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CalSim II and DSM2 Modeling Results 

5A.1 Introduction 

This appendix provides CalSim II and DSM2 model simulation results for 
alternatives evaluated for the EIS.  Figures and tables are provided to illustrate 
and summarize the results.  The different types of presentations are explained 
below. 

Probability of Exceedance Plots.  Probability of exceedance plots provide the 
frequency of occurrence of values of a parameter that exceed a reference value.  
For this appendix, the calculation of exceedance probability is done by ranking 
the data.  For example, for the Shasta storage end of September exceedance plot, 
Shasta storage values at the end of September for each simulated year are sorted 
in ascending order.  The smallest value would have a probability of exceedance of 
100 percent since all other values would be greater than that value, and the largest 
value would have a probability of exceedance of 0 percent.  All the values are 
plotted with probability of exceedance on the x-axis and the value of the 
parameter on the y-axis.  Following the same example, if for one scenario, Shasta 
end of September of 2,000 TAF corresponds to 80 percent probability, it implies 
that Shasta end-of September storage is higher than 2,000 TAF in 80 percent of 
the years under the simulated conditions. 

Box and Whisker Diagrams.  These plots display the distribution of data based 
on the following statistical summary: minimum, first quartile (25th percentile that 
corresponds to 75 percent exceedance probability), mean, median (50 percent 
exceedance probability), third quartile (75th percentile that corresponds to 
25 percent exceedance probability), and maximum. 

Monthly Pattern Plots.  Monthly pattern plots provide average values for a 
parameter for each month of the year.  The averaging may be done on a long-term 
basis, which means that it is being averaged over the full number of simulated 
years, or it may be done for a set of simulated years that have a certain year type.  
In this appendix, year types are determined using the Sacramento Valley 40-30-30 
Index developed by the State Water Resources Control Board (SWRCB).  In this 
appendix, for year type based averages, the year type for each simulated year is 
assumed to be the classification of the year under projected climate at Year 2030 
conditions.  This type of plot is used to obtain insight to the monthly variation of 
phenomena throughout the year. 

Long-Term Average Summary and Year Type Based Statistics Summary 
Tables.  These tables provide parameter values for each 10 percent increment of 
exceedance probability (rows) for each month (columns) as well as long-term and 
year-type averages (using the Sacramento Valley 40-30-30 Index developed by 
the SWRCB for projected climate at Year 2030) for each month.  For a few 
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parameters, such as Delta outflow, annual total or average values are added to the 1 
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tables (for volume and rates, respectively). 

Long-Term Average Summary and Dry and Critical Year Type Based 
Summary Tables.  These tables are primarily used to report average annual 
Central Valley Project (CVP) and State Water Project (SWP) deliveries for each 
hydrologic region.  Values are averaged either for all the years (long-term) or for 
dry and critical years (using the Sacramento Valley 40-30-30 Index developed by 
the SWRCB for projected climate at Year 2030).  This table is also provided in a 
format that summarizes SWP and CVP agricultural and municipal and industrial 
deliveries to the north and south of Delta.  

Long-Term Average Summary for SWP Table A and Article 21 Deliveries.  
This table provides firm and intermittent SWP deliveries on a long-term average 
basis. 

All plots and tables were prepared to facilitate the following comparisons: 

• No Action Alternative (with climate change and sea-level rise at Year 2030) 
compared to the Second Basis of Comparison (with climate change and sea-
level rise at Year 2030) 

• Alternatives (with climate change and sea-level rise at Year 2030) compared 
to the No Action Alternative 

• Alternatives (with climate change and sea-level rise at Year 2030) compared 
to the Second Basis of Comparison 

5A.2 Appropriate Use of Model Results 

The physical models developed and applied in the Environmental Impact 
Statement (EIS) analysis are generalized and simplified representations of a 
complex water resources system.  A brief description of appropriate use of the 
model results to compare two scenarios or to compare against threshold values or 
standards is presented below.  

5A.2.1 Absolute vs. Relative Use of the Model Results 
The models are not predictive models (in how they are applied in this project), 
and therefore the results cannot be considered as absolute with and within a 
quantifiable confidence interval.  The model results are only useful in a 
comparative analysis and can only serve as an indicator of condition (e.g., 
compliance with a standard) and of trends (e.g., generalized impacts). 

5A.2.2 Appropriate Reporting Time-Step 
Due to the assumptions involved in the input data sets and model logic, care must 
be taken to select the most appropriate time-step for the reporting of model 
results.  Sub-monthly (e.g., weekly or daily) reporting of model results is 
inappropriate for all models and the results should be presented and interpreted on 
a monthly basis.  

 5A-2 Draft LTO EIS 



Appendix 5A: CalSim II and DSM2 Modeling Results 

5A.2.3 Statistical Comparisons 1 
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Absolute differences computed at a point in time between model results from an 
alternative and a baseline to evaluate impacts is an inappropriate use of model 
results (e.g., computing differences between the results from a baseline and an 
alternative for a particular day or month and year within the period of record of 
simulation).  Likewise computing absolute differences between an alternative (or 
a baseline) and a specific threshold value or standard is an inappropriate use of 
model results.  Statistics computed based on the absolute differences at a point in 
time (e.g., average of monthly differences) are an inappropriate use of model 
results.  Computing the absolute differences in this way disregards the changes in 
antecedent conditions between individual scenarios and distorts the evaluation of 
impacts of a specific action. 

Reporting seasonal patterns from long-term averages and water year type 
averages is appropriate.  Statistics computed based on long-term and water year 
type averages are an appropriate use of model results.  Computing differences 
between long-term or water year type averages of model results from two 
scenarios are appropriate.  Care should be taken to use the appropriate water year 
type for presenting water year type average statistics of model results (e.g., D1641 
Sacramento River 40-30-30 or San Joaquin River 60-20-20 based on climate 
modifications).  For this study, water year types are based on the projected 
climate and hydrology at Year 2030. 

The most appropriate presentation of monthly and annual model results is in the 
form of probability distributions and comparisons of probability distributions 
(e.g., cumulative probabilities).  If necessary, comparisons of model results 
against threshold or standard values should be limited to comparisons based on 
cumulative probability distributions. 

5A.3 CalSim II and DSM2 Model Results 

CalSim II and DSM2 model results are presented in the figures at the end of this 
section as follows: 

• C.1. Trinity Storage  

• C.2. Shasta Storage  

• C.3. Oroville Storage  

• C.4. Folsom Storage  

• C.5. San Luis Storage 

• C.6. New Melones Storage  

• C.7. Millerton Storage 

• C.8. Trinity Lake Elevation  

• C.9. Shasta Lake Elevation  
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• C.10. Oroville Lake Elevation  1 
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• C.11. Folsom Lake Elevation  

• C.12. San Luis Lake Elevation 

• C.13. New Melones Elevation  

• C.14. Millerton Elevation 

• C.15. Delta Outflow 

• C.16. X2 Position 

• C.17. Old and Middle River Flow  

• C.18. Exports through Jones and Banks Pumping Plants  

• C.19. CVP Deliveries 

• C.20. SWP Deliveries 

• C.21. Trinity River Flow below Lewiston 

• C.22. Clear Creek Flow below Whiskeytown  

• C.23. Sacramento River Flow downstream of Keswick Reservoir 

• C.24. Sacramento River Flow at Bend Bridge 

• C.25. Feather River Flow downstream of Thermalito 

• C.26. Fremont Weir Spills 

• C.27. American River Flow downstream of Nimbus 

• C.28. Sacramento River Flow at Freeport 

• C.29. Yolo Bypass Flow 

• C.30. Sacramento River Flow a Rio Vista 

• C.31. Delta Cross Channel Flow 

• C.32. Sutter and Steamboat Slough Flows 

• C.33. Qwest Flow 

• C.34. San Joaquin River Flow at Vernalis  

• C.35. Stanislaus River Flow below Goodwin 

• C.36. Stanislaus River Flow at Mouth 

• C.37. San Joaquin River Flow downstream of Merced River Confluence 

• C.38. San Joaquin River Restoration Flow 

• C.39. San Joaquin River Flow at Vernalis minus San Joaquin River Flow 
downstream of Merced River Confluence 
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• 1 
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C.40. Steamboat Slough downstream of Sutter Slough Water Surface 
Elevation  

C.41. Old River at Tracy Boulevard Water Surface Elevation  

C.42. Mokelumne River at Terminous Water Surface Elevation  

C.43. Sacramento River at Freeport Water Surface Elevation  

C.44. Sacramento River downstream of Delta Cross Channel Water Surface 
Elevation 

C.45. Sacramento River at Rio Vista Water Surface Elevation 
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Figure C-1-1. Trinity Lake, End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-1-2. Trinity Lake, End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,833 1,850 1,900 2,000 2,100 2,284 2,344 2,306 2,261 2,143 1,932
20% 1,764 1,735 1,797 1,889 2,000 2,100 2,251 2,271 2,207 2,064 1,905 1,753
30% 1,542 1,579 1,679 1,774 1,951 2,079 2,218 2,159 2,055 1,913 1,776 1,631
40% 1,383 1,370 1,557 1,673 1,769 1,982 2,115 2,024 1,916 1,774 1,583 1,432
50% 1,217 1,242 1,368 1,500 1,665 1,766 1,908 1,836 1,708 1,563 1,414 1,302
60% 1,119 1,154 1,235 1,277 1,496 1,668 1,793 1,719 1,628 1,423 1,264 1,147
70% 1,033 1,023 1,104 1,154 1,253 1,365 1,486 1,470 1,394 1,283 1,153 1,060
80% 831 855 876 973 1,033 1,139 1,312 1,282 1,222 1,058 924 838
90% 547 592 620 629 734 920 989 973 914 790 599 562

Full Simulation Period
b 1,233 1,242 1,306 1,385 1,510 1,637 1,779 1,756 1,687 1,549 1,405 1,286

Wet (32%) 1,490 1,516 1,630 1,756 1,921 2,053 2,220 2,245 2,190 2,067 1,939 1,784
Above Normal (16%) 1,159 1,178 1,286 1,455 1,658 1,847 2,025 1,999 1,907 1,773 1,619 1,495
Below Normal (13%) 1,393 1,400 1,417 1,488 1,575 1,662 1,817 1,743 1,637 1,470 1,304 1,185

Dry (24%) 1,152 1,148 1,174 1,182 1,274 1,403 1,539 1,490 1,413 1,253 1,104 1,008
Critical (15%) 747 731 746 750 790 872 923 888 862 745 612 536

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,345 2,302 2,253 2,143 1,975
20% 1,804 1,840 1,850 1,900 2,000 2,100 2,255 2,276 2,193 2,055 1,920 1,822
30% 1,576 1,594 1,740 1,816 1,981 2,091 2,222 2,159 2,074 1,924 1,793 1,645
40% 1,391 1,446 1,568 1,705 1,855 2,019 2,131 2,030 1,918 1,767 1,582 1,426
50% 1,267 1,266 1,396 1,567 1,685 1,818 2,012 1,912 1,773 1,601 1,416 1,304
60% 1,174 1,201 1,230 1,335 1,535 1,709 1,778 1,749 1,677 1,497 1,330 1,218
70% 1,106 1,099 1,179 1,216 1,362 1,484 1,645 1,599 1,537 1,400 1,225 1,111
80% 948 954 983 1,052 1,132 1,274 1,453 1,434 1,338 1,168 1,055 976
90% 634 645 672 724 810 921 1,051 975 917 802 689 651

Full Simulation Period
b 1,269 1,288 1,352 1,431 1,554 1,678 1,819 1,796 1,727 1,583 1,434 1,319

Wet (32%) 1,501 1,535 1,644 1,767 1,931 2,055 2,224 2,250 2,194 2,068 1,939 1,805
Above Normal (16%) 1,208 1,245 1,363 1,524 1,718 1,901 2,079 2,053 1,955 1,815 1,647 1,513
Below Normal (13%) 1,451 1,472 1,492 1,554 1,641 1,729 1,872 1,799 1,696 1,515 1,337 1,204

Dry (24%) 1,178 1,184 1,210 1,230 1,322 1,453 1,586 1,536 1,466 1,302 1,152 1,055
Critical (15%) 819 803 813 825 868 949 999 962 929 811 667 598

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 17 0 0 0 0 14 1 -4 -8 -1 43
20% 40 105 53 11 0 0 3 5 -14 -9 15 69
30% 34 15 62 42 30 12 5 0 18 12 17 15
40% 8 76 11 32 86 36 17 6 2 -8 -1 -6

50% 50 25 28 67 20 52 104 76 65 38 2 2
60% 55 47 -6 59 39 40 -14 30 49 74 66 71
70% 74 76 75 62 110 119 159 130 143 117 73 51
80% 117 100 107 79 99 136 141 152 117 110 131 139
90% 87 53 52 95 77 1 62 2 3 12 90 89

Full Simulation Period
b 36 46 45 46 44 42 40 40 40 34 28 33

Wet (32%) 11 19 14 11 9 2 4 5 4 0 -1 21
Above Normal (16%) 49 68 77 69 60 54 55 54 49 42 27 18
Below Normal (13%) 59 72 74 66 67 67 54 57 60 44 33 18

Dry (24%) 26 36 36 48 48 49 47 46 53 48 48 48
Critical (15%) 73 72 68 75 78 78 76 74 66 66 56 61

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-1-1. Trinity Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-152 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,833 1,850 1,900 2,000 2,100 2,284 2,344 2,306 2,261 2,143 1,932
20% 1,764 1,735 1,797 1,889 2,000 2,100 2,251 2,271 2,207 2,064 1,905 1,753
30% 1,542 1,579 1,679 1,774 1,951 2,079 2,218 2,159 2,055 1,913 1,776 1,631
40% 1,383 1,370 1,557 1,673 1,769 1,982 2,115 2,024 1,916 1,774 1,583 1,432
50% 1,217 1,242 1,368 1,500 1,665 1,766 1,908 1,836 1,708 1,563 1,414 1,302
60% 1,119 1,154 1,235 1,277 1,496 1,668 1,793 1,719 1,628 1,423 1,264 1,147
70% 1,033 1,023 1,104 1,154 1,253 1,365 1,486 1,470 1,394 1,283 1,153 1,060
80% 831 855 876 973 1,033 1,139 1,312 1,282 1,222 1,058 924 838
90% 547 592 620 629 734 920 989 973 914 790 599 562

Full Simulation Period
b 1,233 1,242 1,306 1,385 1,510 1,637 1,779 1,756 1,687 1,549 1,405 1,286

Wet (32%) 1,490 1,516 1,630 1,756 1,921 2,053 2,220 2,245 2,190 2,067 1,939 1,784
Above Normal (16%) 1,159 1,178 1,286 1,455 1,658 1,847 2,025 1,999 1,907 1,773 1,619 1,495
Below Normal (13%) 1,393 1,400 1,417 1,488 1,575 1,662 1,817 1,743 1,637 1,470 1,304 1,185

Dry (24%) 1,152 1,148 1,174 1,182 1,274 1,403 1,539 1,490 1,413 1,253 1,104 1,008
Critical (15%) 747 731 746 750 790 872 923 888 862 745 612 536

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,351 2,298 2,211 2,100 1,975
20% 1,815 1,831 1,849 1,900 2,000 2,100 2,259 2,246 2,204 2,064 1,903 1,818
30% 1,583 1,614 1,719 1,803 1,968 2,069 2,222 2,159 2,064 1,925 1,794 1,649
40% 1,365 1,400 1,572 1,671 1,858 1,995 2,104 2,046 1,937 1,759 1,581 1,419
50% 1,257 1,259 1,420 1,588 1,700 1,823 1,990 1,895 1,784 1,599 1,418 1,307
60% 1,169 1,205 1,233 1,318 1,536 1,721 1,787 1,748 1,674 1,495 1,334 1,221
70% 1,100 1,095 1,187 1,200 1,344 1,472 1,629 1,579 1,525 1,385 1,223 1,100
80% 909 956 961 1,041 1,155 1,250 1,429 1,407 1,322 1,160 1,019 937
90% 628 630 623 681 790 921 1,065 1,023 965 843 690 628

Full Simulation Period
b 1,266 1,283 1,347 1,427 1,550 1,674 1,816 1,793 1,724 1,580 1,432 1,318

Wet (32%) 1,502 1,537 1,643 1,766 1,928 2,053 2,224 2,248 2,192 2,067 1,936 1,805
Above Normal (16%) 1,197 1,230 1,349 1,511 1,707 1,891 2,071 2,045 1,949 1,806 1,646 1,513
Below Normal (13%) 1,434 1,457 1,477 1,542 1,629 1,717 1,858 1,786 1,680 1,509 1,334 1,199

Dry (24%) 1,173 1,179 1,206 1,226 1,318 1,450 1,585 1,537 1,468 1,301 1,152 1,056
Critical (15%) 829 803 817 829 871 952 1,003 968 936 813 664 600

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 17 0 0 0 0 14 7 -8 -50 -43 43
20% 51 96 52 11 0 0 8 -25 -3 0 -2 65
30% 41 35 41 28 17 -10 4 0 8 12 18 19
40% -18 30 15 -2 89 13 -11 22 21 -15 -2 -14

50% 39 17 52 88 35 57 82 59 76 36 4 5
60% 49 50 -2 41 39 52 -5 29 46 72 70 74
70% 67 72 83 46 92 108 143 109 130 102 70 41
80% 77 102 85 69 122 111 117 125 100 101 95 99
90% 81 39 3 52 56 2 76 50 52 53 92 66

Full Simulation Period
b 32 41 40 42 40 38 37 37 37 32 27 32

Wet (32%) 11 21 13 10 7 0 3 4 3 0 -3 21
Above Normal (16%) 38 53 63 56 49 45 46 46 42 33 27 18
Below Normal (13%) 41 57 60 54 55 55 40 43 43 38 30 13

Dry (24%) 21 31 32 45 44 47 46 47 55 48 48 48
Critical (15%) 82 73 71 79 81 81 80 80 73 68 53 64

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-1-2. Trinity Lake, End of Month Storage 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,833 1,850 1,900 2,000 2,100 2,284 2,344 2,306 2,261 2,143 1,932
20% 1,764 1,735 1,797 1,889 2,000 2,100 2,251 2,271 2,207 2,064 1,905 1,753
30% 1,542 1,579 1,679 1,774 1,951 2,079 2,218 2,159 2,055 1,913 1,776 1,631
40% 1,383 1,370 1,557 1,673 1,769 1,982 2,115 2,024 1,916 1,774 1,583 1,432
50% 1,217 1,242 1,368 1,500 1,665 1,766 1,908 1,836 1,708 1,563 1,414 1,302
60% 1,119 1,154 1,235 1,277 1,496 1,668 1,793 1,719 1,628 1,423 1,264 1,147
70% 1,033 1,023 1,104 1,154 1,253 1,365 1,486 1,470 1,394 1,283 1,153 1,060
80% 831 855 876 973 1,033 1,139 1,312 1,282 1,222 1,058 924 838
90% 547 592 620 629 734 920 989 973 914 790 599 562

Full Simulation Period
b 1,233 1,242 1,306 1,385 1,510 1,637 1,779 1,756 1,687 1,549 1,405 1,286

Wet (32%) 1,490 1,516 1,630 1,756 1,921 2,053 2,220 2,245 2,190 2,067 1,939 1,784
Above Normal (16%) 1,159 1,178 1,286 1,455 1,658 1,847 2,025 1,999 1,907 1,773 1,619 1,495
Below Normal (13%) 1,393 1,400 1,417 1,488 1,575 1,662 1,817 1,743 1,637 1,470 1,304 1,185

Dry (24%) 1,152 1,148 1,174 1,182 1,274 1,403 1,539 1,490 1,413 1,253 1,104 1,008
Critical (15%) 747 731 746 750 790 872 923 888 862 745 612 536

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,828 1,850 1,900 2,000 2,100 2,283 2,344 2,306 2,262 2,143 1,932
20% 1,764 1,735 1,803 1,889 2,000 2,100 2,250 2,276 2,207 2,064 1,893 1,743
30% 1,542 1,577 1,694 1,779 1,954 2,084 2,220 2,159 2,055 1,913 1,776 1,631
40% 1,427 1,373 1,560 1,683 1,770 1,994 2,131 2,029 1,921 1,779 1,600 1,453
50% 1,231 1,253 1,376 1,518 1,671 1,771 1,895 1,842 1,728 1,563 1,420 1,309
60% 1,127 1,172 1,247 1,279 1,493 1,669 1,798 1,720 1,634 1,479 1,271 1,148
70% 1,051 1,037 1,098 1,146 1,250 1,378 1,484 1,460 1,390 1,268 1,139 1,067
80% 834 850 879 977 1,036 1,141 1,321 1,259 1,209 1,066 941 830
90% 537 589 594 628 733 908 983 967 922 811 607 553

Full Simulation Period
b 1,235 1,244 1,309 1,387 1,512 1,638 1,779 1,756 1,688 1,553 1,411 1,288

Wet (32%) 1,494 1,520 1,635 1,759 1,926 2,056 2,222 2,246 2,191 2,068 1,940 1,781
Above Normal (16%) 1,155 1,180 1,290 1,459 1,662 1,850 2,030 2,004 1,912 1,778 1,627 1,503
Below Normal (13%) 1,398 1,405 1,422 1,493 1,580 1,667 1,813 1,741 1,637 1,474 1,311 1,190

Dry (24%) 1,155 1,150 1,175 1,183 1,275 1,404 1,540 1,492 1,415 1,259 1,110 1,012
Critical (15%) 744 726 741 743 784 866 913 878 856 755 622 539

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 -5 0 0 0 0 -1 0 0 1 0 0
20% 0 0 7 0 0 0 -1 5 0 0 -12 -10

30% 0 -2 15 5 2 5 3 0 0 0 0 0
40% 45 3 2 9 1 12 16 6 5 5 17 21
50% 14 12 7 18 6 5 -13 6 19 0 6 7
60% 7 17 12 3 -3 1 5 1 5 56 7 1
70% 18 14 -6 -8 -3 14 -2 -9 -5 -15 -14 8
80% 3 -4 3 4 3 3 9 -23 -13 7 17 -8

90% -10 -3 -26 -1 -1 -12 -7 -6 8 22 8 -10

Full Simulation Period
b 1 2 3 2 2 1 0 0 1 4 5 2

Wet (32%) 4 3 5 4 4 2 2 2 2 0 0 -2

Above Normal (16%) -4 2 4 4 4 4 6 6 5 5 8 8
Below Normal (13%) 5 5 5 5 5 5 -5 -2 0 4 7 4

Dry (24%) 3 1 1 1 1 1 1 1 2 6 6 4
Critical (15%) -2 -5 -4 -7 -6 -6 -10 -10 -7 10 11 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-1-3. Trinity Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-154 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,345 2,302 2,253 2,143 1,975
20% 1,804 1,840 1,850 1,900 2,000 2,100 2,255 2,276 2,193 2,055 1,920 1,822
30% 1,576 1,594 1,740 1,816 1,981 2,091 2,222 2,159 2,074 1,924 1,793 1,645
40% 1,391 1,446 1,568 1,705 1,855 2,019 2,131 2,030 1,918 1,767 1,582 1,426
50% 1,267 1,266 1,396 1,567 1,685 1,818 2,012 1,912 1,773 1,601 1,416 1,304
60% 1,174 1,201 1,230 1,335 1,535 1,709 1,778 1,749 1,677 1,497 1,330 1,218
70% 1,106 1,099 1,179 1,216 1,362 1,484 1,645 1,599 1,537 1,400 1,225 1,111
80% 948 954 983 1,052 1,132 1,274 1,453 1,434 1,338 1,168 1,055 976
90% 634 645 672 724 810 921 1,051 975 917 802 689 651

Full Simulation Period
b 1,269 1,288 1,352 1,431 1,554 1,678 1,819 1,796 1,727 1,583 1,434 1,319

Wet (32%) 1,501 1,535 1,644 1,767 1,931 2,055 2,224 2,250 2,194 2,068 1,939 1,805
Above Normal (16%) 1,208 1,245 1,363 1,524 1,718 1,901 2,079 2,053 1,955 1,815 1,647 1,513
Below Normal (13%) 1,451 1,472 1,492 1,554 1,641 1,729 1,872 1,799 1,696 1,515 1,337 1,204

Dry (24%) 1,178 1,184 1,210 1,230 1,322 1,453 1,586 1,536 1,466 1,302 1,152 1,055
Critical (15%) 819 803 813 825 868 949 999 962 929 811 667 598

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,833 1,850 1,900 2,000 2,100 2,284 2,344 2,306 2,261 2,143 1,932
20% 1,764 1,735 1,797 1,889 2,000 2,100 2,251 2,271 2,207 2,064 1,905 1,753
30% 1,542 1,579 1,679 1,774 1,951 2,079 2,218 2,159 2,055 1,913 1,776 1,631
40% 1,383 1,370 1,557 1,673 1,769 1,982 2,115 2,024 1,916 1,774 1,583 1,432
50% 1,217 1,242 1,368 1,500 1,665 1,766 1,908 1,836 1,708 1,563 1,414 1,302
60% 1,119 1,154 1,235 1,277 1,496 1,668 1,793 1,719 1,628 1,423 1,264 1,147
70% 1,033 1,023 1,104 1,154 1,253 1,365 1,486 1,470 1,394 1,283 1,153 1,060
80% 831 855 876 973 1,033 1,139 1,312 1,282 1,222 1,058 924 838
90% 547 592 620 629 734 920 989 973 914 790 599 562

Full Simulation Period
b 1,233 1,242 1,306 1,385 1,510 1,637 1,779 1,756 1,687 1,549 1,405 1,286

Wet (32%) 1,490 1,516 1,630 1,756 1,921 2,053 2,220 2,245 2,190 2,067 1,939 1,784
Above Normal (16%) 1,159 1,178 1,286 1,455 1,658 1,847 2,025 1,999 1,907 1,773 1,619 1,495
Below Normal (13%) 1,393 1,400 1,417 1,488 1,575 1,662 1,817 1,743 1,637 1,470 1,304 1,185

Dry (24%) 1,152 1,148 1,174 1,182 1,274 1,403 1,539 1,490 1,413 1,253 1,104 1,008
Critical (15%) 747 731 746 750 790 872 923 888 862 745 612 536

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 -17 0 0 0 0 -14 -1 4 8 1 -43

20% -40 -105 -53 -11 0 0 -3 -5 14 9 -15 -69

30% -34 -15 -62 -42 -30 -12 -5 0 -18 -12 -17 -15

40% -8 -76 -11 -32 -86 -36 -17 -6 -2 8 1 6
50% -50 -25 -28 -67 -20 -52 -104 -76 -65 -38 -2 -2

60% -55 -47 6 -59 -39 -40 14 -30 -49 -74 -66 -71

70% -74 -76 -75 -62 -110 -119 -159 -130 -143 -117 -73 -51

80% -117 -100 -107 -79 -99 -136 -141 -152 -117 -110 -131 -139

90% -87 -53 -52 -95 -77 -1 -62 -2 -3 -12 -90 -89

Full Simulation Period
b

-36 -46 -45 -46 -44 -42 -40 -40 -40 -34 -28 -33

Wet (32%) -11 -19 -14 -11 -9 -2 -4 -5 -4 0 1 -21

Above Normal (16%) -49 -68 -77 -69 -60 -54 -55 -54 -49 -42 -27 -18

Below Normal (13%) -59 -72 -74 -66 -67 -67 -54 -57 -60 -44 -33 -18

Dry (24%) -26 -36 -36 -48 -48 -49 -47 -46 -53 -48 -48 -48

Critical (15%) -73 -72 -68 -75 -78 -78 -76 -74 -66 -66 -56 -61

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-1-4. Trinity Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-155 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,345 2,302 2,253 2,143 1,975
20% 1,804 1,840 1,850 1,900 2,000 2,100 2,255 2,276 2,193 2,055 1,920 1,822
30% 1,576 1,594 1,740 1,816 1,981 2,091 2,222 2,159 2,074 1,924 1,793 1,645
40% 1,391 1,446 1,568 1,705 1,855 2,019 2,131 2,030 1,918 1,767 1,582 1,426
50% 1,267 1,266 1,396 1,567 1,685 1,818 2,012 1,912 1,773 1,601 1,416 1,304
60% 1,174 1,201 1,230 1,335 1,535 1,709 1,778 1,749 1,677 1,497 1,330 1,218
70% 1,106 1,099 1,179 1,216 1,362 1,484 1,645 1,599 1,537 1,400 1,225 1,111
80% 948 954 983 1,052 1,132 1,274 1,453 1,434 1,338 1,168 1,055 976
90% 634 645 672 724 810 921 1,051 975 917 802 689 651

Full Simulation Period
b 1,269 1,288 1,352 1,431 1,554 1,678 1,819 1,796 1,727 1,583 1,434 1,319

Wet (32%) 1,501 1,535 1,644 1,767 1,931 2,055 2,224 2,250 2,194 2,068 1,939 1,805
Above Normal (16%) 1,208 1,245 1,363 1,524 1,718 1,901 2,079 2,053 1,955 1,815 1,647 1,513
Below Normal (13%) 1,451 1,472 1,492 1,554 1,641 1,729 1,872 1,799 1,696 1,515 1,337 1,204

Dry (24%) 1,178 1,184 1,210 1,230 1,322 1,453 1,586 1,536 1,466 1,302 1,152 1,055
Critical (15%) 819 803 813 825 868 949 999 962 929 811 667 598

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,351 2,298 2,211 2,100 1,975
20% 1,815 1,831 1,849 1,900 2,000 2,100 2,259 2,246 2,204 2,064 1,903 1,818
30% 1,583 1,614 1,719 1,803 1,968 2,069 2,222 2,159 2,064 1,925 1,794 1,649
40% 1,365 1,400 1,572 1,671 1,858 1,995 2,104 2,046 1,937 1,759 1,581 1,419
50% 1,257 1,259 1,420 1,588 1,700 1,823 1,990 1,895 1,784 1,599 1,418 1,307
60% 1,169 1,205 1,233 1,318 1,536 1,721 1,787 1,748 1,674 1,495 1,334 1,221
70% 1,100 1,095 1,187 1,200 1,344 1,472 1,629 1,579 1,525 1,385 1,223 1,100
80% 909 956 961 1,041 1,155 1,250 1,429 1,407 1,322 1,160 1,019 937
90% 628 630 623 681 790 921 1,065 1,023 965 843 690 628

Full Simulation Period
b 1,266 1,283 1,347 1,427 1,550 1,674 1,816 1,793 1,724 1,580 1,432 1,318

Wet (32%) 1,502 1,537 1,643 1,766 1,928 2,053 2,224 2,248 2,192 2,067 1,936 1,805
Above Normal (16%) 1,197 1,230 1,349 1,511 1,707 1,891 2,071 2,045 1,949 1,806 1,646 1,513
Below Normal (13%) 1,434 1,457 1,477 1,542 1,629 1,717 1,858 1,786 1,680 1,509 1,334 1,199

Dry (24%) 1,173 1,179 1,206 1,226 1,318 1,450 1,585 1,537 1,468 1,301 1,152 1,056
Critical (15%) 829 803 817 829 871 952 1,003 968 936 813 664 600

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 6 -4 -42 -42 0
20% 11 -9 -1 0 0 0 5 -29 11 9 -17 -4

30% 6 21 -21 -13 -13 -22 -1 0 -10 1 1 4
40% -26 -45 4 -34 2 -23 -27 16 20 -8 0 -8

50% -11 -7 24 21 16 5 -22 -17 11 -2 2 3
60% -6 3 3 -18 0 12 9 -1 -3 -2 4 3
70% -7 -4 8 -16 -18 -12 -16 -21 -13 -15 -2 -11

80% -39 2 -22 -10 23 -25 -24 -26 -16 -9 -36 -40

90% -5 -14 -49 -43 -20 0 14 48 49 41 2 -23

Full Simulation Period
b

-4 -5 -5 -4 -5 -4 -3 -3 -2 -2 -2 0

Wet (32%) 0 1 -1 -1 -2 -1 -1 -2 -1 0 -3 0
Above Normal (16%) -11 -15 -14 -13 -11 -10 -8 -8 -7 -9 0 0

Below Normal (13%) -17 -15 -15 -12 -12 -12 -14 -13 -16 -6 -3 -5

Dry (24%) -5 -5 -4 -4 -4 -2 -1 0 2 0 0 1
Critical (15%) 10 1 3 3 3 3 4 6 7 2 -3 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-1-5. Trinity Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-156 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,345 2,302 2,253 2,143 1,975
20% 1,804 1,840 1,850 1,900 2,000 2,100 2,255 2,276 2,193 2,055 1,920 1,822
30% 1,576 1,594 1,740 1,816 1,981 2,091 2,222 2,159 2,074 1,924 1,793 1,645
40% 1,391 1,446 1,568 1,705 1,855 2,019 2,131 2,030 1,918 1,767 1,582 1,426
50% 1,267 1,266 1,396 1,567 1,685 1,818 2,012 1,912 1,773 1,601 1,416 1,304
60% 1,174 1,201 1,230 1,335 1,535 1,709 1,778 1,749 1,677 1,497 1,330 1,218
70% 1,106 1,099 1,179 1,216 1,362 1,484 1,645 1,599 1,537 1,400 1,225 1,111
80% 948 954 983 1,052 1,132 1,274 1,453 1,434 1,338 1,168 1,055 976
90% 634 645 672 724 810 921 1,051 975 917 802 689 651

Full Simulation Period
b 1,269 1,288 1,352 1,431 1,554 1,678 1,819 1,796 1,727 1,583 1,434 1,319

Wet (32%) 1,501 1,535 1,644 1,767 1,931 2,055 2,224 2,250 2,194 2,068 1,939 1,805
Above Normal (16%) 1,208 1,245 1,363 1,524 1,718 1,901 2,079 2,053 1,955 1,815 1,647 1,513
Below Normal (13%) 1,451 1,472 1,492 1,554 1,641 1,729 1,872 1,799 1,696 1,515 1,337 1,204

Dry (24%) 1,178 1,184 1,210 1,230 1,322 1,453 1,586 1,536 1,466 1,302 1,152 1,055
Critical (15%) 819 803 813 825 868 949 999 962 929 811 667 598

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,828 1,850 1,900 2,000 2,100 2,283 2,344 2,306 2,262 2,143 1,932
20% 1,764 1,735 1,803 1,889 2,000 2,100 2,250 2,276 2,207 2,064 1,893 1,743
30% 1,542 1,577 1,694 1,779 1,954 2,084 2,220 2,159 2,055 1,913 1,776 1,631
40% 1,427 1,373 1,560 1,683 1,770 1,994 2,131 2,029 1,921 1,779 1,600 1,453
50% 1,231 1,253 1,376 1,518 1,671 1,771 1,895 1,842 1,728 1,563 1,420 1,309
60% 1,127 1,172 1,247 1,279 1,493 1,669 1,798 1,720 1,634 1,479 1,271 1,148
70% 1,051 1,037 1,098 1,146 1,250 1,378 1,484 1,460 1,390 1,268 1,139 1,067
80% 834 850 879 977 1,036 1,141 1,321 1,259 1,209 1,066 941 830
90% 537 589 594 628 733 908 983 967 922 811 607 553

Full Simulation Period
b 1,235 1,244 1,309 1,387 1,512 1,638 1,779 1,756 1,688 1,553 1,411 1,288

Wet (32%) 1,494 1,520 1,635 1,759 1,926 2,056 2,222 2,246 2,191 2,068 1,940 1,781
Above Normal (16%) 1,155 1,180 1,290 1,459 1,662 1,850 2,030 2,004 1,912 1,778 1,627 1,503
Below Normal (13%) 1,398 1,405 1,422 1,493 1,580 1,667 1,813 1,741 1,637 1,474 1,311 1,190

Dry (24%) 1,155 1,150 1,175 1,183 1,275 1,404 1,540 1,492 1,415 1,259 1,110 1,012
Critical (15%) 744 726 741 743 784 866 913 878 856 755 622 539

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 -22 0 0 0 0 -15 -1 4 10 1 -43

20% -40 -105 -47 -11 0 0 -4 0 14 9 -27 -79

30% -34 -17 -47 -36 -28 -6 -2 0 -18 -12 -17 -15

40% 37 -73 -9 -22 -85 -25 -1 -1 4 13 18 27
50% -36 -13 -21 -49 -14 -47 -117 -70 -46 -38 4 4
60% -48 -30 17 -56 -43 -40 19 -29 -44 -18 -59 -70

70% -56 -62 -81 -70 -112 -105 -161 -139 -147 -132 -86 -44

80% -114 -104 -104 -75 -96 -133 -131 -175 -129 -103 -114 -147

90% -97 -56 -78 -96 -78 -13 -68 -8 5 10 -82 -99

Full Simulation Period
b

-34 -44 -43 -45 -43 -40 -40 -40 -39 -30 -23 -30

Wet (32%) -7 -16 -9 -8 -5 1 -2 -3 -3 0 1 -23

Above Normal (16%) -53 -65 -73 -65 -56 -51 -49 -49 -43 -37 -20 -11

Below Normal (13%) -54 -67 -69 -61 -62 -62 -59 -58 -60 -40 -26 -14

Dry (24%) -23 -35 -35 -48 -47 -48 -46 -45 -51 -42 -42 -43

Critical (15%) -75 -77 -72 -82 -84 -84 -86 -84 -73 -56 -45 -59

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-1-6. Trinity Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-157 July 2015



C.2. Shasta Storage   1 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-158 July 2015



Figure C-2-1. Shasta Lake, End of April Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-159 July 2015



Figure C-2-2. Shasta Lake, End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-160 July 2015



Figure C-2-3. Shasta Lake, End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-161 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,200 3,209 3,322 3,615 3,812 4,217 4,479 4,552 4,452 3,904 3,575 3,176
20% 2,984 2,938 3,289 3,525 3,700 4,114 4,434 4,552 4,282 3,782 3,479 3,041
30% 2,854 2,759 3,252 3,375 3,616 3,998 4,376 4,542 4,196 3,577 3,227 2,970
40% 2,712 2,674 3,020 3,260 3,489 3,948 4,267 4,425 4,008 3,323 3,024 2,852
50% 2,586 2,531 2,759 3,156 3,388 3,764 4,139 4,202 3,774 3,178 2,841 2,713
60% 2,498 2,449 2,542 2,963 3,284 3,576 3,998 3,977 3,553 2,988 2,712 2,614
70% 2,234 2,251 2,345 2,625 3,145 3,422 3,733 3,580 3,299 2,701 2,491 2,324
80% 1,947 1,951 2,151 2,450 2,777 3,139 3,435 3,191 2,815 2,325 2,098 2,025
90% 1,261 1,240 1,336 1,964 2,191 2,552 2,701 2,725 2,357 1,781 1,402 1,354

Full Simulation Period
b 2,400 2,378 2,591 2,899 3,185 3,553 3,835 3,847 3,519 2,986 2,676 2,483

Wet (32%) 2,700 2,719 3,077 3,384 3,589 3,836 4,298 4,460 4,242 3,735 3,410 2,985
Above Normal (16%) 2,369 2,385 2,600 3,167 3,453 4,021 4,404 4,429 4,039 3,407 3,069 2,834
Below Normal (13%) 2,587 2,548 2,686 3,062 3,442 3,814 4,026 3,957 3,588 3,002 2,643 2,608

Dry (24%) 2,345 2,283 2,428 2,621 3,034 3,505 3,737 3,668 3,284 2,767 2,496 2,462
Critical (15%) 1,702 1,633 1,717 1,871 2,031 2,274 2,202 2,088 1,719 1,253 986 937

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,359 3,632 3,911 4,222 4,499 4,552 4,434 3,902 3,563 3,400
20% 3,247 3,252 3,333 3,552 3,771 4,118 4,448 4,552 4,283 3,767 3,380 3,330
30% 3,127 3,199 3,304 3,513 3,673 4,018 4,384 4,532 4,155 3,546 3,174 3,096
40% 2,924 3,028 3,254 3,382 3,569 3,978 4,290 4,375 3,913 3,291 2,980 2,935
50% 2,689 2,753 3,134 3,314 3,487 3,916 4,175 4,245 3,712 3,139 2,781 2,738
60% 2,520 2,594 2,922 3,170 3,354 3,727 4,064 3,971 3,493 2,942 2,636 2,592
70% 2,345 2,467 2,643 2,891 3,252 3,513 3,886 3,757 3,332 2,790 2,527 2,453
80% 2,099 2,145 2,178 2,609 2,978 3,409 3,640 3,525 2,951 2,410 2,127 2,125
90% 1,414 1,350 1,524 2,050 2,383 2,760 2,722 2,958 2,604 1,986 1,584 1,526

Full Simulation Period
b 2,530 2,578 2,753 3,020 3,285 3,639 3,913 3,907 3,539 3,007 2,674 2,607

Wet (32%) 2,817 2,926 3,154 3,406 3,597 3,841 4,301 4,453 4,228 3,733 3,362 3,252
Above Normal (16%) 2,499 2,578 2,808 3,313 3,515 4,038 4,416 4,417 3,979 3,347 2,975 2,921
Below Normal (13%) 2,826 2,846 2,977 3,299 3,646 3,966 4,164 4,042 3,599 3,010 2,601 2,574

Dry (24%) 2,409 2,431 2,578 2,755 3,168 3,644 3,861 3,774 3,333 2,800 2,539 2,496
Critical (15%) 1,873 1,826 1,911 2,050 2,222 2,460 2,386 2,270 1,861 1,409 1,151 1,086

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 50 43 37 17 99 5 20 0 -18 -1 -12 224
20% 263 314 43 27 71 3 15 0 1 -15 -99 289
30% 273 440 52 138 57 20 9 -11 -42 -31 -53 126
40% 211 355 234 122 80 30 22 -50 -95 -32 -44 83
50% 103 222 375 158 99 151 36 43 -62 -39 -60 25
60% 23 144 380 207 69 150 67 -6 -60 -46 -76 -22

70% 111 217 297 266 107 91 153 177 33 88 37 129
80% 152 193 28 159 201 271 206 335 136 85 29 99
90% 153 110 188 85 193 208 20 234 246 205 182 172

Full Simulation Period
b 131 201 162 121 100 86 78 60 20 22 -2 124

Wet (32%) 117 208 77 22 8 5 3 -7 -14 -2 -49 267
Above Normal (16%) 130 193 208 146 62 17 12 -11 -60 -60 -94 87
Below Normal (13%) 239 298 291 237 204 152 138 86 10 8 -42 -33

Dry (24%) 64 148 150 135 134 139 123 106 48 33 42 35
Critical (15%) 171 193 194 179 190 186 184 183 142 155 165 149

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-2-1. Shasta Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-162 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,200 3,209 3,322 3,615 3,812 4,217 4,479 4,552 4,452 3,904 3,575 3,176
20% 2,984 2,938 3,289 3,525 3,700 4,114 4,434 4,552 4,282 3,782 3,479 3,041
30% 2,854 2,759 3,252 3,375 3,616 3,998 4,376 4,542 4,196 3,577 3,227 2,970
40% 2,712 2,674 3,020 3,260 3,489 3,948 4,267 4,425 4,008 3,323 3,024 2,852
50% 2,586 2,531 2,759 3,156 3,388 3,764 4,139 4,202 3,774 3,178 2,841 2,713
60% 2,498 2,449 2,542 2,963 3,284 3,576 3,998 3,977 3,553 2,988 2,712 2,614
70% 2,234 2,251 2,345 2,625 3,145 3,422 3,733 3,580 3,299 2,701 2,491 2,324
80% 1,947 1,951 2,151 2,450 2,777 3,139 3,435 3,191 2,815 2,325 2,098 2,025
90% 1,261 1,240 1,336 1,964 2,191 2,552 2,701 2,725 2,357 1,781 1,402 1,354

Full Simulation Period
b 2,400 2,378 2,591 2,899 3,185 3,553 3,835 3,847 3,519 2,986 2,676 2,483

Wet (32%) 2,700 2,719 3,077 3,384 3,589 3,836 4,298 4,460 4,242 3,735 3,410 2,985
Above Normal (16%) 2,369 2,385 2,600 3,167 3,453 4,021 4,404 4,429 4,039 3,407 3,069 2,834
Below Normal (13%) 2,587 2,548 2,686 3,062 3,442 3,814 4,026 3,957 3,588 3,002 2,643 2,608

Dry (24%) 2,345 2,283 2,428 2,621 3,034 3,505 3,737 3,668 3,284 2,767 2,496 2,462
Critical (15%) 1,702 1,633 1,717 1,871 2,031 2,274 2,202 2,088 1,719 1,253 986 937

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,349 3,639 3,910 4,225 4,481 4,552 4,434 3,884 3,579 3,400
20% 3,200 3,251 3,321 3,552 3,771 4,127 4,435 4,552 4,276 3,764 3,421 3,358
30% 3,094 3,161 3,292 3,513 3,675 4,020 4,382 4,515 4,155 3,528 3,171 3,106
40% 2,918 3,066 3,257 3,370 3,592 3,975 4,281 4,367 3,917 3,296 2,999 2,933
50% 2,680 2,774 3,085 3,277 3,484 3,866 4,177 4,228 3,736 3,148 2,761 2,735
60% 2,475 2,593 2,921 3,173 3,330 3,751 4,078 3,987 3,504 2,992 2,668 2,579
70% 2,379 2,412 2,634 2,889 3,252 3,513 3,895 3,731 3,375 2,802 2,547 2,448
80% 2,107 2,114 2,239 2,610 2,981 3,387 3,636 3,552 2,996 2,475 2,188 2,146
90% 1,527 1,514 1,581 2,107 2,371 2,814 2,706 2,899 2,628 2,089 1,752 1,621

Full Simulation Period
b 2,525 2,578 2,750 3,019 3,284 3,636 3,914 3,908 3,543 3,013 2,687 2,605

Wet (32%) 2,816 2,932 3,161 3,408 3,597 3,841 4,301 4,453 4,221 3,720 3,370 3,244
Above Normal (16%) 2,475 2,555 2,783 3,303 3,509 4,023 4,403 4,401 3,975 3,350 2,998 2,946
Below Normal (13%) 2,818 2,851 2,983 3,302 3,650 3,971 4,176 4,056 3,631 3,036 2,669 2,562

Dry (24%) 2,431 2,451 2,590 2,770 3,189 3,662 3,885 3,798 3,359 2,826 2,542 2,500
Critical (15%) 1,833 1,793 1,877 2,024 2,184 2,424 2,354 2,237 1,836 1,406 1,129 1,066

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 50 43 27 25 98 8 2 0 -18 -20 4 224
20% 216 313 32 26 71 13 1 0 -7 -17 -58 316
30% 240 402 40 138 59 22 6 -27 -41 -48 -56 136
40% 206 392 237 110 104 27 14 -59 -91 -27 -26 80
50% 94 244 326 122 96 101 39 26 -38 -29 -80 23
60% -23 143 379 209 46 175 80 11 -49 4 -44 -35

70% 145 162 289 264 107 91 163 151 76 101 56 124
80% 160 163 89 160 204 248 201 361 181 150 90 120
90% 266 274 245 143 180 263 5 174 271 308 351 267

Full Simulation Period
b 125 200 158 120 99 83 79 60 24 27 11 122

Wet (32%) 116 214 84 24 8 5 2 -7 -21 -16 -41 260
Above Normal (16%) 106 170 183 136 56 2 -1 -27 -64 -57 -71 112
Below Normal (13%) 231 302 296 240 208 157 150 99 42 34 26 -46

Dry (24%) 86 168 162 149 155 156 148 130 74 58 45 38
Critical (15%) 131 160 160 153 152 149 152 149 117 153 143 129

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-2-2. Shasta Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-163 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,200 3,209 3,322 3,615 3,812 4,217 4,479 4,552 4,452 3,904 3,575 3,176
20% 2,984 2,938 3,289 3,525 3,700 4,114 4,434 4,552 4,282 3,782 3,479 3,041
30% 2,854 2,759 3,252 3,375 3,616 3,998 4,376 4,542 4,196 3,577 3,227 2,970
40% 2,712 2,674 3,020 3,260 3,489 3,948 4,267 4,425 4,008 3,323 3,024 2,852
50% 2,586 2,531 2,759 3,156 3,388 3,764 4,139 4,202 3,774 3,178 2,841 2,713
60% 2,498 2,449 2,542 2,963 3,284 3,576 3,998 3,977 3,553 2,988 2,712 2,614
70% 2,234 2,251 2,345 2,625 3,145 3,422 3,733 3,580 3,299 2,701 2,491 2,324
80% 1,947 1,951 2,151 2,450 2,777 3,139 3,435 3,191 2,815 2,325 2,098 2,025
90% 1,261 1,240 1,336 1,964 2,191 2,552 2,701 2,725 2,357 1,781 1,402 1,354

Full Simulation Period
b 2,400 2,378 2,591 2,899 3,185 3,553 3,835 3,847 3,519 2,986 2,676 2,483

Wet (32%) 2,700 2,719 3,077 3,384 3,589 3,836 4,298 4,460 4,242 3,735 3,410 2,985
Above Normal (16%) 2,369 2,385 2,600 3,167 3,453 4,021 4,404 4,429 4,039 3,407 3,069 2,834
Below Normal (13%) 2,587 2,548 2,686 3,062 3,442 3,814 4,026 3,957 3,588 3,002 2,643 2,608

Dry (24%) 2,345 2,283 2,428 2,621 3,034 3,505 3,737 3,668 3,284 2,767 2,496 2,462
Critical (15%) 1,702 1,633 1,717 1,871 2,031 2,274 2,202 2,088 1,719 1,253 986 937

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,200 3,242 3,322 3,615 3,812 4,217 4,486 4,552 4,451 3,905 3,580 3,188
20% 3,018 2,911 3,293 3,525 3,704 4,114 4,434 4,552 4,282 3,762 3,471 3,041
30% 2,878 2,770 3,252 3,370 3,616 3,998 4,371 4,542 4,196 3,578 3,239 2,971
40% 2,735 2,684 3,037 3,270 3,496 3,944 4,260 4,435 3,973 3,313 3,027 2,866
50% 2,615 2,540 2,771 3,188 3,391 3,756 4,139 4,223 3,785 3,196 2,859 2,722
60% 2,495 2,452 2,537 2,971 3,284 3,590 3,989 3,967 3,595 3,020 2,738 2,605
70% 2,246 2,250 2,355 2,639 3,163 3,417 3,748 3,615 3,292 2,728 2,489 2,330
80% 1,912 1,958 2,146 2,447 2,766 3,151 3,485 3,251 2,855 2,356 2,051 1,979
90% 1,216 1,196 1,281 1,929 2,246 2,565 2,672 2,777 2,423 1,794 1,341 1,308

Full Simulation Period
b 2,399 2,377 2,593 2,900 3,185 3,552 3,838 3,859 3,534 2,991 2,675 2,483

Wet (32%) 2,704 2,716 3,078 3,385 3,590 3,836 4,299 4,461 4,243 3,736 3,410 2,989
Above Normal (16%) 2,369 2,388 2,598 3,164 3,454 4,019 4,401 4,430 4,042 3,409 3,071 2,842
Below Normal (13%) 2,603 2,565 2,704 3,077 3,450 3,820 4,039 3,970 3,602 3,012 2,663 2,620

Dry (24%) 2,344 2,287 2,433 2,627 3,039 3,509 3,745 3,699 3,315 2,787 2,497 2,459
Critical (15%) 1,676 1,611 1,700 1,856 2,015 2,258 2,203 2,104 1,749 1,246 958 910

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 33 0 0 0 0 7 0 -1 1 5 12
20% 34 -27 3 0 4 0 0 0 0 -20 -9 0

30% 24 11 0 -5 0 0 -5 0 0 1 12 1
40% 22 11 17 10 7 -4 -7 10 -35 -10 3 14
50% 29 9 12 33 2 -8 0 20 11 19 19 9
60% -2 3 -5 7 0 14 -8 -10 43 32 26 -8

70% 12 -1 10 14 18 -5 15 35 -7 27 -2 6
80% -35 7 -4 -3 -11 12 50 60 40 30 -47 -46

90% -45 -44 -55 -35 55 13 -30 53 66 13 -61 -47

Full Simulation Period
b

-1 0 1 1 0 -1 3 12 15 5 -1 0

Wet (32%) 4 -3 1 1 0 0 1 1 1 0 0 4
Above Normal (16%) 0 4 -2 -3 0 -1 -3 2 3 2 2 8
Below Normal (13%) 16 16 18 16 8 6 13 13 14 10 20 12

Dry (24%) -1 4 5 6 5 4 8 31 31 20 1 -3

Critical (15%) -25 -22 -17 -15 -16 -16 1 16 31 -7 -28 -26

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-2-3. Shasta Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-164 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,359 3,632 3,911 4,222 4,499 4,552 4,434 3,902 3,563 3,400
20% 3,247 3,252 3,333 3,552 3,771 4,118 4,448 4,552 4,283 3,767 3,380 3,330
30% 3,127 3,199 3,304 3,513 3,673 4,018 4,384 4,532 4,155 3,546 3,174 3,096
40% 2,924 3,028 3,254 3,382 3,569 3,978 4,290 4,375 3,913 3,291 2,980 2,935
50% 2,689 2,753 3,134 3,314 3,487 3,916 4,175 4,245 3,712 3,139 2,781 2,738
60% 2,520 2,594 2,922 3,170 3,354 3,727 4,064 3,971 3,493 2,942 2,636 2,592
70% 2,345 2,467 2,643 2,891 3,252 3,513 3,886 3,757 3,332 2,790 2,527 2,453
80% 2,099 2,145 2,178 2,609 2,978 3,409 3,640 3,525 2,951 2,410 2,127 2,125
90% 1,414 1,350 1,524 2,050 2,383 2,760 2,722 2,958 2,604 1,986 1,584 1,526

Full Simulation Period
b 2,530 2,578 2,753 3,020 3,285 3,639 3,913 3,907 3,539 3,007 2,674 2,607

Wet (32%) 2,817 2,926 3,154 3,406 3,597 3,841 4,301 4,453 4,228 3,733 3,362 3,252
Above Normal (16%) 2,499 2,578 2,808 3,313 3,515 4,038 4,416 4,417 3,979 3,347 2,975 2,921
Below Normal (13%) 2,826 2,846 2,977 3,299 3,646 3,966 4,164 4,042 3,599 3,010 2,601 2,574

Dry (24%) 2,409 2,431 2,578 2,755 3,168 3,644 3,861 3,774 3,333 2,800 2,539 2,496
Critical (15%) 1,873 1,826 1,911 2,050 2,222 2,460 2,386 2,270 1,861 1,409 1,151 1,086

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,200 3,209 3,322 3,615 3,812 4,217 4,479 4,552 4,452 3,904 3,575 3,176
20% 2,984 2,938 3,289 3,525 3,700 4,114 4,434 4,552 4,282 3,782 3,479 3,041
30% 2,854 2,759 3,252 3,375 3,616 3,998 4,376 4,542 4,196 3,577 3,227 2,970
40% 2,712 2,674 3,020 3,260 3,489 3,948 4,267 4,425 4,008 3,323 3,024 2,852
50% 2,586 2,531 2,759 3,156 3,388 3,764 4,139 4,202 3,774 3,178 2,841 2,713
60% 2,498 2,449 2,542 2,963 3,284 3,576 3,998 3,977 3,553 2,988 2,712 2,614
70% 2,234 2,251 2,345 2,625 3,145 3,422 3,733 3,580 3,299 2,701 2,491 2,324
80% 1,947 1,951 2,151 2,450 2,777 3,139 3,435 3,191 2,815 2,325 2,098 2,025
90% 1,261 1,240 1,336 1,964 2,191 2,552 2,701 2,725 2,357 1,781 1,402 1,354

Full Simulation Period
b 2,400 2,378 2,591 2,899 3,185 3,553 3,835 3,847 3,519 2,986 2,676 2,483

Wet (32%) 2,700 2,719 3,077 3,384 3,589 3,836 4,298 4,460 4,242 3,735 3,410 2,985
Above Normal (16%) 2,369 2,385 2,600 3,167 3,453 4,021 4,404 4,429 4,039 3,407 3,069 2,834
Below Normal (13%) 2,587 2,548 2,686 3,062 3,442 3,814 4,026 3,957 3,588 3,002 2,643 2,608

Dry (24%) 2,345 2,283 2,428 2,621 3,034 3,505 3,737 3,668 3,284 2,767 2,496 2,462
Critical (15%) 1,702 1,633 1,717 1,871 2,031 2,274 2,202 2,088 1,719 1,253 986 937

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -50 -43 -37 -17 -99 -5 -20 0 18 1 12 -224

20% -263 -314 -43 -27 -71 -3 -15 0 -1 15 99 -289

30% -273 -440 -52 -138 -57 -20 -9 11 42 31 53 -126

40% -211 -355 -234 -122 -80 -30 -22 50 95 32 44 -83

50% -103 -222 -375 -158 -99 -151 -36 -43 62 39 60 -25

60% -23 -144 -380 -207 -69 -150 -67 6 60 46 76 22
70% -111 -217 -297 -266 -107 -91 -153 -177 -33 -88 -37 -129

80% -152 -193 -28 -159 -201 -271 -206 -335 -136 -85 -29 -99

90% -153 -110 -188 -85 -193 -208 -20 -234 -246 -205 -182 -172

Full Simulation Period
b

-131 -201 -162 -121 -100 -86 -78 -60 -20 -22 2 -124

Wet (32%) -117 -208 -77 -22 -8 -5 -3 7 14 2 49 -267

Above Normal (16%) -130 -193 -208 -146 -62 -17 -12 11 60 60 94 -87

Below Normal (13%) -239 -298 -291 -237 -204 -152 -138 -86 -10 -8 42 33
Dry (24%) -64 -148 -150 -135 -134 -139 -123 -106 -48 -33 -42 -35

Critical (15%) -171 -193 -194 -179 -190 -186 -184 -183 -142 -155 -165 -149

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-2-4. Shasta Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-165 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,359 3,632 3,911 4,222 4,499 4,552 4,434 3,902 3,563 3,400
20% 3,247 3,252 3,333 3,552 3,771 4,118 4,448 4,552 4,283 3,767 3,380 3,330
30% 3,127 3,199 3,304 3,513 3,673 4,018 4,384 4,532 4,155 3,546 3,174 3,096
40% 2,924 3,028 3,254 3,382 3,569 3,978 4,290 4,375 3,913 3,291 2,980 2,935
50% 2,689 2,753 3,134 3,314 3,487 3,916 4,175 4,245 3,712 3,139 2,781 2,738
60% 2,520 2,594 2,922 3,170 3,354 3,727 4,064 3,971 3,493 2,942 2,636 2,592
70% 2,345 2,467 2,643 2,891 3,252 3,513 3,886 3,757 3,332 2,790 2,527 2,453
80% 2,099 2,145 2,178 2,609 2,978 3,409 3,640 3,525 2,951 2,410 2,127 2,125
90% 1,414 1,350 1,524 2,050 2,383 2,760 2,722 2,958 2,604 1,986 1,584 1,526

Full Simulation Period
b 2,530 2,578 2,753 3,020 3,285 3,639 3,913 3,907 3,539 3,007 2,674 2,607

Wet (32%) 2,817 2,926 3,154 3,406 3,597 3,841 4,301 4,453 4,228 3,733 3,362 3,252
Above Normal (16%) 2,499 2,578 2,808 3,313 3,515 4,038 4,416 4,417 3,979 3,347 2,975 2,921
Below Normal (13%) 2,826 2,846 2,977 3,299 3,646 3,966 4,164 4,042 3,599 3,010 2,601 2,574

Dry (24%) 2,409 2,431 2,578 2,755 3,168 3,644 3,861 3,774 3,333 2,800 2,539 2,496
Critical (15%) 1,873 1,826 1,911 2,050 2,222 2,460 2,386 2,270 1,861 1,409 1,151 1,086

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,349 3,639 3,910 4,225 4,481 4,552 4,434 3,884 3,579 3,400
20% 3,200 3,251 3,321 3,552 3,771 4,127 4,435 4,552 4,276 3,764 3,421 3,358
30% 3,094 3,161 3,292 3,513 3,675 4,020 4,382 4,515 4,155 3,528 3,171 3,106
40% 2,918 3,066 3,257 3,370 3,592 3,975 4,281 4,367 3,917 3,296 2,999 2,933
50% 2,680 2,774 3,085 3,277 3,484 3,866 4,177 4,228 3,736 3,148 2,761 2,735
60% 2,475 2,593 2,921 3,173 3,330 3,751 4,078 3,987 3,504 2,992 2,668 2,579
70% 2,379 2,412 2,634 2,889 3,252 3,513 3,895 3,731 3,375 2,802 2,547 2,448
80% 2,107 2,114 2,239 2,610 2,981 3,387 3,636 3,552 2,996 2,475 2,188 2,146
90% 1,527 1,514 1,581 2,107 2,371 2,814 2,706 2,899 2,628 2,089 1,752 1,621

Full Simulation Period
b 2,525 2,578 2,750 3,019 3,284 3,636 3,914 3,908 3,543 3,013 2,687 2,605

Wet (32%) 2,816 2,932 3,161 3,408 3,597 3,841 4,301 4,453 4,221 3,720 3,370 3,244
Above Normal (16%) 2,475 2,555 2,783 3,303 3,509 4,023 4,403 4,401 3,975 3,350 2,998 2,946
Below Normal (13%) 2,818 2,851 2,983 3,302 3,650 3,971 4,176 4,056 3,631 3,036 2,669 2,562

Dry (24%) 2,431 2,451 2,590 2,770 3,189 3,662 3,885 3,798 3,359 2,826 2,542 2,500
Critical (15%) 1,833 1,793 1,877 2,024 2,184 2,424 2,354 2,237 1,836 1,406 1,129 1,066

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 -10 7 -1 3 -17 0 0 -18 16 0
20% -48 -1 -11 0 0 9 -14 0 -8 -3 41 27
30% -34 -38 -11 0 2 2 -3 -16 0 -18 -3 10
40% -5 37 3 -12 24 -3 -9 -8 4 4 18 -2

50% -8 22 -49 -36 -3 -50 2 -17 24 9 -20 -2

60% -46 -1 -1 3 -24 25 13 17 11 50 32 -13

70% 34 -55 -8 -2 0 0 10 -26 43 13 19 -5

80% 8 -31 61 1 3 -23 -5 26 45 65 61 21
90% 113 164 57 57 -13 54 -15 -59 25 103 168 95

Full Simulation Period
b

-6 -1 -3 -1 -1 -3 1 0 4 6 13 -2

Wet (32%) -1 6 7 2 0 0 0 0 -7 -13 8 -8

Above Normal (16%) -24 -23 -25 -11 -6 -15 -13 -16 -4 3 23 25
Below Normal (13%) -9 5 5 3 4 5 12 13 32 26 68 -13

Dry (24%) 22 21 12 15 22 17 24 24 26 25 3 4
Critical (15%) -40 -33 -34 -26 -38 -36 -32 -33 -25 -2 -22 -20

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-2-5. Shasta Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-166 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,359 3,632 3,911 4,222 4,499 4,552 4,434 3,902 3,563 3,400
20% 3,247 3,252 3,333 3,552 3,771 4,118 4,448 4,552 4,283 3,767 3,380 3,330
30% 3,127 3,199 3,304 3,513 3,673 4,018 4,384 4,532 4,155 3,546 3,174 3,096
40% 2,924 3,028 3,254 3,382 3,569 3,978 4,290 4,375 3,913 3,291 2,980 2,935
50% 2,689 2,753 3,134 3,314 3,487 3,916 4,175 4,245 3,712 3,139 2,781 2,738
60% 2,520 2,594 2,922 3,170 3,354 3,727 4,064 3,971 3,493 2,942 2,636 2,592
70% 2,345 2,467 2,643 2,891 3,252 3,513 3,886 3,757 3,332 2,790 2,527 2,453
80% 2,099 2,145 2,178 2,609 2,978 3,409 3,640 3,525 2,951 2,410 2,127 2,125
90% 1,414 1,350 1,524 2,050 2,383 2,760 2,722 2,958 2,604 1,986 1,584 1,526

Full Simulation Period
b 2,530 2,578 2,753 3,020 3,285 3,639 3,913 3,907 3,539 3,007 2,674 2,607

Wet (32%) 2,817 2,926 3,154 3,406 3,597 3,841 4,301 4,453 4,228 3,733 3,362 3,252
Above Normal (16%) 2,499 2,578 2,808 3,313 3,515 4,038 4,416 4,417 3,979 3,347 2,975 2,921
Below Normal (13%) 2,826 2,846 2,977 3,299 3,646 3,966 4,164 4,042 3,599 3,010 2,601 2,574

Dry (24%) 2,409 2,431 2,578 2,755 3,168 3,644 3,861 3,774 3,333 2,800 2,539 2,496
Critical (15%) 1,873 1,826 1,911 2,050 2,222 2,460 2,386 2,270 1,861 1,409 1,151 1,086

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,200 3,242 3,322 3,615 3,812 4,217 4,486 4,552 4,451 3,905 3,580 3,188
20% 3,018 2,911 3,293 3,525 3,704 4,114 4,434 4,552 4,282 3,762 3,471 3,041
30% 2,878 2,770 3,252 3,370 3,616 3,998 4,371 4,542 4,196 3,578 3,239 2,971
40% 2,735 2,684 3,037 3,270 3,496 3,944 4,260 4,435 3,973 3,313 3,027 2,866
50% 2,615 2,540 2,771 3,188 3,391 3,756 4,139 4,223 3,785 3,196 2,859 2,722
60% 2,495 2,452 2,537 2,971 3,284 3,590 3,989 3,967 3,595 3,020 2,738 2,605
70% 2,246 2,250 2,355 2,639 3,163 3,417 3,748 3,615 3,292 2,728 2,489 2,330
80% 1,912 1,958 2,146 2,447 2,766 3,151 3,485 3,251 2,855 2,356 2,051 1,979
90% 1,216 1,196 1,281 1,929 2,246 2,565 2,672 2,777 2,423 1,794 1,341 1,308

Full Simulation Period
b 2,399 2,377 2,593 2,900 3,185 3,552 3,838 3,859 3,534 2,991 2,675 2,483

Wet (32%) 2,704 2,716 3,078 3,385 3,590 3,836 4,299 4,461 4,243 3,736 3,410 2,989
Above Normal (16%) 2,369 2,388 2,598 3,164 3,454 4,019 4,401 4,430 4,042 3,409 3,071 2,842
Below Normal (13%) 2,603 2,565 2,704 3,077 3,450 3,820 4,039 3,970 3,602 3,012 2,663 2,620

Dry (24%) 2,344 2,287 2,433 2,627 3,039 3,509 3,745 3,699 3,315 2,787 2,497 2,459
Critical (15%) 1,676 1,611 1,700 1,856 2,015 2,258 2,203 2,104 1,749 1,246 958 910

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -50 -10 -37 -17 -99 -5 -12 0 17 3 17 -212

20% -229 -341 -40 -27 -66 -3 -15 0 -1 -5 91 -289

30% -250 -429 -52 -143 -57 -20 -14 11 42 32 66 -124

40% -189 -344 -217 -112 -73 -34 -30 60 60 21 47 -69

50% -73 -213 -363 -125 -96 -160 -36 -22 73 58 78 -15

60% -25 -141 -385 -199 -69 -137 -75 -3 102 78 102 13
70% -99 -218 -287 -252 -89 -96 -138 -142 -40 -61 -39 -124

80% -187 -187 -32 -162 -212 -259 -156 -274 -96 -54 -76 -145

90% -198 -154 -244 -121 -138 -195 -50 -181 -180 -192 -243 -218

Full Simulation Period
b

-131 -201 -160 -120 -100 -87 -75 -48 -5 -16 1 -125

Wet (32%) -114 -211 -76 -21 -8 -5 -2 7 15 3 48 -263

Above Normal (16%) -130 -190 -210 -149 -62 -19 -15 13 63 62 97 -79

Below Normal (13%) -224 -281 -273 -221 -196 -146 -125 -72 3 1 62 45
Dry (24%) -64 -144 -145 -129 -129 -135 -116 -75 -18 -13 -41 -38

Critical (15%) -197 -215 -211 -194 -207 -202 -183 -166 -111 -163 -193 -176

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-2-6. Shasta Lake, End of Month Storage 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-167 July 2015



C.3. Oroville Storage   1 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-168 July 2015



Figure C-3-1. Lake Oroville, End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-169 July 2015



Figure C-3-2. Lake Oroville, End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-170 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,052 2,115 2,719 2,788 2,918 3,035 3,352 3,538 3,538 3,037 2,759 2,218
20% 1,775 1,798 2,033 2,616 2,788 2,964 3,298 3,538 3,538 2,952 2,501 1,962
30% 1,617 1,660 1,802 2,290 2,788 2,898 3,268 3,475 3,361 2,747 2,311 1,824
40% 1,404 1,407 1,593 1,932 2,557 2,788 3,208 3,320 3,112 2,476 1,962 1,544
50% 1,248 1,246 1,394 1,693 2,170 2,639 2,925 3,019 2,833 2,203 1,729 1,334
60% 1,160 1,121 1,252 1,598 1,901 2,265 2,599 2,698 2,459 1,827 1,507 1,248
70% 1,094 1,014 1,097 1,305 1,673 2,034 2,219 2,310 2,002 1,460 1,257 1,201
80% 1,012 955 992 1,145 1,424 1,692 1,906 1,866 1,685 1,241 1,130 1,075
90% 910 894 898 1,007 1,241 1,491 1,668 1,522 1,259 1,102 986 890

Full Simulation Period
b 1,400 1,393 1,568 1,832 2,147 2,388 2,654 2,751 2,602 2,120 1,819 1,513

Wet (32%) 1,691 1,732 2,189 2,554 2,832 2,942 3,300 3,488 3,445 2,964 2,626 2,109
Above Normal (16%) 1,279 1,322 1,485 1,959 2,519 2,892 3,247 3,393 3,232 2,600 2,117 1,659
Below Normal (13%) 1,542 1,497 1,507 1,719 2,122 2,397 2,653 2,714 2,530 1,923 1,513 1,307

Dry (24%) 1,206 1,158 1,177 1,305 1,582 1,938 2,178 2,210 1,951 1,478 1,287 1,144
Critical (15%) 1,092 1,029 1,019 1,108 1,223 1,381 1,408 1,392 1,243 1,018 917 865

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,616 2,550 2,788 2,807 2,948 3,052 3,352 3,538 3,538 3,037 2,854 2,707
20% 2,272 2,304 2,464 2,788 2,838 2,990 3,298 3,538 3,531 2,965 2,590 2,473
30% 1,937 2,035 2,166 2,556 2,788 2,937 3,268 3,474 3,285 2,772 2,415 2,135
40% 1,699 1,784 2,024 2,366 2,788 2,841 3,209 3,278 2,983 2,367 2,000 1,795
50% 1,429 1,445 1,715 2,187 2,579 2,788 3,067 3,028 2,658 2,145 1,795 1,609
60% 1,145 1,101 1,402 1,723 2,140 2,641 2,888 2,792 2,438 1,915 1,601 1,365
70% 1,037 1,001 1,079 1,306 1,871 2,230 2,527 2,480 2,064 1,754 1,422 1,239
80% 998 974 999 1,109 1,544 1,806 1,996 2,050 1,769 1,436 1,232 1,052
90% 913 877 889 1,003 1,200 1,472 1,563 1,575 1,325 1,133 995 917

Full Simulation Period
b 1,588 1,585 1,742 1,978 2,258 2,474 2,735 2,796 2,571 2,160 1,897 1,725

Wet (32%) 1,936 1,984 2,354 2,636 2,871 2,942 3,300 3,477 3,402 2,976 2,728 2,569
Above Normal (16%) 1,465 1,523 1,702 2,173 2,648 2,937 3,271 3,357 3,081 2,493 2,087 1,827
Below Normal (13%) 1,823 1,783 1,831 2,037 2,361 2,627 2,875 2,836 2,461 1,930 1,637 1,424

Dry (24%) 1,371 1,324 1,344 1,473 1,764 2,120 2,363 2,357 2,031 1,688 1,427 1,261
Critical (15%) 1,117 1,044 1,041 1,125 1,235 1,406 1,423 1,407 1,219 1,027 911 839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 564 435 69 19 30 17 0 0 0 0 96 489
20% 496 506 432 172 50 26 0 0 -6 13 88 511
30% 320 375 365 266 0 38 0 -1 -76 25 104 311
40% 295 377 430 434 231 53 1 -42 -129 -108 38 251
50% 180 200 321 494 408 149 142 9 -175 -58 66 275
60% -15 -20 149 126 239 377 289 94 -21 87 94 116
70% -58 -12 -18 1 198 196 308 170 62 294 165 39
80% -14 19 7 -36 121 114 90 185 83 195 102 -23

90% 3 -18 -9 -4 -41 -19 -105 53 66 31 9 27

Full Simulation Period
b 189 193 174 146 111 86 81 45 -31 40 78 213

Wet (32%) 245 252 165 82 39 0 0 -10 -43 12 102 459
Above Normal (16%) 187 201 217 214 129 44 24 -37 -150 -107 -29 167
Below Normal (13%) 281 285 324 318 239 230 222 122 -69 7 125 117

Dry (24%) 165 165 167 168 182 182 185 147 80 210 140 117
Critical (15%) 25 15 22 17 12 25 16 15 -25 8 -6 -26

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

Table C-3-1. Lake Oroville, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-171 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,052 2,115 2,719 2,788 2,918 3,035 3,352 3,538 3,538 3,037 2,759 2,218
20% 1,775 1,798 2,033 2,616 2,788 2,964 3,298 3,538 3,538 2,952 2,501 1,962
30% 1,617 1,660 1,802 2,290 2,788 2,898 3,268 3,475 3,361 2,747 2,311 1,824
40% 1,404 1,407 1,593 1,932 2,557 2,788 3,208 3,320 3,112 2,476 1,962 1,544
50% 1,248 1,246 1,394 1,693 2,170 2,639 2,925 3,019 2,833 2,203 1,729 1,334
60% 1,160 1,121 1,252 1,598 1,901 2,265 2,599 2,698 2,459 1,827 1,507 1,248
70% 1,094 1,014 1,097 1,305 1,673 2,034 2,219 2,310 2,002 1,460 1,257 1,201
80% 1,012 955 992 1,145 1,424 1,692 1,906 1,866 1,685 1,241 1,130 1,075
90% 910 894 898 1,007 1,241 1,491 1,668 1,522 1,259 1,102 986 890

Full Simulation Period
b 1,400 1,393 1,568 1,832 2,147 2,388 2,654 2,751 2,602 2,120 1,819 1,513

Wet (32%) 1,691 1,732 2,189 2,554 2,832 2,942 3,300 3,488 3,445 2,964 2,626 2,109
Above Normal (16%) 1,279 1,322 1,485 1,959 2,519 2,892 3,247 3,393 3,232 2,600 2,117 1,659
Below Normal (13%) 1,542 1,497 1,507 1,719 2,122 2,397 2,653 2,714 2,530 1,923 1,513 1,307

Dry (24%) 1,206 1,158 1,177 1,305 1,582 1,938 2,178 2,210 1,951 1,478 1,287 1,144
Critical (15%) 1,092 1,029 1,019 1,108 1,223 1,381 1,408 1,392 1,243 1,018 917 865

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,639 2,548 2,788 2,807 2,943 3,052 3,352 3,538 3,538 3,046 2,791 2,727
20% 2,094 2,155 2,500 2,788 2,802 2,983 3,298 3,538 3,522 2,898 2,518 2,283
30% 1,905 1,889 2,078 2,450 2,788 2,938 3,268 3,454 3,177 2,562 2,273 2,045
40% 1,641 1,686 1,860 2,278 2,724 2,839 3,208 3,295 2,954 2,317 1,982 1,701
50% 1,264 1,293 1,647 2,109 2,565 2,788 3,081 3,061 2,744 2,106 1,708 1,470
60% 1,195 1,126 1,375 1,678 2,130 2,642 2,884 2,819 2,450 1,867 1,429 1,251
70% 1,103 1,056 1,110 1,356 1,827 2,179 2,527 2,549 2,185 1,605 1,309 1,244
80% 1,023 964 999 1,157 1,459 1,739 2,034 2,029 1,743 1,344 1,242 1,136
90% 918 905 907 1,016 1,239 1,461 1,663 1,666 1,294 1,167 1,050 974

Full Simulation Period
b 1,560 1,554 1,717 1,961 2,248 2,472 2,733 2,798 2,580 2,108 1,823 1,674

Wet (32%) 1,893 1,931 2,315 2,608 2,854 2,942 3,300 3,473 3,375 2,902 2,630 2,499
Above Normal (16%) 1,405 1,448 1,623 2,109 2,623 2,945 3,280 3,371 3,129 2,494 2,039 1,778
Below Normal (13%) 1,839 1,801 1,846 2,054 2,370 2,636 2,879 2,883 2,610 1,971 1,520 1,354

Dry (24%) 1,332 1,288 1,322 1,454 1,733 2,088 2,329 2,319 1,980 1,548 1,343 1,198
Critical (15%) 1,129 1,067 1,067 1,156 1,275 1,429 1,449 1,437 1,236 1,029 918 862

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 587 433 69 19 24 17 0 0 0 9 32 508
20% 319 357 468 172 14 19 0 0 -15 -54 16 321
30% 289 228 277 160 0 39 0 -21 -184 -185 -38 221
40% 237 279 267 346 167 51 0 -25 -158 -158 20 157
50% 15 47 253 416 395 149 155 42 -89 -98 -21 136
60% 34 5 123 80 228 377 285 121 -8 40 -78 3
70% 8 42 12 51 154 145 308 239 183 145 51 43
80% 11 10 6 13 35 47 127 164 58 103 112 61
90% 8 11 10 9 -2 -30 -5 144 34 65 64 83

Full Simulation Period
b 160 161 150 129 102 84 78 48 -22 -11 3 162

Wet (32%) 201 199 126 54 23 0 0 -15 -70 -62 4 390
Above Normal (16%) 126 127 138 151 105 53 33 -22 -102 -106 -78 118
Below Normal (13%) 297 303 339 335 248 240 225 169 80 48 8 47

Dry (24%) 127 130 145 149 151 150 151 109 29 70 55 55
Critical (15%) 37 38 48 48 52 48 41 45 -8 10 1 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-3-2. Lake Oroville, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-172 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,052 2,115 2,719 2,788 2,918 3,035 3,352 3,538 3,538 3,037 2,759 2,218
20% 1,775 1,798 2,033 2,616 2,788 2,964 3,298 3,538 3,538 2,952 2,501 1,962
30% 1,617 1,660 1,802 2,290 2,788 2,898 3,268 3,475 3,361 2,747 2,311 1,824
40% 1,404 1,407 1,593 1,932 2,557 2,788 3,208 3,320 3,112 2,476 1,962 1,544
50% 1,248 1,246 1,394 1,693 2,170 2,639 2,925 3,019 2,833 2,203 1,729 1,334
60% 1,160 1,121 1,252 1,598 1,901 2,265 2,599 2,698 2,459 1,827 1,507 1,248
70% 1,094 1,014 1,097 1,305 1,673 2,034 2,219 2,310 2,002 1,460 1,257 1,201
80% 1,012 955 992 1,145 1,424 1,692 1,906 1,866 1,685 1,241 1,130 1,075
90% 910 894 898 1,007 1,241 1,491 1,668 1,522 1,259 1,102 986 890

Full Simulation Period
b 1,400 1,393 1,568 1,832 2,147 2,388 2,654 2,751 2,602 2,120 1,819 1,513

Wet (32%) 1,691 1,732 2,189 2,554 2,832 2,942 3,300 3,488 3,445 2,964 2,626 2,109
Above Normal (16%) 1,279 1,322 1,485 1,959 2,519 2,892 3,247 3,393 3,232 2,600 2,117 1,659
Below Normal (13%) 1,542 1,497 1,507 1,719 2,122 2,397 2,653 2,714 2,530 1,923 1,513 1,307

Dry (24%) 1,206 1,158 1,177 1,305 1,582 1,938 2,178 2,210 1,951 1,478 1,287 1,144
Critical (15%) 1,092 1,029 1,019 1,108 1,223 1,381 1,408 1,392 1,243 1,018 917 865

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,047 2,116 2,763 2,788 2,921 3,035 3,352 3,538 3,538 3,017 2,704 2,150
20% 1,778 1,801 2,036 2,655 2,788 2,964 3,298 3,538 3,538 2,951 2,508 1,961
30% 1,614 1,653 1,810 2,267 2,788 2,898 3,268 3,475 3,367 2,759 2,317 1,829
40% 1,402 1,371 1,559 1,931 2,557 2,788 3,208 3,336 3,132 2,493 2,005 1,562
50% 1,248 1,251 1,433 1,709 2,177 2,642 2,928 3,020 2,849 2,218 1,753 1,349
60% 1,170 1,145 1,252 1,595 1,940 2,279 2,607 2,720 2,516 1,870 1,438 1,245
70% 1,101 1,050 1,095 1,309 1,693 2,044 2,225 2,340 2,049 1,478 1,243 1,176
80% 1,011 974 1,004 1,166 1,440 1,710 1,910 1,894 1,717 1,241 1,135 1,051
90% 894 895 903 1,030 1,250 1,489 1,661 1,579 1,306 1,167 1,050 954

Full Simulation Period
b 1,403 1,394 1,568 1,836 2,151 2,393 2,660 2,770 2,622 2,134 1,821 1,514

Wet (32%) 1,681 1,723 2,179 2,556 2,833 2,942 3,300 3,488 3,447 2,961 2,613 2,103
Above Normal (16%) 1,275 1,310 1,471 1,948 2,512 2,892 3,247 3,401 3,241 2,608 2,125 1,668
Below Normal (13%) 1,552 1,507 1,517 1,728 2,132 2,406 2,663 2,746 2,569 1,959 1,521 1,305

Dry (24%) 1,223 1,173 1,190 1,319 1,595 1,952 2,193 2,255 1,992 1,502 1,295 1,150
Critical (15%) 1,102 1,037 1,025 1,114 1,229 1,383 1,415 1,411 1,266 1,045 929 873

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5 1 44 0 3 0 0 0 0 -20 -54 -68

20% 2 3 3 39 0 0 0 0 0 -1 6 -1

30% -3 -8 8 -23 0 0 0 0 6 12 6 5
40% -2 -36 -35 0 0 0 0 16 20 18 43 18
50% 0 5 39 16 7 3 2 1 16 15 24 14
60% 10 24 0 -2 39 15 7 22 58 42 -70 -4

70% 7 37 -3 4 21 10 6 30 47 18 -14 -24

80% 0 20 12 21 17 18 4 29 32 0 5 -24

90% -16 0 5 23 9 -2 -7 57 47 64 64 64

Full Simulation Period
b 3 1 0 4 5 5 6 19 21 15 2 2

Wet (32%) -10 -9 -10 1 1 0 0 0 2 -3 -13 -7

Above Normal (16%) -3 -12 -14 -11 -7 0 0 8 9 8 8 9
Below Normal (13%) 10 10 10 9 10 10 10 32 39 36 8 -1

Dry (24%) 17 15 13 13 13 13 15 45 41 23 8 6
Critical (15%) 10 9 6 6 6 3 7 19 22 27 12 8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-3-3. Lake Oroville, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-173 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,616 2,550 2,788 2,807 2,948 3,052 3,352 3,538 3,538 3,037 2,854 2,707
20% 2,272 2,304 2,464 2,788 2,838 2,990 3,298 3,538 3,531 2,965 2,590 2,473
30% 1,937 2,035 2,166 2,556 2,788 2,937 3,268 3,474 3,285 2,772 2,415 2,135
40% 1,699 1,784 2,024 2,366 2,788 2,841 3,209 3,278 2,983 2,367 2,000 1,795
50% 1,429 1,445 1,715 2,187 2,579 2,788 3,067 3,028 2,658 2,145 1,795 1,609
60% 1,145 1,101 1,402 1,723 2,140 2,641 2,888 2,792 2,438 1,915 1,601 1,365
70% 1,037 1,001 1,079 1,306 1,871 2,230 2,527 2,480 2,064 1,754 1,422 1,239
80% 998 974 999 1,109 1,544 1,806 1,996 2,050 1,769 1,436 1,232 1,052
90% 913 877 889 1,003 1,200 1,472 1,563 1,575 1,325 1,133 995 917

Full Simulation Period
b 1,588 1,585 1,742 1,978 2,258 2,474 2,735 2,796 2,571 2,160 1,897 1,725

Wet (32%) 1,936 1,984 2,354 2,636 2,871 2,942 3,300 3,477 3,402 2,976 2,728 2,569
Above Normal (16%) 1,465 1,523 1,702 2,173 2,648 2,937 3,271 3,357 3,081 2,493 2,087 1,827
Below Normal (13%) 1,823 1,783 1,831 2,037 2,361 2,627 2,875 2,836 2,461 1,930 1,637 1,424

Dry (24%) 1,371 1,324 1,344 1,473 1,764 2,120 2,363 2,357 2,031 1,688 1,427 1,261
Critical (15%) 1,117 1,044 1,041 1,125 1,235 1,406 1,423 1,407 1,219 1,027 911 839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,052 2,115 2,719 2,788 2,918 3,035 3,352 3,538 3,538 3,037 2,759 2,218
20% 1,775 1,798 2,033 2,616 2,788 2,964 3,298 3,538 3,538 2,952 2,501 1,962
30% 1,617 1,660 1,802 2,290 2,788 2,898 3,268 3,475 3,361 2,747 2,311 1,824
40% 1,404 1,407 1,593 1,932 2,557 2,788 3,208 3,320 3,112 2,476 1,962 1,544
50% 1,248 1,246 1,394 1,693 2,170 2,639 2,925 3,019 2,833 2,203 1,729 1,334
60% 1,160 1,121 1,252 1,598 1,901 2,265 2,599 2,698 2,459 1,827 1,507 1,248
70% 1,094 1,014 1,097 1,305 1,673 2,034 2,219 2,310 2,002 1,460 1,257 1,201
80% 1,012 955 992 1,145 1,424 1,692 1,906 1,866 1,685 1,241 1,130 1,075
90% 910 894 898 1,007 1,241 1,491 1,668 1,522 1,259 1,102 986 890

Full Simulation Period
b 1,400 1,393 1,568 1,832 2,147 2,388 2,654 2,751 2,602 2,120 1,819 1,513

Wet (32%) 1,691 1,732 2,189 2,554 2,832 2,942 3,300 3,488 3,445 2,964 2,626 2,109
Above Normal (16%) 1,279 1,322 1,485 1,959 2,519 2,892 3,247 3,393 3,232 2,600 2,117 1,659
Below Normal (13%) 1,542 1,497 1,507 1,719 2,122 2,397 2,653 2,714 2,530 1,923 1,513 1,307

Dry (24%) 1,206 1,158 1,177 1,305 1,582 1,938 2,178 2,210 1,951 1,478 1,287 1,144
Critical (15%) 1,092 1,029 1,019 1,108 1,223 1,381 1,408 1,392 1,243 1,018 917 865

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -564 -435 -69 -19 -30 -17 0 0 0 0 -96 -489

20% -496 -506 -432 -172 -50 -26 0 0 6 -13 -88 -511

30% -320 -375 -365 -266 0 -38 0 1 76 -25 -104 -311

40% -295 -377 -430 -434 -231 -53 -1 42 129 108 -38 -251

50% -180 -200 -321 -494 -408 -149 -142 -9 175 58 -66 -275

60% 15 20 -149 -126 -239 -377 -289 -94 21 -87 -94 -116

70% 58 12 18 -1 -198 -196 -308 -170 -62 -294 -165 -39

80% 14 -19 -7 36 -121 -114 -90 -185 -83 -195 -102 23
90% -3 18 9 4 41 19 105 -53 -66 -31 -9 -27

Full Simulation Period
b

-189 -193 -174 -146 -111 -86 -81 -45 31 -40 -78 -213

Wet (32%) -245 -252 -165 -82 -39 0 0 10 43 -12 -102 -459

Above Normal (16%) -187 -201 -217 -214 -129 -44 -24 37 150 107 29 -167

Below Normal (13%) -281 -285 -324 -318 -239 -230 -222 -122 69 -7 -125 -117

Dry (24%) -165 -165 -167 -168 -182 -182 -185 -147 -80 -210 -140 -117

Critical (15%) -25 -15 -22 -17 -12 -25 -16 -15 25 -8 6 26

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Table C-3-4. Lake Oroville, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-174 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,616 2,550 2,788 2,807 2,948 3,052 3,352 3,538 3,538 3,037 2,854 2,707
20% 2,272 2,304 2,464 2,788 2,838 2,990 3,298 3,538 3,531 2,965 2,590 2,473
30% 1,937 2,035 2,166 2,556 2,788 2,937 3,268 3,474 3,285 2,772 2,415 2,135
40% 1,699 1,784 2,024 2,366 2,788 2,841 3,209 3,278 2,983 2,367 2,000 1,795
50% 1,429 1,445 1,715 2,187 2,579 2,788 3,067 3,028 2,658 2,145 1,795 1,609
60% 1,145 1,101 1,402 1,723 2,140 2,641 2,888 2,792 2,438 1,915 1,601 1,365
70% 1,037 1,001 1,079 1,306 1,871 2,230 2,527 2,480 2,064 1,754 1,422 1,239
80% 998 974 999 1,109 1,544 1,806 1,996 2,050 1,769 1,436 1,232 1,052
90% 913 877 889 1,003 1,200 1,472 1,563 1,575 1,325 1,133 995 917

Full Simulation Period
b 1,588 1,585 1,742 1,978 2,258 2,474 2,735 2,796 2,571 2,160 1,897 1,725

Wet (32%) 1,936 1,984 2,354 2,636 2,871 2,942 3,300 3,477 3,402 2,976 2,728 2,569
Above Normal (16%) 1,465 1,523 1,702 2,173 2,648 2,937 3,271 3,357 3,081 2,493 2,087 1,827
Below Normal (13%) 1,823 1,783 1,831 2,037 2,361 2,627 2,875 2,836 2,461 1,930 1,637 1,424

Dry (24%) 1,371 1,324 1,344 1,473 1,764 2,120 2,363 2,357 2,031 1,688 1,427 1,261
Critical (15%) 1,117 1,044 1,041 1,125 1,235 1,406 1,423 1,407 1,219 1,027 911 839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,639 2,548 2,788 2,807 2,943 3,052 3,352 3,538 3,538 3,046 2,791 2,727
20% 2,094 2,155 2,500 2,788 2,802 2,983 3,298 3,538 3,522 2,898 2,518 2,283
30% 1,905 1,889 2,078 2,450 2,788 2,938 3,268 3,454 3,177 2,562 2,273 2,045
40% 1,641 1,686 1,860 2,278 2,724 2,839 3,208 3,295 2,954 2,317 1,982 1,701
50% 1,264 1,293 1,647 2,109 2,565 2,788 3,081 3,061 2,744 2,106 1,708 1,470
60% 1,195 1,126 1,375 1,678 2,130 2,642 2,884 2,819 2,450 1,867 1,429 1,251
70% 1,103 1,056 1,110 1,356 1,827 2,179 2,527 2,549 2,185 1,605 1,309 1,244
80% 1,023 964 999 1,157 1,459 1,739 2,034 2,029 1,743 1,344 1,242 1,136
90% 918 905 907 1,016 1,239 1,461 1,663 1,666 1,294 1,167 1,050 974

Full Simulation Period
b 1,560 1,554 1,717 1,961 2,248 2,472 2,733 2,798 2,580 2,108 1,823 1,674

Wet (32%) 1,893 1,931 2,315 2,608 2,854 2,942 3,300 3,473 3,375 2,902 2,630 2,499
Above Normal (16%) 1,405 1,448 1,623 2,109 2,623 2,945 3,280 3,371 3,129 2,494 2,039 1,778
Below Normal (13%) 1,839 1,801 1,846 2,054 2,370 2,636 2,879 2,883 2,610 1,971 1,520 1,354

Dry (24%) 1,332 1,288 1,322 1,454 1,733 2,088 2,329 2,319 1,980 1,548 1,343 1,198
Critical (15%) 1,129 1,067 1,067 1,156 1,275 1,429 1,449 1,437 1,236 1,029 918 862

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 23 -2 0 0 -6 0 0 0 0 9 -64 20
20% -178 -149 36 0 -35 -6 0 0 -9 -66 -72 -190

30% -31 -147 -88 -107 0 1 0 -19 -108 -210 -142 -90

40% -58 -98 -164 -88 -64 -3 -1 17 -29 -50 -19 -94

50% -165 -152 -68 -78 -13 0 13 32 86 -39 -87 -139

60% 49 25 -27 -46 -10 0 -4 27 13 -47 -172 -113

70% 66 54 31 50 -44 -51 0 69 121 -149 -114 5
80% 25 -10 0 48 -86 -68 38 -21 -25 -92 10 84
90% 5 29 18 14 39 -11 100 91 -32 34 55 57

Full Simulation Period
b

-29 -31 -25 -17 -10 -2 -3 2 9 -52 -74 -51

Wet (32%) -43 -53 -39 -28 -17 0 0 -5 -27 -73 -98 -70

Above Normal (16%) -61 -75 -78 -64 -24 8 8 14 48 1 -49 -49

Below Normal (13%) 16 18 15 17 9 9 3 47 150 41 -117 -70

Dry (24%) -38 -35 -22 -19 -31 -32 -34 -38 -51 -140 -84 -62

Critical (15%) 12 23 25 31 39 23 25 30 17 2 7 23

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-3-5. Lake Oroville, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-175 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,616 2,550 2,788 2,807 2,948 3,052 3,352 3,538 3,538 3,037 2,854 2,707
20% 2,272 2,304 2,464 2,788 2,838 2,990 3,298 3,538 3,531 2,965 2,590 2,473
30% 1,937 2,035 2,166 2,556 2,788 2,937 3,268 3,474 3,285 2,772 2,415 2,135
40% 1,699 1,784 2,024 2,366 2,788 2,841 3,209 3,278 2,983 2,367 2,000 1,795
50% 1,429 1,445 1,715 2,187 2,579 2,788 3,067 3,028 2,658 2,145 1,795 1,609
60% 1,145 1,101 1,402 1,723 2,140 2,641 2,888 2,792 2,438 1,915 1,601 1,365
70% 1,037 1,001 1,079 1,306 1,871 2,230 2,527 2,480 2,064 1,754 1,422 1,239
80% 998 974 999 1,109 1,544 1,806 1,996 2,050 1,769 1,436 1,232 1,052
90% 913 877 889 1,003 1,200 1,472 1,563 1,575 1,325 1,133 995 917

Full Simulation Period
b 1,588 1,585 1,742 1,978 2,258 2,474 2,735 2,796 2,571 2,160 1,897 1,725

Wet (32%) 1,936 1,984 2,354 2,636 2,871 2,942 3,300 3,477 3,402 2,976 2,728 2,569
Above Normal (16%) 1,465 1,523 1,702 2,173 2,648 2,937 3,271 3,357 3,081 2,493 2,087 1,827
Below Normal (13%) 1,823 1,783 1,831 2,037 2,361 2,627 2,875 2,836 2,461 1,930 1,637 1,424

Dry (24%) 1,371 1,324 1,344 1,473 1,764 2,120 2,363 2,357 2,031 1,688 1,427 1,261
Critical (15%) 1,117 1,044 1,041 1,125 1,235 1,406 1,423 1,407 1,219 1,027 911 839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,047 2,116 2,763 2,788 2,921 3,035 3,352 3,538 3,538 3,017 2,704 2,150
20% 1,778 1,801 2,036 2,655 2,788 2,964 3,298 3,538 3,538 2,951 2,508 1,961
30% 1,614 1,653 1,810 2,267 2,788 2,898 3,268 3,475 3,367 2,759 2,317 1,829
40% 1,402 1,371 1,559 1,931 2,557 2,788 3,208 3,336 3,132 2,493 2,005 1,562
50% 1,248 1,251 1,433 1,709 2,177 2,642 2,928 3,020 2,849 2,218 1,753 1,349
60% 1,170 1,145 1,252 1,595 1,940 2,279 2,607 2,720 2,516 1,870 1,438 1,245
70% 1,101 1,050 1,095 1,309 1,693 2,044 2,225 2,340 2,049 1,478 1,243 1,176
80% 1,011 974 1,004 1,166 1,440 1,710 1,910 1,894 1,717 1,241 1,135 1,051
90% 894 895 903 1,030 1,250 1,489 1,661 1,579 1,306 1,167 1,050 954

Full Simulation Period
b 1,403 1,394 1,568 1,836 2,151 2,393 2,660 2,770 2,622 2,134 1,821 1,514

Wet (32%) 1,681 1,723 2,179 2,556 2,833 2,942 3,300 3,488 3,447 2,961 2,613 2,103
Above Normal (16%) 1,275 1,310 1,471 1,948 2,512 2,892 3,247 3,401 3,241 2,608 2,125 1,668
Below Normal (13%) 1,552 1,507 1,517 1,728 2,132 2,406 2,663 2,746 2,569 1,959 1,521 1,305

Dry (24%) 1,223 1,173 1,190 1,319 1,595 1,952 2,193 2,255 1,992 1,502 1,295 1,150
Critical (15%) 1,102 1,037 1,025 1,114 1,229 1,383 1,415 1,411 1,266 1,045 929 873

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -569 -434 -25 -19 -27 -17 0 0 0 -20 -150 -557

20% -494 -503 -428 -133 -50 -26 0 0 6 -14 -82 -512

30% -323 -383 -357 -289 0 -38 0 1 82 -14 -97 -306

40% -297 -414 -465 -434 -230 -53 -1 58 149 126 5 -233

50% -181 -194 -282 -478 -402 -146 -140 -8 191 73 -42 -261

60% 25 44 -149 -128 -200 -362 -281 -72 79 -45 -163 -120

70% 65 49 16 3 -177 -186 -303 -140 -15 -276 -180 -63

80% 14 0 5 57 -104 -97 -86 -156 -52 -195 -96 -2

90% -19 18 14 27 50 17 98 4 -19 33 55 38

Full Simulation Period
b

-186 -191 -174 -142 -106 -81 -75 -26 51 -25 -76 -211

Wet (32%) -255 -261 -175 -81 -38 0 0 10 45 -15 -115 -466

Above Normal (16%) -190 -213 -231 -225 -136 -44 -24 44 159 115 37 -159

Below Normal (13%) -271 -275 -314 -309 -228 -220 -212 -90 109 28 -116 -118

Dry (24%) -148 -151 -153 -155 -169 -168 -170 -102 -39 -186 -132 -111

Critical (15%) -15 -7 -17 -11 -7 -23 -8 4 47 19 18 34

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-3-6. Lake Oroville, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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C.4. Folsom Storage   1 
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Figure C-4-1. Folsom Lake, End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-4-2. Folsom Lake, End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 592 531 567 567 567 661 792 967 967 910 792 669
20% 538 493 567 565 566 656 792 967 967 828 732 600
30% 497 461 539 557 558 652 792 967 967 738 682 557
40% 451 426 498 540 553 646 792 967 933 664 607 521
50% 412 407 444 475 530 633 792 954 874 592 514 449
60% 354 392 416 444 496 621 790 861 761 521 455 402
70% 330 354 390 424 457 593 735 755 677 427 381 376
80% 296 307 349 365 415 542 630 661 549 380 357 332
90% 225 248 240 298 384 429 480 485 432 328 282 244

Full Simulation Period
b 407 394 439 461 490 589 713 821 765 591 524 455

Wet (32%) 454 435 514 518 515 632 785 951 941 800 712 576
Above Normal (16%) 377 380 429 513 531 640 787 946 887 621 552 477
Below Normal (13%) 446 431 467 484 533 619 757 843 780 527 472 453

Dry (24%) 394 383 408 423 479 579 691 760 658 495 443 419
Critical (15%) 324 305 315 320 366 432 475 486 415 327 267 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 689 567 567 567 567 661 792 967 967 906 792 750
20% 582 561 567 567 567 657 792 967 967 817 684 625
30% 552 528 566 563 559 653 792 967 965 728 638 608
40% 469 499 525 556 555 646 792 967 908 641 569 522
50% 400 430 500 523 537 633 792 959 807 546 468 433
60% 351 391 456 470 498 621 790 858 745 504 442 408
70% 336 356 405 430 457 601 733 761 630 433 387 366
80% 291 333 352 388 437 563 634 654 544 371 325 318
90% 253 259 266 311 392 455 489 471 426 309 244 233

Full Simulation Period
b 431 424 457 475 494 592 715 823 757 579 503 471

Wet (32%) 483 470 522 524 515 632 785 951 937 793 688 646
Above Normal (16%) 390 412 467 537 538 640 787 946 857 591 522 485
Below Normal (13%) 506 489 502 514 541 626 761 847 739 475 408 387

Dry (24%) 405 399 423 437 486 585 698 769 664 486 432 408
Critical (15%) 339 317 323 325 369 436 469 482 430 352 288 258

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 97 36 0 0 0 0 0 0 0 -4 0 81
20% 45 68 0 2 1 1 0 0 0 -11 -48 25
30% 55 67 27 6 1 2 0 0 -2 -10 -44 51
40% 18 73 26 15 2 0 0 0 -25 -23 -37 1
50% -12 23 56 48 7 0 0 5 -67 -45 -46 -17

60% -2 -1 40 26 2 0 0 -3 -16 -17 -13 6
70% 6 1 14 6 0 8 -2 6 -47 7 6 -9

80% -4 27 3 22 22 21 4 -7 -5 -9 -32 -15

90% 27 11 26 13 8 26 10 -14 -6 -19 -39 -11

Full Simulation Period
b 24 29 18 14 4 3 1 2 -8 -13 -21 16

Wet (32%) 29 35 8 6 0 0 0 0 -4 -7 -25 70
Above Normal (16%) 13 33 38 24 7 0 0 -1 -30 -31 -30 8
Below Normal (13%) 59 58 35 30 8 7 4 4 -41 -52 -64 -66

Dry (24%) 12 16 15 14 7 6 7 9 5 -9 -11 -11

Critical (15%) 14 11 9 5 3 3 -6 -4 16 25 21 28

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

Table C-4-1. Folsom Lake, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 592 531 567 567 567 661 792 967 967 910 792 669
20% 538 493 567 565 566 656 792 967 967 828 732 600
30% 497 461 539 557 558 652 792 967 967 738 682 557
40% 451 426 498 540 553 646 792 967 933 664 607 521
50% 412 407 444 475 530 633 792 954 874 592 514 449
60% 354 392 416 444 496 621 790 861 761 521 455 402
70% 330 354 390 424 457 593 735 755 677 427 381 376
80% 296 307 349 365 415 542 630 661 549 380 357 332
90% 225 248 240 298 384 429 480 485 432 328 282 244

Full Simulation Period
b 407 394 439 461 490 589 713 821 765 591 524 455

Wet (32%) 454 435 514 518 515 632 785 951 941 800 712 576
Above Normal (16%) 377 380 429 513 531 640 787 946 887 621 552 477
Below Normal (13%) 446 431 467 484 533 619 757 843 780 527 472 453

Dry (24%) 394 383 408 423 479 579 691 760 658 495 443 419
Critical (15%) 324 305 315 320 366 432 475 486 415 327 267 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 688 567 567 567 567 661 792 967 967 921 792 751
20% 592 563 567 567 567 656 792 967 967 814 709 648
30% 548 537 564 564 560 652 792 967 958 726 647 605
40% 483 495 523 556 556 646 792 967 899 636 567 522
50% 396 432 502 520 545 633 792 957 793 546 465 429
60% 348 387 450 469 499 621 790 859 749 485 434 397
70% 329 358 405 431 457 603 734 758 655 431 381 366
80% 304 329 342 389 438 563 649 656 547 392 346 331
90% 259 260 251 297 384 446 484 479 428 312 285 290

Full Simulation Period
b 432 424 456 474 493 591 714 822 755 580 508 473

Wet (32%) 486 473 525 524 515 632 785 951 929 790 690 645
Above Normal (16%) 388 404 454 537 539 640 787 946 851 580 516 479
Below Normal (13%) 513 496 505 514 542 627 764 844 766 506 436 407

Dry (24%) 405 398 420 434 482 580 692 761 654 491 436 411
Critical (15%) 331 314 322 325 370 436 474 485 431 343 291 257

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 96 36 0 0 0 0 0 0 0 12 0 82
20% 54 70 0 2 1 0 0 0 0 -14 -23 48
30% 51 75 25 7 2 0 0 0 -9 -12 -35 48
40% 32 69 25 16 3 0 0 0 -34 -28 -40 1
50% -16 25 58 45 16 0 0 3 -81 -45 -49 -20

60% -6 -5 35 25 3 0 0 -2 -12 -36 -22 -6

70% -1 4 14 7 0 9 -1 3 -22 5 1 -10

80% 8 22 -8 24 23 21 19 -5 -2 12 -10 -1

90% 33 12 11 -1 0 17 5 -6 -4 -15 2 45

Full Simulation Period
b 25 29 17 13 4 2 1 0 -10 -11 -16 18

Wet (32%) 33 38 11 6 0 0 0 0 -12 -10 -22 69
Above Normal (16%) 11 24 25 25 8 0 0 0 -36 -41 -36 2
Below Normal (13%) 67 64 38 30 9 8 6 1 -14 -21 -36 -45

Dry (24%) 11 15 12 11 3 1 1 1 -4 -4 -7 -8

Critical (15%) 7 8 8 5 3 3 -1 -1 16 16 25 27

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-4-2. Folsom Lake, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 592 531 567 567 567 661 792 967 967 910 792 669
20% 538 493 567 565 566 656 792 967 967 828 732 600
30% 497 461 539 557 558 652 792 967 967 738 682 557
40% 451 426 498 540 553 646 792 967 933 664 607 521
50% 412 407 444 475 530 633 792 954 874 592 514 449
60% 354 392 416 444 496 621 790 861 761 521 455 402
70% 330 354 390 424 457 593 735 755 677 427 381 376
80% 296 307 349 365 415 542 630 661 549 380 357 332
90% 225 248 240 298 384 429 480 485 432 328 282 244

Full Simulation Period
b 407 394 439 461 490 589 713 821 765 591 524 455

Wet (32%) 454 435 514 518 515 632 785 951 941 800 712 576
Above Normal (16%) 377 380 429 513 531 640 787 946 887 621 552 477
Below Normal (13%) 446 431 467 484 533 619 757 843 780 527 472 453

Dry (24%) 394 383 408 423 479 579 691 760 658 495 443 419
Critical (15%) 324 305 315 320 366 432 475 486 415 327 267 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 592 533 567 567 567 661 792 967 967 869 792 665
20% 538 489 567 565 566 656 792 967 967 818 733 604
30% 503 463 537 557 558 652 792 967 967 738 664 559
40% 455 429 503 541 553 646 792 967 933 665 608 521
50% 412 409 444 479 530 633 792 965 874 595 514 449
60% 353 392 417 448 496 621 790 861 773 524 460 401
70% 329 353 400 422 450 593 736 756 682 432 386 364
80% 294 314 350 370 412 542 626 665 552 383 349 333
90% 227 249 239 299 381 432 484 498 430 331 285 248

Full Simulation Period
b 407 394 439 461 490 590 715 825 766 587 520 453

Wet (32%) 454 435 515 518 515 632 785 952 941 794 710 577
Above Normal (16%) 375 379 428 513 532 640 787 946 888 622 554 478
Below Normal (13%) 440 425 461 483 534 620 758 845 783 523 469 450

Dry (24%) 397 386 411 426 479 579 691 766 664 489 435 410
Critical (15%) 325 304 314 320 367 433 483 499 411 324 257 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 3 0 0 0 0 0 0 0 -40 0 -5

20% 0 -4 0 0 0 0 0 0 0 -10 2 4
30% 6 2 -2 0 0 0 0 0 0 0 -17 2
40% 4 3 4 0 0 0 0 0 0 1 1 1
50% 0 2 0 4 0 0 0 11 0 4 0 0

60% 0 0 1 5 0 0 0 0 12 3 5 -2

70% -1 -2 10 -3 -8 0 1 1 5 6 5 -11

80% -1 7 0 4 -3 0 -4 4 3 2 -8 0
90% 2 0 -1 0 -3 3 5 13 -1 3 3 3

Full Simulation Period
b

0 0 0 0 0 0 1 4 1 -4 -4 -2

Wet (32%) 0 0 0 0 0 0 0 1 0 -6 -2 1
Above Normal (16%) -2 -1 -1 1 1 0 0 0 1 1 2 1
Below Normal (13%) -6 -7 -6 -2 0 0 0 2 3 -4 -3 -3

Dry (24%) 3 3 3 2 0 0 0 6 6 -5 -8 -9

Critical (15%) 1 -1 0 0 0 0 8 13 -4 -3 -10 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Table C-4-3. Folsom Lake, End of Month Storage 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 689 567 567 567 567 661 792 967 967 906 792 750
20% 582 561 567 567 567 657 792 967 967 817 684 625
30% 552 528 566 563 559 653 792 967 965 728 638 608
40% 469 499 525 556 555 646 792 967 908 641 569 522
50% 400 430 500 523 537 633 792 959 807 546 468 433
60% 351 391 456 470 498 621 790 858 745 504 442 408
70% 336 356 405 430 457 601 733 761 630 433 387 366
80% 291 333 352 388 437 563 634 654 544 371 325 318
90% 253 259 266 311 392 455 489 471 426 309 244 233

Full Simulation Period
b 431 424 457 475 494 592 715 823 757 579 503 471

Wet (32%) 483 470 522 524 515 632 785 951 937 793 688 646
Above Normal (16%) 390 412 467 537 538 640 787 946 857 591 522 485
Below Normal (13%) 506 489 502 514 541 626 761 847 739 475 408 387

Dry (24%) 405 399 423 437 486 585 698 769 664 486 432 408
Critical (15%) 339 317 323 325 369 436 469 482 430 352 288 258

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 592 531 567 567 567 661 792 967 967 910 792 669
20% 538 493 567 565 566 656 792 967 967 828 732 600
30% 497 461 539 557 558 652 792 967 967 738 682 557
40% 451 426 498 540 553 646 792 967 933 664 607 521
50% 412 407 444 475 530 633 792 954 874 592 514 449
60% 354 392 416 444 496 621 790 861 761 521 455 402
70% 330 354 390 424 457 593 735 755 677 427 381 376
80% 296 307 349 365 415 542 630 661 549 380 357 332
90% 225 248 240 298 384 429 480 485 432 328 282 244

Full Simulation Period
b 407 394 439 461 490 589 713 821 765 591 524 455

Wet (32%) 454 435 514 518 515 632 785 951 941 800 712 576
Above Normal (16%) 377 380 429 513 531 640 787 946 887 621 552 477
Below Normal (13%) 446 431 467 484 533 619 757 843 780 527 472 453

Dry (24%) 394 383 408 423 479 579 691 760 658 495 443 419
Critical (15%) 324 305 315 320 366 432 475 486 415 327 267 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -97 -36 0 0 0 0 0 0 0 4 0 -81

20% -45 -68 0 -2 -1 -1 0 0 0 11 48 -25

30% -55 -67 -27 -6 -1 -2 0 0 2 10 44 -51

40% -18 -73 -26 -15 -2 0 0 0 25 23 37 -1

50% 12 -23 -56 -48 -7 0 0 -5 67 45 46 17
60% 2 1 -40 -26 -2 0 0 3 16 17 13 -6

70% -6 -1 -14 -6 0 -8 2 -6 47 -7 -6 9
80% 4 -27 -3 -22 -22 -21 -4 7 5 9 32 15
90% -27 -11 -26 -13 -8 -26 -10 14 6 19 39 11

Full Simulation Period
b

-24 -29 -18 -14 -4 -3 -1 -2 8 13 21 -16

Wet (32%) -29 -35 -8 -6 0 0 0 0 4 7 25 -70

Above Normal (16%) -13 -33 -38 -24 -7 0 0 1 30 31 30 -8

Below Normal (13%) -59 -58 -35 -30 -8 -7 -4 -4 41 52 64 66
Dry (24%) -12 -16 -15 -14 -7 -6 -7 -9 -5 9 11 11

Critical (15%) -14 -11 -9 -5 -3 -3 6 4 -16 -25 -21 -28

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Table C-4-4. Folsom Lake, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 689 567 567 567 567 661 792 967 967 906 792 750
20% 582 561 567 567 567 657 792 967 967 817 684 625
30% 552 528 566 563 559 653 792 967 965 728 638 608
40% 469 499 525 556 555 646 792 967 908 641 569 522
50% 400 430 500 523 537 633 792 959 807 546 468 433
60% 351 391 456 470 498 621 790 858 745 504 442 408
70% 336 356 405 430 457 601 733 761 630 433 387 366
80% 291 333 352 388 437 563 634 654 544 371 325 318
90% 253 259 266 311 392 455 489 471 426 309 244 233

Full Simulation Period
b 431 424 457 475 494 592 715 823 757 579 503 471

Wet (32%) 483 470 522 524 515 632 785 951 937 793 688 646
Above Normal (16%) 390 412 467 537 538 640 787 946 857 591 522 485
Below Normal (13%) 506 489 502 514 541 626 761 847 739 475 408 387

Dry (24%) 405 399 423 437 486 585 698 769 664 486 432 408
Critical (15%) 339 317 323 325 369 436 469 482 430 352 288 258

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 688 567 567 567 567 661 792 967 967 921 792 751
20% 592 563 567 567 567 656 792 967 967 814 709 648
30% 548 537 564 564 560 652 792 967 958 726 647 605
40% 483 495 523 556 556 646 792 967 899 636 567 522
50% 396 432 502 520 545 633 792 957 793 546 465 429
60% 348 387 450 469 499 621 790 859 749 485 434 397
70% 329 358 405 431 457 603 734 758 655 431 381 366
80% 304 329 342 389 438 563 649 656 547 392 346 331
90% 259 260 251 297 384 446 484 479 428 312 285 290

Full Simulation Period
b 432 424 456 474 493 591 714 822 755 580 508 473

Wet (32%) 486 473 525 524 515 632 785 951 929 790 690 645
Above Normal (16%) 388 404 454 537 539 640 787 946 851 580 516 479
Below Normal (13%) 513 496 505 514 542 627 764 844 766 506 436 407

Dry (24%) 405 398 420 434 482 580 692 761 654 491 436 411
Critical (15%) 331 314 322 325 370 436 474 485 431 343 291 257

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 0 0 0 0 0 0 0 0 15 0 1
20% 10 3 0 0 0 -1 0 0 0 -3 24 23
30% -4 9 -2 1 1 -1 0 0 -7 -2 9 -3

40% 13 -4 -1 1 1 0 0 0 -10 -5 -3 0
50% -3 3 2 -3 9 0 0 -2 -14 0 -3 -3

60% -4 -4 -5 -1 1 0 0 1 4 -19 -9 -11

70% -7 2 0 1 0 1 0 -3 25 -2 -6 0

80% 13 -4 -10 1 1 0 15 2 3 21 22 14
90% 6 1 -15 -14 -8 -9 -5 8 2 4 41 56

Full Simulation Period
b 0 0 -2 -1 -1 -1 0 -2 -2 2 5 2

Wet (32%) 3 4 3 0 0 0 0 0 -8 -3 2 -1

Above Normal (16%) -3 -9 -13 1 1 0 0 0 -6 -10 -7 -6

Below Normal (13%) 8 6 3 0 1 1 3 -3 27 31 28 21
Dry (24%) -1 -1 -3 -3 -4 -4 -6 -7 -9 5 4 3

Critical (15%) -7 -3 -1 0 1 0 5 3 1 -9 4 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-4-5. Folsom Lake, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-184 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 689 567 567 567 567 661 792 967 967 906 792 750
20% 582 561 567 567 567 657 792 967 967 817 684 625
30% 552 528 566 563 559 653 792 967 965 728 638 608
40% 469 499 525 556 555 646 792 967 908 641 569 522
50% 400 430 500 523 537 633 792 959 807 546 468 433
60% 351 391 456 470 498 621 790 858 745 504 442 408
70% 336 356 405 430 457 601 733 761 630 433 387 366
80% 291 333 352 388 437 563 634 654 544 371 325 318
90% 253 259 266 311 392 455 489 471 426 309 244 233

Full Simulation Period
b 431 424 457 475 494 592 715 823 757 579 503 471

Wet (32%) 483 470 522 524 515 632 785 951 937 793 688 646
Above Normal (16%) 390 412 467 537 538 640 787 946 857 591 522 485
Below Normal (13%) 506 489 502 514 541 626 761 847 739 475 408 387

Dry (24%) 405 399 423 437 486 585 698 769 664 486 432 408
Critical (15%) 339 317 323 325 369 436 469 482 430 352 288 258

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 592 533 567 567 567 661 792 967 967 869 792 665
20% 538 489 567 565 566 656 792 967 967 818 733 604
30% 503 463 537 557 558 652 792 967 967 738 664 559
40% 455 429 503 541 553 646 792 967 933 665 608 521
50% 412 409 444 479 530 633 792 965 874 595 514 449
60% 353 392 417 448 496 621 790 861 773 524 460 401
70% 329 353 400 422 450 593 736 756 682 432 386 364
80% 294 314 350 370 412 542 626 665 552 383 349 333
90% 227 249 239 299 381 432 484 498 430 331 285 248

Full Simulation Period
b 407 394 439 461 490 590 715 825 766 587 520 453

Wet (32%) 454 435 515 518 515 632 785 952 941 794 710 577
Above Normal (16%) 375 379 428 513 532 640 787 946 888 622 554 478
Below Normal (13%) 440 425 461 483 534 620 758 845 783 523 469 450

Dry (24%) 397 386 411 426 479 579 691 766 664 489 435 410
Critical (15%) 325 304 314 320 367 433 483 499 411 324 257 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -97 -34 0 0 0 0 0 0 0 -37 0 -85

20% -44 -72 0 -2 -1 -1 0 0 0 1 49 -21

30% -49 -65 -29 -6 -1 -2 0 0 2 10 26 -49

40% -15 -70 -22 -15 -2 0 0 0 25 24 38 0

50% 13 -21 -56 -44 -7 0 0 5 67 49 46 16
60% 2 1 -39 -21 -2 0 0 3 27 20 18 -7

70% -7 -3 -4 -8 -8 -8 3 -5 52 -1 -1 -2

80% 3 -19 -3 -18 -25 -21 -8 11 8 11 24 15
90% -26 -10 -27 -13 -12 -23 -5 27 4 22 41 14

Full Simulation Period
b

-25 -30 -18 -13 -4 -3 0 2 9 9 16 -18

Wet (32%) -29 -35 -8 -6 0 0 0 0 4 1 23 -69

Above Normal (16%) -16 -34 -39 -24 -6 0 0 1 30 32 32 -7

Below Normal (13%) -66 -65 -41 -31 -7 -7 -3 -2 44 49 60 63
Dry (24%) -9 -13 -12 -12 -7 -5 -7 -3 0 4 3 2

Critical (15%) -14 -12 -9 -5 -2 -3 14 17 -19 -28 -31 -27

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-4-6. Folsom Lake, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-185 July 2015



C.5. San Luis Storage  1 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-186 July 2015



Figure C-5-1-1. San Luis Reservoir (SWP and CVP), End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

500

1,000

1,500

2,000

2,500

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

En
d 

of
  M

ay
 S

to
ra

ge
 (T

AF
)

Appendix 5A: CalSim II and DSM2 Modeling
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Figure C-5-1-2. San Luis Reservoir (SWP and CVP), End of August Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-5-1-3. San Luis Reservoir (SWP and CVP), End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

500

1,000

1,500

2,000

2,500

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

En
d 

of
  S

ep
te

m
be

r S
to

ra
ge

 (T
AF

)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-189 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 868 1,032 1,320 1,726 2,029 2,039 1,835 1,463 1,167 970 831 774
20% 728 849 1,157 1,388 1,643 1,898 1,742 1,358 1,024 868 667 720
30% 563 739 1,076 1,328 1,582 1,801 1,620 1,300 915 780 568 623
40% 503 663 979 1,269 1,504 1,716 1,542 1,190 804 670 509 557
50% 471 580 817 1,140 1,410 1,622 1,457 1,106 714 561 436 491
60% 418 484 742 1,016 1,267 1,507 1,358 991 665 489 386 424
70% 334 422 698 969 1,154 1,314 1,218 943 606 435 299 362
80% 276 356 603 808 1,046 1,267 1,119 845 498 354 240 261
90% 206 298 463 751 941 1,087 1,021 724 378 303 186 190

Full Simulation Period
b 510 628 890 1,171 1,391 1,575 1,431 1,128 793 642 491 521

Wet (32%) 555 681 931 1,236 1,526 1,788 1,598 1,251 946 741 628 679
Above Normal (16%) 490 649 957 1,223 1,441 1,661 1,444 1,048 666 466 433 513
Below Normal (13%) 525 624 907 1,141 1,314 1,473 1,312 967 555 500 426 467

Dry (24%) 476 590 867 1,150 1,339 1,494 1,413 1,167 840 763 476 469
Critical (15%) 478 556 752 1,040 1,204 1,252 1,192 1,028 739 544 343 323

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,176 1,436 1,728 2,026 2,039 2,039 2,039 1,981 1,738 1,367 1,100 1,166
20% 994 1,178 1,546 1,886 2,039 2,039 2,039 1,924 1,557 1,212 929 957
30% 864 1,071 1,412 1,838 2,036 2,039 2,039 1,804 1,476 1,128 774 801
40% 811 1,013 1,271 1,685 1,993 2,039 2,039 1,756 1,352 1,025 684 742
50% 715 889 1,152 1,616 1,938 2,039 2,023 1,721 1,302 942 637 670
60% 588 750 1,063 1,519 1,877 2,039 1,951 1,677 1,249 901 590 567
70% 461 659 971 1,467 1,805 1,972 1,880 1,596 1,209 852 554 473
80% 356 556 861 1,310 1,671 1,867 1,828 1,553 1,164 815 519 412
90% 268 363 660 1,175 1,508 1,718 1,741 1,433 1,066 751 435 321

Full Simulation Period
b 711 895 1,180 1,585 1,831 1,941 1,910 1,697 1,338 1,000 705 687

Wet (32%) 790 1,017 1,365 1,748 1,965 2,033 2,031 1,852 1,487 1,167 889 925
Above Normal (16%) 658 883 1,213 1,671 1,913 2,001 1,995 1,717 1,263 861 612 631
Below Normal (13%) 854 1,064 1,334 1,742 1,908 1,980 1,908 1,628 1,251 964 635 591

Dry (24%) 617 764 998 1,427 1,728 1,925 1,870 1,665 1,341 1,007 660 596
Critical (15%) 622 709 910 1,257 1,556 1,664 1,623 1,451 1,168 808 545 472

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 308 404 408 300 10 0 204 519 571 397 269 392
20% 265 329 389 498 396 141 297 567 533 345 262 237
30% 301 332 335 510 454 238 419 505 561 348 206 178
40% 308 350 292 416 489 323 497 565 548 355 175 186
50% 244 310 334 476 528 417 566 616 589 382 201 179
60% 170 266 321 503 610 532 593 686 584 413 204 143
70% 127 237 273 497 651 658 663 653 603 418 255 111
80% 80 200 257 502 625 600 709 709 666 461 279 151
90% 62 65 196 424 567 632 720 709 688 449 249 131

Full Simulation Period
b 200 267 290 414 440 365 479 569 545 358 214 166

Wet (32%) 234 336 433 513 439 245 433 601 541 426 261 245
Above Normal (16%) 168 234 257 448 471 341 551 669 598 395 179 117
Below Normal (13%) 329 439 427 601 594 507 596 660 696 465 209 124

Dry (24%) 141 174 130 277 390 431 457 498 501 244 185 127
Critical (15%) 144 153 158 217 352 412 431 423 429 263 202 149

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

Table C-5-1-1. San Luis Reservoir (SWP and CVP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-190 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 868 1,032 1,320 1,726 2,029 2,039 1,835 1,463 1,167 970 831 774
20% 728 849 1,157 1,388 1,643 1,898 1,742 1,358 1,024 868 667 720
30% 563 739 1,076 1,328 1,582 1,801 1,620 1,300 915 780 568 623
40% 503 663 979 1,269 1,504 1,716 1,542 1,190 804 670 509 557
50% 471 580 817 1,140 1,410 1,622 1,457 1,106 714 561 436 491
60% 418 484 742 1,016 1,267 1,507 1,358 991 665 489 386 424
70% 334 422 698 969 1,154 1,314 1,218 943 606 435 299 362
80% 276 356 603 808 1,046 1,267 1,119 845 498 354 240 261
90% 206 298 463 751 941 1,087 1,021 724 378 303 186 190

Full Simulation Period
b 510 628 890 1,171 1,391 1,575 1,431 1,128 793 642 491 521

Wet (32%) 555 681 931 1,236 1,526 1,788 1,598 1,251 946 741 628 679
Above Normal (16%) 490 649 957 1,223 1,441 1,661 1,444 1,048 666 466 433 513
Below Normal (13%) 525 624 907 1,141 1,314 1,473 1,312 967 555 500 426 467

Dry (24%) 476 590 867 1,150 1,339 1,494 1,413 1,167 840 763 476 469
Critical (15%) 478 556 752 1,040 1,204 1,252 1,192 1,028 739 544 343 323

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,237 1,441 1,675 1,889 2,039 2,039 2,039 2,011 1,684 1,427 1,132 1,151
20% 985 1,234 1,446 1,710 1,955 2,039 2,036 1,891 1,541 1,256 978 967
30% 901 1,067 1,324 1,581 1,824 2,033 2,004 1,800 1,402 1,133 875 832
40% 801 981 1,253 1,488 1,697 1,903 1,961 1,742 1,331 986 720 785
50% 722 869 1,124 1,383 1,609 1,815 1,770 1,560 1,165 920 676 689
60% 537 765 1,025 1,313 1,501 1,702 1,670 1,411 1,040 806 590 527
70% 377 666 925 1,209 1,436 1,599 1,545 1,295 959 706 473 444
80% 317 491 775 1,066 1,277 1,409 1,397 1,168 837 591 391 347
90% 232 359 605 872 1,003 1,167 1,194 964 614 465 283 227

Full Simulation Period
b 702 890 1,130 1,381 1,573 1,708 1,695 1,517 1,190 929 690 679

Wet (32%) 810 1,033 1,276 1,555 1,810 1,957 1,975 1,851 1,540 1,228 961 980
Above Normal (16%) 619 844 1,109 1,342 1,571 1,756 1,763 1,575 1,155 830 674 703
Below Normal (13%) 834 1,043 1,305 1,489 1,623 1,736 1,651 1,338 899 737 585 561

Dry (24%) 634 804 1,052 1,302 1,455 1,608 1,593 1,413 1,128 926 590 535
Critical (15%) 548 632 804 1,076 1,216 1,256 1,227 1,069 838 572 380 351

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 369 409 355 163 10 0 204 548 517 457 301 377
20% 257 384 289 323 312 141 294 534 518 388 311 246
30% 338 328 248 253 243 233 383 500 487 353 307 209
40% 297 318 274 219 193 187 419 552 527 316 210 229
50% 251 289 307 243 200 193 313 454 452 360 240 198
60% 119 281 284 297 234 195 312 420 375 317 204 102
70% 43 244 227 240 282 286 328 352 354 271 173 81
80% 41 135 172 258 231 142 278 323 339 237 151 86
90% 26 61 142 121 63 80 172 239 236 162 97 37

Full Simulation Period
b 192 262 240 210 182 133 265 389 397 288 199 158

Wet (32%) 255 351 345 320 284 170 377 599 593 487 334 300
Above Normal (16%) 130 194 153 119 129 95 319 526 489 363 241 190
Below Normal (13%) 309 419 399 348 309 263 339 371 344 237 160 94

Dry (24%) 158 214 185 152 117 114 180 246 288 163 114 66
Critical (15%) 70 76 53 37 12 4 35 40 99 28 38 28

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-5-1-2. San Luis Reservoir (SWP and CVP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-191 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 868 1,032 1,320 1,726 2,029 2,039 1,835 1,463 1,167 970 831 774
20% 728 849 1,157 1,388 1,643 1,898 1,742 1,358 1,024 868 667 720
30% 563 739 1,076 1,328 1,582 1,801 1,620 1,300 915 780 568 623
40% 503 663 979 1,269 1,504 1,716 1,542 1,190 804 670 509 557
50% 471 580 817 1,140 1,410 1,622 1,457 1,106 714 561 436 491
60% 418 484 742 1,016 1,267 1,507 1,358 991 665 489 386 424
70% 334 422 698 969 1,154 1,314 1,218 943 606 435 299 362
80% 276 356 603 808 1,046 1,267 1,119 845 498 354 240 261
90% 206 298 463 751 941 1,087 1,021 724 378 303 186 190

Full Simulation Period
b 510 628 890 1,171 1,391 1,575 1,431 1,128 793 642 491 521

Wet (32%) 555 681 931 1,236 1,526 1,788 1,598 1,251 946 741 628 679
Above Normal (16%) 490 649 957 1,223 1,441 1,661 1,444 1,048 666 466 433 513
Below Normal (13%) 525 624 907 1,141 1,314 1,473 1,312 967 555 500 426 467

Dry (24%) 476 590 867 1,150 1,339 1,494 1,413 1,167 840 763 476 469
Critical (15%) 478 556 752 1,040 1,204 1,252 1,192 1,028 739 544 343 323

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 835 982 1,306 1,593 2,000 2,039 1,821 1,448 1,216 972 808 855
20% 709 874 1,139 1,403 1,658 1,921 1,727 1,329 1,009 879 731 723
30% 610 740 1,046 1,334 1,596 1,824 1,609 1,236 875 755 588 663
40% 540 656 993 1,238 1,494 1,723 1,509 1,120 718 613 485 545
50% 487 589 880 1,137 1,399 1,614 1,416 1,048 689 544 422 507
60% 417 510 743 1,044 1,285 1,490 1,300 953 622 454 371 437
70% 314 423 705 975 1,175 1,382 1,203 880 523 400 293 341
80% 266 348 592 833 1,062 1,275 1,114 753 445 311 217 241
90% 192 260 455 759 932 1,045 926 684 356 269 153 138

Full Simulation Period
b 508 620 886 1,167 1,390 1,575 1,404 1,069 745 611 483 516

Wet (32%) 576 706 958 1,251 1,539 1,804 1,624 1,279 984 787 680 726
Above Normal (16%) 488 622 932 1,213 1,440 1,660 1,447 1,046 672 477 442 520
Below Normal (13%) 541 628 923 1,157 1,335 1,496 1,305 928 524 476 414 463

Dry (24%) 464 572 856 1,139 1,327 1,481 1,324 1,002 691 655 412 418
Critical (15%) 429 505 698 994 1,166 1,216 1,103 875 600 428 284 270

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -33 -50 -14 -133 -28 0 -14 -15 49 2 -23 80
20% -19 25 -18 15 15 23 -15 -28 -15 11 64 3
30% 47 1 -30 6 14 24 -11 -64 -39 -25 20 40
40% 37 -6 13 -31 -10 7 -33 -70 -86 -57 -24 -11

50% 16 9 63 -2 -10 -8 -41 -58 -25 -17 -14 16
60% -1 26 1 28 18 -16 -58 -38 -43 -35 -15 13
70% -20 1 6 6 21 69 -15 -63 -83 -35 -6 -22

80% -10 -8 -12 25 16 8 -5 -92 -53 -43 -23 -20

90% -15 -38 -8 8 -9 -42 -95 -40 -22 -34 -33 -51

Full Simulation Period
b

-2 -8 -4 -4 -2 0 -27 -59 -48 -30 -8 -5

Wet (32%) 20 25 27 15 13 16 26 28 38 46 52 47
Above Normal (16%) -2 -27 -24 -10 -2 -1 3 -2 6 10 8 7
Below Normal (13%) 16 4 16 17 21 23 -7 -39 -31 -24 -12 -4

Dry (24%) -12 -18 -11 -11 -12 -13 -89 -165 -149 -107 -64 -51

Critical (15%) -50 -51 -53 -46 -38 -36 -89 -154 -140 -116 -59 -53

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-5-1-3. San Luis Reservoir (SWP and CVP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,176 1,436 1,728 2,026 2,039 2,039 2,039 1,981 1,738 1,367 1,100 1,166
20% 994 1,178 1,546 1,886 2,039 2,039 2,039 1,924 1,557 1,212 929 957
30% 864 1,071 1,412 1,838 2,036 2,039 2,039 1,804 1,476 1,128 774 801
40% 811 1,013 1,271 1,685 1,993 2,039 2,039 1,756 1,352 1,025 684 742
50% 715 889 1,152 1,616 1,938 2,039 2,023 1,721 1,302 942 637 670
60% 588 750 1,063 1,519 1,877 2,039 1,951 1,677 1,249 901 590 567
70% 461 659 971 1,467 1,805 1,972 1,880 1,596 1,209 852 554 473
80% 356 556 861 1,310 1,671 1,867 1,828 1,553 1,164 815 519 412
90% 268 363 660 1,175 1,508 1,718 1,741 1,433 1,066 751 435 321

Full Simulation Period
b 711 895 1,180 1,585 1,831 1,941 1,910 1,697 1,338 1,000 705 687

Wet (32%) 790 1,017 1,365 1,748 1,965 2,033 2,031 1,852 1,487 1,167 889 925
Above Normal (16%) 658 883 1,213 1,671 1,913 2,001 1,995 1,717 1,263 861 612 631
Below Normal (13%) 854 1,064 1,334 1,742 1,908 1,980 1,908 1,628 1,251 964 635 591

Dry (24%) 617 764 998 1,427 1,728 1,925 1,870 1,665 1,341 1,007 660 596
Critical (15%) 622 709 910 1,257 1,556 1,664 1,623 1,451 1,168 808 545 472

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 868 1,032 1,320 1,726 2,029 2,039 1,835 1,463 1,167 970 831 774
20% 728 849 1,157 1,388 1,643 1,898 1,742 1,358 1,024 868 667 720
30% 563 739 1,076 1,328 1,582 1,801 1,620 1,300 915 780 568 623
40% 503 663 979 1,269 1,504 1,716 1,542 1,190 804 670 509 557
50% 471 580 817 1,140 1,410 1,622 1,457 1,106 714 561 436 491
60% 418 484 742 1,016 1,267 1,507 1,358 991 665 489 386 424
70% 334 422 698 969 1,154 1,314 1,218 943 606 435 299 362
80% 276 356 603 808 1,046 1,267 1,119 845 498 354 240 261
90% 206 298 463 751 941 1,087 1,021 724 378 303 186 190

Full Simulation Period
b 510 628 890 1,171 1,391 1,575 1,431 1,128 793 642 491 521

Wet (32%) 555 681 931 1,236 1,526 1,788 1,598 1,251 946 741 628 679
Above Normal (16%) 490 649 957 1,223 1,441 1,661 1,444 1,048 666 466 433 513
Below Normal (13%) 525 624 907 1,141 1,314 1,473 1,312 967 555 500 426 467

Dry (24%) 476 590 867 1,150 1,339 1,494 1,413 1,167 840 763 476 469
Critical (15%) 478 556 752 1,040 1,204 1,252 1,192 1,028 739 544 343 323

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -308 -404 -408 -300 -10 0 -204 -519 -571 -397 -269 -392

20% -265 -329 -389 -498 -396 -141 -297 -567 -533 -345 -262 -237

30% -301 -332 -335 -510 -454 -238 -419 -505 -561 -348 -206 -178

40% -308 -350 -292 -416 -489 -323 -497 -565 -548 -355 -175 -186

50% -244 -310 -334 -476 -528 -417 -566 -616 -589 -382 -201 -179

60% -170 -266 -321 -503 -610 -532 -593 -686 -584 -413 -204 -143

70% -127 -237 -273 -497 -651 -658 -663 -653 -603 -418 -255 -111

80% -80 -200 -257 -502 -625 -600 -709 -709 -666 -461 -279 -151

90% -62 -65 -196 -424 -567 -632 -720 -709 -688 -449 -249 -131

Full Simulation Period
b

-200 -267 -290 -414 -440 -365 -479 -569 -545 -358 -214 -166

Wet (32%) -234 -336 -433 -513 -439 -245 -433 -601 -541 -426 -261 -245

Above Normal (16%) -168 -234 -257 -448 -471 -341 -551 -669 -598 -395 -179 -117

Below Normal (13%) -329 -439 -427 -601 -594 -507 -596 -660 -696 -465 -209 -124

Dry (24%) -141 -174 -130 -277 -390 -431 -457 -498 -501 -244 -185 -127

Critical (15%) -144 -153 -158 -217 -352 -412 -431 -423 -429 -263 -202 -149

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Table C-5-1-4. San Luis Reservoir (SWP and CVP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,176 1,436 1,728 2,026 2,039 2,039 2,039 1,981 1,738 1,367 1,100 1,166
20% 994 1,178 1,546 1,886 2,039 2,039 2,039 1,924 1,557 1,212 929 957
30% 864 1,071 1,412 1,838 2,036 2,039 2,039 1,804 1,476 1,128 774 801
40% 811 1,013 1,271 1,685 1,993 2,039 2,039 1,756 1,352 1,025 684 742
50% 715 889 1,152 1,616 1,938 2,039 2,023 1,721 1,302 942 637 670
60% 588 750 1,063 1,519 1,877 2,039 1,951 1,677 1,249 901 590 567
70% 461 659 971 1,467 1,805 1,972 1,880 1,596 1,209 852 554 473
80% 356 556 861 1,310 1,671 1,867 1,828 1,553 1,164 815 519 412
90% 268 363 660 1,175 1,508 1,718 1,741 1,433 1,066 751 435 321

Full Simulation Period
b 711 895 1,180 1,585 1,831 1,941 1,910 1,697 1,338 1,000 705 687

Wet (32%) 790 1,017 1,365 1,748 1,965 2,033 2,031 1,852 1,487 1,167 889 925
Above Normal (16%) 658 883 1,213 1,671 1,913 2,001 1,995 1,717 1,263 861 612 631
Below Normal (13%) 854 1,064 1,334 1,742 1,908 1,980 1,908 1,628 1,251 964 635 591

Dry (24%) 617 764 998 1,427 1,728 1,925 1,870 1,665 1,341 1,007 660 596
Critical (15%) 622 709 910 1,257 1,556 1,664 1,623 1,451 1,168 808 545 472

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,237 1,441 1,675 1,889 2,039 2,039 2,039 2,011 1,684 1,427 1,132 1,151
20% 985 1,234 1,446 1,710 1,955 2,039 2,036 1,891 1,541 1,256 978 967
30% 901 1,067 1,324 1,581 1,824 2,033 2,004 1,800 1,402 1,133 875 832
40% 801 981 1,253 1,488 1,697 1,903 1,961 1,742 1,331 986 720 785
50% 722 869 1,124 1,383 1,609 1,815 1,770 1,560 1,165 920 676 689
60% 537 765 1,025 1,313 1,501 1,702 1,670 1,411 1,040 806 590 527
70% 377 666 925 1,209 1,436 1,599 1,545 1,295 959 706 473 444
80% 317 491 775 1,066 1,277 1,409 1,397 1,168 837 591 391 347
90% 232 359 605 872 1,003 1,167 1,194 964 614 465 283 227

Full Simulation Period
b 702 890 1,130 1,381 1,573 1,708 1,695 1,517 1,190 929 690 679

Wet (32%) 810 1,033 1,276 1,555 1,810 1,957 1,975 1,851 1,540 1,228 961 980
Above Normal (16%) 619 844 1,109 1,342 1,571 1,756 1,763 1,575 1,155 830 674 703
Below Normal (13%) 834 1,043 1,305 1,489 1,623 1,736 1,651 1,338 899 737 585 561

Dry (24%) 634 804 1,052 1,302 1,455 1,608 1,593 1,413 1,128 926 590 535
Critical (15%) 548 632 804 1,076 1,216 1,256 1,227 1,069 838 572 380 351

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 5 -53 -137 0 0 0 29 -54 60 32 -15

20% -9 56 -100 -176 -84 0 -3 -33 -15 43 48 9
30% 37 -4 -88 -257 -212 -6 -35 -4 -74 5 102 31
40% -11 -32 -18 -197 -296 -136 -78 -14 -21 -39 36 43
50% 7 -20 -27 -232 -329 -224 -253 -162 -137 -22 39 19
60% -50 16 -38 -206 -376 -337 -281 -266 -209 -95 0 -40

70% -84 7 -46 -257 -369 -373 -335 -301 -250 -146 -82 -30

80% -39 -65 -85 -245 -394 -459 -431 -385 -327 -225 -128 -65

90% -36 -5 -55 -302 -504 -552 -548 -469 -452 -286 -152 -94

Full Simulation Period
b

-9 -6 -50 -204 -258 -233 -215 -180 -148 -70 -15 -8

Wet (32%) 21 16 -88 -193 -155 -76 -56 -2 53 61 72 55
Above Normal (16%) -38 -40 -104 -329 -342 -245 -233 -143 -108 -32 63 73
Below Normal (13%) -20 -20 -29 -253 -285 -244 -257 -290 -352 -227 -50 -30

Dry (24%) 17 40 55 -125 -273 -317 -277 -252 -214 -81 -70 -61

Critical (15%) -74 -77 -106 -180 -340 -408 -396 -383 -330 -235 -164 -121

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-5-1-5. San Luis Reservoir (SWP and CVP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,176 1,436 1,728 2,026 2,039 2,039 2,039 1,981 1,738 1,367 1,100 1,166
20% 994 1,178 1,546 1,886 2,039 2,039 2,039 1,924 1,557 1,212 929 957
30% 864 1,071 1,412 1,838 2,036 2,039 2,039 1,804 1,476 1,128 774 801
40% 811 1,013 1,271 1,685 1,993 2,039 2,039 1,756 1,352 1,025 684 742
50% 715 889 1,152 1,616 1,938 2,039 2,023 1,721 1,302 942 637 670
60% 588 750 1,063 1,519 1,877 2,039 1,951 1,677 1,249 901 590 567
70% 461 659 971 1,467 1,805 1,972 1,880 1,596 1,209 852 554 473
80% 356 556 861 1,310 1,671 1,867 1,828 1,553 1,164 815 519 412
90% 268 363 660 1,175 1,508 1,718 1,741 1,433 1,066 751 435 321

Full Simulation Period
b 711 895 1,180 1,585 1,831 1,941 1,910 1,697 1,338 1,000 705 687

Wet (32%) 790 1,017 1,365 1,748 1,965 2,033 2,031 1,852 1,487 1,167 889 925
Above Normal (16%) 658 883 1,213 1,671 1,913 2,001 1,995 1,717 1,263 861 612 631
Below Normal (13%) 854 1,064 1,334 1,742 1,908 1,980 1,908 1,628 1,251 964 635 591

Dry (24%) 617 764 998 1,427 1,728 1,925 1,870 1,665 1,341 1,007 660 596
Critical (15%) 622 709 910 1,257 1,556 1,664 1,623 1,451 1,168 808 545 472

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 835 982 1,306 1,593 2,000 2,039 1,821 1,448 1,216 972 808 855
20% 709 874 1,139 1,403 1,658 1,921 1,727 1,329 1,009 879 731 723
30% 610 740 1,046 1,334 1,596 1,824 1,609 1,236 875 755 588 663
40% 540 656 993 1,238 1,494 1,723 1,509 1,120 718 613 485 545
50% 487 589 880 1,137 1,399 1,614 1,416 1,048 689 544 422 507
60% 417 510 743 1,044 1,285 1,490 1,300 953 622 454 371 437
70% 314 423 705 975 1,175 1,382 1,203 880 523 400 293 341
80% 266 348 592 833 1,062 1,275 1,114 753 445 311 217 241
90% 192 260 455 759 932 1,045 926 684 356 269 153 138

Full Simulation Period
b 508 620 886 1,167 1,390 1,575 1,404 1,069 745 611 483 516

Wet (32%) 576 706 958 1,251 1,539 1,804 1,624 1,279 984 787 680 726
Above Normal (16%) 488 622 932 1,213 1,440 1,660 1,447 1,046 672 477 442 520
Below Normal (13%) 541 628 923 1,157 1,335 1,496 1,305 928 524 476 414 463

Dry (24%) 464 572 856 1,139 1,327 1,481 1,324 1,002 691 655 412 418
Critical (15%) 429 505 698 994 1,166 1,216 1,103 875 600 428 284 270

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -341 -454 -423 -434 -39 0 -218 -534 -522 -395 -292 -312

20% -285 -304 -407 -483 -381 -118 -312 -595 -548 -334 -199 -235

30% -254 -331 -366 -503 -440 -215 -430 -568 -601 -372 -186 -138

40% -271 -356 -278 -447 -499 -316 -530 -636 -634 -412 -199 -197

50% -229 -300 -272 -478 -539 -425 -607 -674 -613 -398 -214 -163

60% -170 -240 -320 -475 -592 -549 -651 -724 -627 -448 -219 -130

70% -147 -236 -266 -491 -631 -589 -677 -716 -686 -452 -261 -133

80% -90 -208 -269 -478 -609 -593 -714 -801 -719 -504 -302 -171

90% -76 -104 -204 -416 -576 -674 -815 -749 -710 -483 -282 -183

Full Simulation Period
b

-202 -275 -294 -418 -442 -366 -506 -628 -592 -388 -222 -171

Wet (32%) -214 -311 -407 -498 -426 -229 -408 -573 -503 -380 -210 -199

Above Normal (16%) -170 -261 -281 -458 -473 -342 -548 -671 -591 -385 -170 -111

Below Normal (13%) -313 -435 -411 -584 -572 -483 -603 -699 -727 -489 -221 -128

Dry (24%) -153 -192 -141 -289 -402 -444 -546 -663 -650 -352 -249 -178

Critical (15%) -193 -204 -212 -263 -390 -448 -520 -577 -569 -379 -261 -202

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-5-1-6. San Luis Reservoir (SWP and CVP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Figure C-5-2-1. San Luis Reservoir (CVP), End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-5-2-2. San Luis Reservoir (CVP), End of August Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-5-2-3. San Luis Reservoir (CVP), End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 408 488 706 888 972 972 921 814 690 505 457 436
20% 278 373 573 741 904 972 870 703 603 403 241 242
30% 233 367 553 684 798 930 830 630 464 303 178 180
40% 201 367 544 660 762 861 768 579 387 283 142 154
50% 183 350 512 622 728 808 707 546 365 231 120 135
60% 175 324 493 599 666 758 681 515 337 170 93 116
70% 160 283 454 575 610 704 626 479 286 135 76 107
80% 136 244 386 526 561 615 552 408 229 99 45 96
90% 109 172 300 428 515 545 487 335 161 45 45 78

Full Simulation Period
b 232 347 510 631 717 783 710 566 396 258 173 191

Wet (32%) 232 354 522 652 777 886 812 662 516 311 196 209
Above Normal (16%) 218 365 535 646 739 828 728 547 366 165 111 127
Below Normal (13%) 234 350 526 634 694 745 658 492 296 216 163 203

Dry (24%) 226 329 495 623 688 734 675 545 358 282 173 193
Critical (15%) 258 339 465 583 633 627 577 481 325 239 197 209

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 519 632 834 972 972 972 972 915 727 577 456 498
20% 394 529 719 958 972 972 972 868 681 507 376 388
30% 326 473 657 847 972 972 972 817 599 428 262 274
40% 292 426 607 800 964 972 972 769 542 381 220 236
50% 247 402 567 758 926 972 972 751 520 321 187 206
60% 213 355 534 715 875 972 922 717 486 256 166 181
70% 188 330 518 684 825 935 883 702 449 222 134 162
80% 168 294 474 646 777 870 841 663 420 198 93 136
90% 119 247 374 547 637 775 751 608 352 158 64 92

Full Simulation Period
b 288 420 591 760 865 916 896 748 533 343 230 254

Wet (32%) 273 422 609 788 916 967 966 823 589 358 228 260
Above Normal (16%) 280 421 595 773 903 953 953 760 510 227 117 166
Below Normal (13%) 296 448 628 801 876 920 885 708 467 294 210 232

Dry (24%) 293 412 568 736 827 896 857 715 521 401 256 268
Critical (15%) 316 406 552 688 770 792 760 664 517 385 332 335

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 112 144 128 84 0 0 51 101 38 72 -2 62
20% 116 155 147 217 68 0 102 165 78 104 135 146
30% 93 106 104 163 174 42 142 186 135 125 84 94
40% 91 59 63 140 202 111 204 190 156 98 78 82
50% 63 52 55 136 198 164 265 205 156 91 67 71
60% 38 31 41 117 209 214 241 202 149 87 73 64
70% 27 47 64 109 215 232 257 223 162 88 58 55
80% 32 50 88 120 216 254 288 255 191 99 48 40
90% 10 75 74 119 122 230 264 273 192 113 19 13

Full Simulation Period
b 56 73 82 129 148 133 186 182 137 85 58 63

Wet (32%) 41 68 87 136 138 81 154 160 73 47 32 50
Above Normal (16%) 62 56 60 127 164 125 225 213 144 62 6 39
Below Normal (13%) 62 97 103 167 182 175 227 216 171 78 47 29

Dry (24%) 67 83 73 113 139 162 182 170 163 119 83 75
Critical (15%) 58 67 87 105 137 165 183 183 192 146 135 126

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

Table C-5-2-1. San Luis Reservoir (CVP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 408 488 706 888 972 972 921 814 690 505 457 436
20% 278 373 573 741 904 972 870 703 603 403 241 242
30% 233 367 553 684 798 930 830 630 464 303 178 180
40% 201 367 544 660 762 861 768 579 387 283 142 154
50% 183 350 512 622 728 808 707 546 365 231 120 135
60% 175 324 493 599 666 758 681 515 337 170 93 116
70% 160 283 454 575 610 704 626 479 286 135 76 107
80% 136 244 386 526 561 615 552 408 229 99 45 96
90% 109 172 300 428 515 545 487 335 161 45 45 78

Full Simulation Period
b 232 347 510 631 717 783 710 566 396 258 173 191

Wet (32%) 232 354 522 652 777 886 812 662 516 311 196 209
Above Normal (16%) 218 365 535 646 739 828 728 547 366 165 111 127
Below Normal (13%) 234 350 526 634 694 745 658 492 296 216 163 203

Dry (24%) 226 329 495 623 688 734 675 545 358 282 173 193
Critical (15%) 258 339 465 583 633 627 577 481 325 239 197 209

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 601 699 886 972 972 972 972 945 842 611 519 541
20% 439 593 771 870 972 972 972 901 715 543 367 388
30% 298 447 652 784 913 972 954 842 661 412 247 247
40% 276 424 589 733 849 960 935 796 601 358 191 207
50% 252 377 552 680 805 903 881 744 529 320 169 193
60% 220 343 519 631 719 841 821 709 490 254 138 167
70% 180 306 502 608 661 766 748 590 401 206 110 149
80% 147 290 446 569 620 676 632 507 304 144 81 97
90% 97 193 341 452 545 543 489 401 237 89 45 86

Full Simulation Period
b 292 422 583 691 768 823 806 704 525 332 219 245

Wet (32%) 308 454 627 747 871 944 943 861 695 434 277 305
Above Normal (16%) 264 399 553 639 724 831 825 717 521 247 148 182
Below Normal (13%) 330 477 653 752 799 837 790 648 429 257 165 218

Dry (24%) 286 407 565 679 728 772 748 640 461 352 231 246
Critical (15%) 265 353 487 594 634 626 596 505 356 237 198 204

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 193 210 180 84 0 0 51 131 152 106 62 105
20% 161 220 199 129 68 0 102 198 112 141 126 145
30% 66 80 100 101 115 42 124 212 197 109 70 67
40% 74 58 45 74 86 99 166 217 214 76 49 53
50% 69 27 39 59 77 94 174 198 164 89 49 58
60% 45 19 26 32 53 84 140 194 153 84 44 50
70% 20 23 48 33 52 63 122 111 115 71 34 42
80% 11 46 60 44 59 61 80 99 75 45 36 2
90% -12 22 42 24 31 -2 2 66 76 44 0 8

Full Simulation Period
b 60 75 74 60 51 40 95 138 129 74 46 53

Wet (32%) 76 101 106 95 94 57 132 199 179 123 81 96
Above Normal (16%) 46 34 18 -7 -15 3 97 170 155 82 37 55
Below Normal (13%) 96 126 127 118 106 91 132 156 133 41 3 15

Dry (24%) 60 78 71 56 40 38 73 95 102 70 58 53
Critical (15%) 7 14 22 12 1 -1 19 24 31 -3 1 -6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-5-2-2. San Luis Reservoir (CVP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 408 488 706 888 972 972 921 814 690 505 457 436
20% 278 373 573 741 904 972 870 703 603 403 241 242
30% 233 367 553 684 798 930 830 630 464 303 178 180
40% 201 367 544 660 762 861 768 579 387 283 142 154
50% 183 350 512 622 728 808 707 546 365 231 120 135
60% 175 324 493 599 666 758 681 515 337 170 93 116
70% 160 283 454 575 610 704 626 479 286 135 76 107
80% 136 244 386 526 561 615 552 408 229 99 45 96
90% 109 172 300 428 515 545 487 335 161 45 45 78

Full Simulation Period
b 232 347 510 631 717 783 710 566 396 258 173 191

Wet (32%) 232 354 522 652 777 886 812 662 516 311 196 209
Above Normal (16%) 218 365 535 646 739 828 728 547 366 165 111 127
Below Normal (13%) 234 350 526 634 694 745 658 492 296 216 163 203

Dry (24%) 226 329 495 623 688 734 675 545 358 282 173 193
Critical (15%) 258 339 465 583 633 627 577 481 325 239 197 209

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 367 491 703 875 972 972 921 808 686 505 408 410
20% 271 367 570 721 859 972 861 696 552 398 233 232
30% 218 367 550 689 794 925 827 624 449 287 179 184
40% 191 359 539 644 764 851 751 569 383 245 127 157
50% 183 344 512 621 715 809 712 532 351 199 107 131
60% 170 307 489 592 664 758 651 466 286 154 92 113
70% 157 275 423 550 603 701 628 430 243 122 82 99
80% 135 224 375 474 553 617 526 359 171 79 45 90
90% 107 165 293 422 503 526 449 288 83 45 45 74

Full Simulation Period
b 223 337 500 624 712 778 694 535 371 241 165 183

Wet (32%) 228 356 525 657 781 891 819 670 525 321 205 213
Above Normal (16%) 213 346 517 634 728 818 720 541 366 168 112 126
Below Normal (13%) 226 342 516 625 695 747 655 478 289 217 159 203

Dry (24%) 215 314 481 609 675 721 634 470 293 235 150 176
Critical (15%) 236 318 442 566 620 613 531 398 250 179 164 175

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -41 3 -3 -13 0 0 0 -6 -3 0 -49 -25

20% -7 -7 -2 -20 -45 0 -9 -8 -51 -4 -8 -10

30% -15 0 -3 5 -5 -4 -3 -7 -15 -16 1 4
40% -10 -8 -4 -15 1 -10 -17 -10 -4 -38 -15 4
50% 0 -5 0 -1 -13 1 4 -14 -14 -31 -13 -4

60% -5 -17 -4 -7 -2 1 -30 -49 -51 -16 -2 -4

70% -3 -9 -30 -25 -6 -3 3 -49 -43 -13 6 -8

80% -1 -20 -11 -51 -8 1 -26 -50 -58 -20 0 -6

90% -2 -6 -6 -6 -12 -19 -38 -46 -77 0 0 -4

Full Simulation Period
b

-9 -10 -10 -7 -6 -5 -16 -31 -25 -17 -8 -8

Wet (32%) -4 2 3 5 4 5 7 8 9 10 9 4
Above Normal (16%) -5 -19 -19 -12 -11 -10 -8 -6 0 3 1 -1

Below Normal (13%) -8 -8 -10 -9 1 2 -3 -14 -7 1 -4 -1

Dry (24%) -11 -15 -13 -14 -13 -13 -41 -75 -65 -46 -23 -17

Critical (15%) -22 -21 -24 -17 -13 -14 -46 -82 -75 -61 -33 -34

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-5-2-3. San Luis Reservoir (CVP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 519 632 834 972 972 972 972 915 727 577 456 498
20% 394 529 719 958 972 972 972 868 681 507 376 388
30% 326 473 657 847 972 972 972 817 599 428 262 274
40% 292 426 607 800 964 972 972 769 542 381 220 236
50% 247 402 567 758 926 972 972 751 520 321 187 206
60% 213 355 534 715 875 972 922 717 486 256 166 181
70% 188 330 518 684 825 935 883 702 449 222 134 162
80% 168 294 474 646 777 870 841 663 420 198 93 136
90% 119 247 374 547 637 775 751 608 352 158 64 92

Full Simulation Period
b 288 420 591 760 865 916 896 748 533 343 230 254

Wet (32%) 273 422 609 788 916 967 966 823 589 358 228 260
Above Normal (16%) 280 421 595 773 903 953 953 760 510 227 117 166
Below Normal (13%) 296 448 628 801 876 920 885 708 467 294 210 232

Dry (24%) 293 412 568 736 827 896 857 715 521 401 256 268
Critical (15%) 316 406 552 688 770 792 760 664 517 385 332 335

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 408 488 706 888 972 972 921 814 690 505 457 436
20% 278 373 573 741 904 972 870 703 603 403 241 242
30% 233 367 553 684 798 930 830 630 464 303 178 180
40% 201 367 544 660 762 861 768 579 387 283 142 154
50% 183 350 512 622 728 808 707 546 365 231 120 135
60% 175 324 493 599 666 758 681 515 337 170 93 116
70% 160 283 454 575 610 704 626 479 286 135 76 107
80% 136 244 386 526 561 615 552 408 229 99 45 96
90% 109 172 300 428 515 545 487 335 161 45 45 78

Full Simulation Period
b 232 347 510 631 717 783 710 566 396 258 173 191

Wet (32%) 232 354 522 652 777 886 812 662 516 311 196 209
Above Normal (16%) 218 365 535 646 739 828 728 547 366 165 111 127
Below Normal (13%) 234 350 526 634 694 745 658 492 296 216 163 203

Dry (24%) 226 329 495 623 688 734 675 545 358 282 173 193
Critical (15%) 258 339 465 583 633 627 577 481 325 239 197 209

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -112 -144 -128 -84 0 0 -51 -101 -38 -72 2 -62

20% -116 -155 -147 -217 -68 0 -102 -165 -78 -104 -135 -146

30% -93 -106 -104 -163 -174 -42 -142 -186 -135 -125 -84 -94

40% -91 -59 -63 -140 -202 -111 -204 -190 -156 -98 -78 -82

50% -63 -52 -55 -136 -198 -164 -265 -205 -156 -91 -67 -71

60% -38 -31 -41 -117 -209 -214 -241 -202 -149 -87 -73 -64

70% -27 -47 -64 -109 -215 -232 -257 -223 -162 -88 -58 -55

80% -32 -50 -88 -120 -216 -254 -288 -255 -191 -99 -48 -40

90% -10 -75 -74 -119 -122 -230 -264 -273 -192 -113 -19 -13

Full Simulation Period
b

-56 -73 -82 -129 -148 -133 -186 -182 -137 -85 -58 -63

Wet (32%) -41 -68 -87 -136 -138 -81 -154 -160 -73 -47 -32 -50

Above Normal (16%) -62 -56 -60 -127 -164 -125 -225 -213 -144 -62 -6 -39

Below Normal (13%) -62 -97 -103 -167 -182 -175 -227 -216 -171 -78 -47 -29

Dry (24%) -67 -83 -73 -113 -139 -162 -182 -170 -163 -119 -83 -75

Critical (15%) -58 -67 -87 -105 -137 -165 -183 -183 -192 -146 -135 -126

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Table C-5-2-4. San Luis Reservoir (CVP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 519 632 834 972 972 972 972 915 727 577 456 498
20% 394 529 719 958 972 972 972 868 681 507 376 388
30% 326 473 657 847 972 972 972 817 599 428 262 274
40% 292 426 607 800 964 972 972 769 542 381 220 236
50% 247 402 567 758 926 972 972 751 520 321 187 206
60% 213 355 534 715 875 972 922 717 486 256 166 181
70% 188 330 518 684 825 935 883 702 449 222 134 162
80% 168 294 474 646 777 870 841 663 420 198 93 136
90% 119 247 374 547 637 775 751 608 352 158 64 92

Full Simulation Period
b 288 420 591 760 865 916 896 748 533 343 230 254

Wet (32%) 273 422 609 788 916 967 966 823 589 358 228 260
Above Normal (16%) 280 421 595 773 903 953 953 760 510 227 117 166
Below Normal (13%) 296 448 628 801 876 920 885 708 467 294 210 232

Dry (24%) 293 412 568 736 827 896 857 715 521 401 256 268
Critical (15%) 316 406 552 688 770 792 760 664 517 385 332 335

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 601 699 886 972 972 972 972 945 842 611 519 541
20% 439 593 771 870 972 972 972 901 715 543 367 388
30% 298 447 652 784 913 972 954 842 661 412 247 247
40% 276 424 589 733 849 960 935 796 601 358 191 207
50% 252 377 552 680 805 903 881 744 529 320 169 193
60% 220 343 519 631 719 841 821 709 490 254 138 167
70% 180 306 502 608 661 766 748 590 401 206 110 149
80% 147 290 446 569 620 676 632 507 304 144 81 97
90% 97 193 341 452 545 543 489 401 237 89 45 86

Full Simulation Period
b 292 422 583 691 768 823 806 704 525 332 219 245

Wet (32%) 308 454 627 747 871 944 943 861 695 434 277 305
Above Normal (16%) 264 399 553 639 724 831 825 717 521 247 148 182
Below Normal (13%) 330 477 653 752 799 837 790 648 429 257 165 218

Dry (24%) 286 407 565 679 728 772 748 640 461 352 231 246
Critical (15%) 265 353 487 594 634 626 596 505 356 237 198 204

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 81 67 52 0 0 0 0 30 114 34 63 43
20% 45 65 52 -88 0 0 0 33 34 36 -9 0

30% -28 -26 -5 -63 -59 0 -18 26 62 -16 -15 -27

40% -16 -1 -18 -66 -115 -12 -37 27 58 -23 -29 -29

50% 5 -24 -15 -78 -121 -69 -91 -7 9 -1 -19 -13

60% 8 -13 -15 -84 -156 -131 -101 -9 4 -3 -29 -14

70% -7 -24 -16 -76 -163 -169 -135 -112 -48 -17 -25 -13

80% -21 -4 -28 -77 -157 -193 -208 -156 -116 -54 -12 -38

90% -22 -53 -32 -95 -92 -231 -262 -207 -116 -70 -19 -6

Full Simulation Period
b 4 2 -8 -69 -97 -93 -91 -44 -8 -11 -11 -9

Wet (32%) 35 33 18 -42 -45 -24 -22 39 106 76 48 46
Above Normal (16%) -16 -22 -42 -134 -179 -122 -128 -43 11 21 31 16
Below Normal (13%) 33 29 25 -49 -77 -83 -95 -60 -38 -37 -44 -14

Dry (24%) -7 -5 -2 -57 -99 -124 -109 -74 -61 -49 -25 -22

Critical (15%) -52 -53 -65 -94 -135 -166 -164 -159 -161 -148 -134 -131

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-5-2-5. San Luis Reservoir (CVP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 519 632 834 972 972 972 972 915 727 577 456 498
20% 394 529 719 958 972 972 972 868 681 507 376 388
30% 326 473 657 847 972 972 972 817 599 428 262 274
40% 292 426 607 800 964 972 972 769 542 381 220 236
50% 247 402 567 758 926 972 972 751 520 321 187 206
60% 213 355 534 715 875 972 922 717 486 256 166 181
70% 188 330 518 684 825 935 883 702 449 222 134 162
80% 168 294 474 646 777 870 841 663 420 198 93 136
90% 119 247 374 547 637 775 751 608 352 158 64 92

Full Simulation Period
b 288 420 591 760 865 916 896 748 533 343 230 254

Wet (32%) 273 422 609 788 916 967 966 823 589 358 228 260
Above Normal (16%) 280 421 595 773 903 953 953 760 510 227 117 166
Below Normal (13%) 296 448 628 801 876 920 885 708 467 294 210 232

Dry (24%) 293 412 568 736 827 896 857 715 521 401 256 268
Critical (15%) 316 406 552 688 770 792 760 664 517 385 332 335

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 367 491 703 875 972 972 921 808 686 505 408 410
20% 271 367 570 721 859 972 861 696 552 398 233 232
30% 218 367 550 689 794 925 827 624 449 287 179 184
40% 191 359 539 644 764 851 751 569 383 245 127 157
50% 183 344 512 621 715 809 712 532 351 199 107 131
60% 170 307 489 592 664 758 651 466 286 154 92 113
70% 157 275 423 550 603 701 628 430 243 122 82 99
80% 135 224 375 474 553 617 526 359 171 79 45 90
90% 107 165 293 422 503 526 449 288 83 45 45 74

Full Simulation Period
b 223 337 500 624 712 778 694 535 371 241 165 183

Wet (32%) 228 356 525 657 781 891 819 670 525 321 205 213
Above Normal (16%) 213 346 517 634 728 818 720 541 366 168 112 126
Below Normal (13%) 226 342 516 625 695 747 655 478 289 217 159 203

Dry (24%) 215 314 481 609 675 721 634 470 293 235 150 176
Critical (15%) 236 318 442 566 620 613 531 398 250 179 164 175

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -153 -141 -131 -97 0 0 -51 -107 -41 -71 -48 -88

20% -122 -162 -149 -237 -113 0 -111 -173 -129 -109 -143 -156

30% -108 -106 -107 -158 -178 -47 -145 -193 -150 -141 -83 -90

40% -101 -67 -68 -155 -200 -121 -221 -200 -160 -136 -93 -79

50% -63 -57 -55 -137 -211 -163 -260 -219 -169 -122 -80 -75

60% -42 -48 -45 -123 -212 -214 -271 -252 -200 -103 -75 -68

70% -30 -56 -95 -134 -222 -234 -254 -272 -205 -100 -53 -63

80% -33 -70 -99 -171 -224 -253 -314 -305 -249 -119 -48 -46

90% -12 -81 -80 -125 -134 -249 -302 -319 -269 -113 -19 -17

Full Simulation Period
b

-65 -83 -91 -136 -154 -138 -202 -212 -162 -102 -66 -71

Wet (32%) -44 -66 -84 -132 -134 -76 -147 -152 -64 -38 -24 -47

Above Normal (16%) -67 -74 -79 -139 -175 -135 -233 -219 -144 -59 -5 -40

Below Normal (13%) -70 -105 -112 -176 -181 -173 -230 -230 -178 -77 -51 -29

Dry (24%) -79 -98 -86 -127 -152 -175 -223 -244 -228 -165 -106 -92

Critical (15%) -80 -88 -110 -122 -150 -179 -229 -265 -267 -206 -168 -160

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-5-2-6. San Luis Reservoir (CVP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Figure C-5-3-1. San Luis Reservoir (SWP), End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-5-3-2. San Luis Reservoir (SWP), End of August Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-5-3-3. San Luis Reservoir (SWP), End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 532 574 700 925 1,067 1,067 964 800 613 595 501 545
20% 414 443 605 795 878 1,025 916 679 528 495 453 464
30% 339 357 524 656 801 942 821 637 455 450 385 433
40% 304 327 449 581 719 894 777 600 405 402 351 383
50% 254 242 362 495 657 804 749 536 361 351 316 332
60% 205 164 243 431 609 755 667 481 321 317 266 278
70% 166 88 200 369 511 664 590 454 283 298 202 222
80% 75 55 153 303 435 556 530 410 250 229 170 126
90% 55 55 59 243 380 502 458 344 212 173 91 55

Full Simulation Period
b 278 281 381 540 674 792 721 562 397 384 318 330

Wet (32%) 323 327 410 584 749 901 787 589 430 430 432 470
Above Normal (16%) 272 284 421 577 702 832 716 501 300 301 322 387
Below Normal (13%) 291 274 381 507 620 728 653 475 259 284 263 264

Dry (24%) 250 261 373 527 650 760 738 623 482 481 303 277
Critical (15%) 220 218 286 457 571 625 615 548 415 305 145 114

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 847 998 1,067 1,067 1,067 1,067 1,067 1,001 925 811 783
20% 623 695 894 1,067 1,067 1,067 1,067 1,063 911 769 571 617
30% 552 660 803 1,067 1,067 1,067 1,067 1,035 886 713 534 544
40% 482 579 680 977 1,067 1,067 1,067 1,002 849 681 501 494
50% 452 474 622 882 1,067 1,067 1,067 974 826 651 464 465
60% 352 406 487 800 1,066 1,067 1,067 948 779 628 419 414
70% 212 268 439 664 953 1,067 1,027 934 739 604 394 248
80% 133 166 287 585 850 1,029 994 883 702 539 344 186
90% 55 77 130 486 740 941 921 800 643 474 207 117

Full Simulation Period
b 422 475 589 825 966 1,025 1,014 949 805 657 475 433

Wet (32%) 517 595 756 960 1,049 1,066 1,066 1,030 898 809 661 665
Above Normal (16%) 377 462 618 898 1,010 1,049 1,043 957 753 635 495 465
Below Normal (13%) 558 616 705 941 1,032 1,060 1,023 920 784 671 426 359

Dry (24%) 324 352 430 692 901 1,029 1,012 951 820 606 404 329
Critical (15%) 306 304 358 569 786 872 863 787 651 422 213 137

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 305 273 297 142 0 0 103 267 387 330 310 238
20% 209 251 289 272 189 42 151 384 382 274 118 153
30% 213 303 279 411 266 125 246 398 431 263 149 111
40% 178 252 231 395 348 173 290 402 444 279 150 110
50% 199 232 260 388 410 263 318 438 466 300 148 133
60% 147 242 245 369 457 312 400 467 458 310 153 136
70% 46 180 239 295 442 403 437 479 456 306 192 26
80% 58 111 134 283 415 474 464 473 452 310 174 60
90% 0 22 71 243 360 439 464 457 431 301 117 62

Full Simulation Period
b 144 194 209 285 292 233 293 387 408 273 156 103

Wet (32%) 194 268 346 376 300 164 279 441 468 379 229 195
Above Normal (16%) 106 178 196 321 308 216 327 456 454 334 173 78
Below Normal (13%) 267 342 325 434 412 332 369 444 525 387 162 95

Dry (24%) 74 91 57 164 250 269 274 328 338 125 101 52
Critical (15%) 85 86 71 112 216 247 248 240 237 118 67 23

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

Table C-5-3-1. San Luis Reservoir (SWP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 532 574 700 925 1,067 1,067 964 800 613 595 501 545
20% 414 443 605 795 878 1,025 916 679 528 495 453 464
30% 339 357 524 656 801 942 821 637 455 450 385 433
40% 304 327 449 581 719 894 777 600 405 402 351 383
50% 254 242 362 495 657 804 749 536 361 351 316 332
60% 205 164 243 431 609 755 667 481 321 317 266 278
70% 166 88 200 369 511 664 590 454 283 298 202 222
80% 75 55 153 303 435 556 530 410 250 229 170 126
90% 55 55 59 243 380 502 458 344 212 173 91 55

Full Simulation Period
b 278 281 381 540 674 792 721 562 397 384 318 330

Wet (32%) 323 327 410 584 749 901 787 589 430 430 432 470
Above Normal (16%) 272 284 421 577 702 832 716 501 300 301 322 387
Below Normal (13%) 291 274 381 507 620 728 653 475 259 284 263 264

Dry (24%) 250 261 373 527 650 760 738 623 482 481 303 277
Critical (15%) 220 218 286 457 571 625 615 548 415 305 145 114

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 791 864 912 1,049 1,067 1,067 1,067 1,067 951 856 774 756
20% 663 730 806 968 1,067 1,067 1,067 1,020 838 752 622 618
30% 552 618 701 854 1,002 1,067 1,067 983 783 706 542 564
40% 457 512 628 801 922 1,055 1,032 925 712 642 522 519
50% 375 451 582 720 835 937 973 867 659 604 479 445
60% 302 411 477 619 774 899 876 743 594 549 436 337
70% 226 286 399 540 671 820 802 708 545 489 331 306
80% 119 181 239 408 598 695 726 603 481 427 290 196
90% 55 57 143 341 415 534 570 524 406 320 182 57

Full Simulation Period
b 410 467 547 689 805 885 890 813 664 598 471 434

Wet (32%) 502 578 649 809 939 1,014 1,032 989 844 794 684 674
Above Normal (16%) 355 444 556 703 847 925 938 857 633 582 526 521
Below Normal (13%) 504 566 652 737 823 899 860 690 470 480 420 343

Dry (24%) 348 396 487 624 727 836 845 773 667 574 359 289
Critical (15%) 283 279 317 482 581 630 631 563 482 336 182 147

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 259 290 212 124 0 0 103 267 338 262 274 211
20% 248 287 201 174 189 42 151 341 310 258 169 154
30% 213 261 177 198 202 125 246 345 328 255 157 131
40% 153 186 178 220 203 161 255 325 307 240 171 135
50% 121 209 220 226 177 133 224 331 299 253 163 113
60% 97 247 235 188 165 144 208 262 273 231 169 60
70% 59 197 199 171 160 156 212 254 262 191 129 84
80% 44 126 85 106 164 139 196 193 231 198 120 70
90% 0 2 84 98 35 31 113 181 194 147 92 2

Full Simulation Period
b 132 186 166 149 131 93 169 251 268 213 153 105

Wet (32%) 179 251 239 225 190 112 245 400 414 364 253 204
Above Normal (16%) 84 160 135 126 145 93 222 356 334 281 204 135
Below Normal (13%) 213 293 271 230 203 171 207 214 211 196 157 79

Dry (24%) 98 136 114 96 77 76 107 151 185 93 56 12
Critical (15%) 63 62 31 25 11 5 15 16 67 31 36 33

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-5-3-2. San Luis Reservoir (SWP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 532 574 700 925 1,067 1,067 964 800 613 595 501 545
20% 414 443 605 795 878 1,025 916 679 528 495 453 464
30% 339 357 524 656 801 942 821 637 455 450 385 433
40% 304 327 449 581 719 894 777 600 405 402 351 383
50% 254 242 362 495 657 804 749 536 361 351 316 332
60% 205 164 243 431 609 755 667 481 321 317 266 278
70% 166 88 200 369 511 664 590 454 283 298 202 222
80% 75 55 153 303 435 556 530 410 250 229 170 126
90% 55 55 59 243 380 502 458 344 212 173 91 55

Full Simulation Period
b 278 281 381 540 674 792 721 562 397 384 318 330

Wet (32%) 323 327 410 584 749 901 787 589 430 430 432 470
Above Normal (16%) 272 284 421 577 702 832 716 501 300 301 322 387
Below Normal (13%) 291 274 381 507 620 728 653 475 259 284 263 264

Dry (24%) 250 261 373 527 650 760 738 623 482 481 303 277
Critical (15%) 220 218 286 457 571 625 615 548 415 305 145 114

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 512 520 706 913 1,065 1,067 935 733 620 580 548 561
20% 431 476 577 750 867 1,013 899 664 489 492 478 500
30% 373 369 500 647 806 943 827 630 422 448 415 450
40% 334 318 463 573 724 874 764 566 381 379 358 403
50% 290 235 363 496 666 803 734 507 332 325 307 347
60% 201 194 285 432 618 750 639 460 289 296 251 271
70% 144 116 234 385 525 672 583 424 273 270 194 204
80% 66 66 176 344 446 583 552 369 233 217 113 84
90% 55 55 74 249 378 477 442 342 178 181 84 55

Full Simulation Period
b 285 283 387 543 678 797 710 533 374 370 318 333

Wet (32%) 347 350 433 594 758 912 805 609 459 466 475 513
Above Normal (16%) 275 276 416 579 712 842 727 505 306 309 329 394
Below Normal (13%) 315 286 407 533 641 749 649 451 235 258 255 260

Dry (24%) 249 258 375 530 652 760 690 532 398 420 262 243
Critical (15%) 193 187 256 428 546 603 572 476 350 249 120 95

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -21 -54 5 -12 -2 0 -29 -68 6 -15 48 15
20% 17 32 -28 -45 -11 -12 -16 -15 -39 -3 25 36
30% 34 12 -24 -9 6 1 6 -7 -33 -2 30 17
40% 30 -9 14 -9 5 -20 -12 -34 -24 -23 7 19
50% 36 -7 2 2 8 -2 -15 -29 -29 -26 -9 16
60% -4 30 43 1 9 -5 -29 -21 -32 -21 -15 -7

70% -23 27 34 16 14 8 -7 -30 -10 -27 -8 -18

80% -9 10 23 42 11 27 21 -41 -18 -12 -57 -42

90% 0 0 15 6 -1 -26 -15 -2 -34 8 -7 0

Full Simulation Period
b 7 2 6 3 4 5 -11 -29 -23 -14 0 3

Wet (32%) 24 23 24 10 9 11 18 20 29 36 43 43
Above Normal (16%) 3 -9 -6 2 10 9 12 4 7 7 7 8
Below Normal (13%) 24 12 26 26 20 21 -4 -24 -24 -25 -8 -3

Dry (24%) -1 -3 2 2 1 0 -48 -91 -83 -61 -41 -34

Critical (15%) -28 -30 -30 -29 -24 -22 -44 -71 -65 -55 -26 -19

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-5-3-3. San Luis Reservoir (SWP), End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 847 998 1,067 1,067 1,067 1,067 1,067 1,001 925 811 783
20% 623 695 894 1,067 1,067 1,067 1,067 1,063 911 769 571 617
30% 552 660 803 1,067 1,067 1,067 1,067 1,035 886 713 534 544
40% 482 579 680 977 1,067 1,067 1,067 1,002 849 681 501 494
50% 452 474 622 882 1,067 1,067 1,067 974 826 651 464 465
60% 352 406 487 800 1,066 1,067 1,067 948 779 628 419 414
70% 212 268 439 664 953 1,067 1,027 934 739 604 394 248
80% 133 166 287 585 850 1,029 994 883 702 539 344 186
90% 55 77 130 486 740 941 921 800 643 474 207 117

Full Simulation Period
b 422 475 589 825 966 1,025 1,014 949 805 657 475 433

Wet (32%) 517 595 756 960 1,049 1,066 1,066 1,030 898 809 661 665
Above Normal (16%) 377 462 618 898 1,010 1,049 1,043 957 753 635 495 465
Below Normal (13%) 558 616 705 941 1,032 1,060 1,023 920 784 671 426 359

Dry (24%) 324 352 430 692 901 1,029 1,012 951 820 606 404 329
Critical (15%) 306 304 358 569 786 872 863 787 651 422 213 137

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 532 574 700 925 1,067 1,067 964 800 613 595 501 545
20% 414 443 605 795 878 1,025 916 679 528 495 453 464
30% 339 357 524 656 801 942 821 637 455 450 385 433
40% 304 327 449 581 719 894 777 600 405 402 351 383
50% 254 242 362 495 657 804 749 536 361 351 316 332
60% 205 164 243 431 609 755 667 481 321 317 266 278
70% 166 88 200 369 511 664 590 454 283 298 202 222
80% 75 55 153 303 435 556 530 410 250 229 170 126
90% 55 55 59 243 380 502 458 344 212 173 91 55

Full Simulation Period
b 278 281 381 540 674 792 721 562 397 384 318 330

Wet (32%) 323 327 410 584 749 901 787 589 430 430 432 470
Above Normal (16%) 272 284 421 577 702 832 716 501 300 301 322 387
Below Normal (13%) 291 274 381 507 620 728 653 475 259 284 263 264

Dry (24%) 250 261 373 527 650 760 738 623 482 481 303 277
Critical (15%) 220 218 286 457 571 625 615 548 415 305 145 114

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -305 -273 -297 -142 0 0 -103 -267 -387 -330 -310 -238

20% -209 -251 -289 -272 -189 -42 -151 -384 -382 -274 -118 -153

30% -213 -303 -279 -411 -266 -125 -246 -398 -431 -263 -149 -111

40% -178 -252 -231 -395 -348 -173 -290 -402 -444 -279 -150 -110

50% -199 -232 -260 -388 -410 -263 -318 -438 -466 -300 -148 -133

60% -147 -242 -245 -369 -457 -312 -400 -467 -458 -310 -153 -136

70% -46 -180 -239 -295 -442 -403 -437 -479 -456 -306 -192 -26

80% -58 -111 -134 -283 -415 -474 -464 -473 -452 -310 -174 -60

90% 0 -22 -71 -243 -360 -439 -464 -457 -431 -301 -117 -62

Full Simulation Period
b

-144 -194 -209 -285 -292 -233 -293 -387 -408 -273 -156 -103

Wet (32%) -194 -268 -346 -376 -300 -164 -279 -441 -468 -379 -229 -195

Above Normal (16%) -106 -178 -196 -321 -308 -216 -327 -456 -454 -334 -173 -78

Below Normal (13%) -267 -342 -325 -434 -412 -332 -369 -444 -525 -387 -162 -95

Dry (24%) -74 -91 -57 -164 -250 -269 -274 -328 -338 -125 -101 -52

Critical (15%) -85 -86 -71 -112 -216 -247 -248 -240 -237 -118 -67 -23

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Table C-5-3-4. San Luis Reservoir (SWP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 847 998 1,067 1,067 1,067 1,067 1,067 1,001 925 811 783
20% 623 695 894 1,067 1,067 1,067 1,067 1,063 911 769 571 617
30% 552 660 803 1,067 1,067 1,067 1,067 1,035 886 713 534 544
40% 482 579 680 977 1,067 1,067 1,067 1,002 849 681 501 494
50% 452 474 622 882 1,067 1,067 1,067 974 826 651 464 465
60% 352 406 487 800 1,066 1,067 1,067 948 779 628 419 414
70% 212 268 439 664 953 1,067 1,027 934 739 604 394 248
80% 133 166 287 585 850 1,029 994 883 702 539 344 186
90% 55 77 130 486 740 941 921 800 643 474 207 117

Full Simulation Period
b 422 475 589 825 966 1,025 1,014 949 805 657 475 433

Wet (32%) 517 595 756 960 1,049 1,066 1,066 1,030 898 809 661 665
Above Normal (16%) 377 462 618 898 1,010 1,049 1,043 957 753 635 495 465
Below Normal (13%) 558 616 705 941 1,032 1,060 1,023 920 784 671 426 359

Dry (24%) 324 352 430 692 901 1,029 1,012 951 820 606 404 329
Critical (15%) 306 304 358 569 786 872 863 787 651 422 213 137

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 791 864 912 1,049 1,067 1,067 1,067 1,067 951 856 774 756
20% 663 730 806 968 1,067 1,067 1,067 1,020 838 752 622 618
30% 552 618 701 854 1,002 1,067 1,067 983 783 706 542 564
40% 457 512 628 801 922 1,055 1,032 925 712 642 522 519
50% 375 451 582 720 835 937 973 867 659 604 479 445
60% 302 411 477 619 774 899 876 743 594 549 436 337
70% 226 286 399 540 671 820 802 708 545 489 331 306
80% 119 181 239 408 598 695 726 603 481 427 290 196
90% 55 57 143 341 415 534 570 524 406 320 182 57

Full Simulation Period
b 410 467 547 689 805 885 890 813 664 598 471 434

Wet (32%) 502 578 649 809 939 1,014 1,032 989 844 794 684 674
Above Normal (16%) 355 444 556 703 847 925 938 857 633 582 526 521
Below Normal (13%) 504 566 652 737 823 899 860 690 470 480 420 343

Dry (24%) 348 396 487 624 727 836 845 773 667 574 359 289
Critical (15%) 283 279 317 482 581 630 631 563 482 336 182 147

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -46 17 -86 -18 0 0 0 0 -49 -68 -37 -27

20% 40 36 -88 -99 0 0 0 -43 -72 -16 51 1
30% 0 -42 -101 -213 -65 0 0 -53 -103 -8 8 20
40% -25 -67 -53 -175 -145 -12 -35 -77 -138 -39 20 25
50% -78 -23 -40 -162 -232 -130 -94 -107 -167 -47 15 -20

60% -50 5 -10 -181 -292 -168 -191 -205 -185 -79 17 -76

70% 13 17 -41 -124 -282 -247 -224 -226 -193 -115 -63 58
80% -14 15 -49 -177 -252 -335 -268 -280 -221 -112 -54 11
90% 0 -19 13 -145 -325 -408 -351 -276 -237 -154 -25 -60

Full Simulation Period
b

-13 -8 -43 -135 -161 -140 -124 -136 -140 -59 -4 2

Wet (32%) -15 -17 -107 -151 -110 -52 -34 -41 -54 -15 24 9
Above Normal (16%) -22 -18 -62 -195 -163 -124 -105 -100 -120 -52 31 56
Below Normal (13%) -54 -49 -53 -204 -209 -160 -162 -230 -314 -191 -5 -16

Dry (24%) 24 45 57 -68 -173 -193 -167 -178 -153 -32 -45 -40

Critical (15%) -22 -24 -41 -87 -205 -242 -233 -224 -169 -87 -31 10

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-5-3-5. San Luis Reservoir (SWP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 847 998 1,067 1,067 1,067 1,067 1,067 1,001 925 811 783
20% 623 695 894 1,067 1,067 1,067 1,067 1,063 911 769 571 617
30% 552 660 803 1,067 1,067 1,067 1,067 1,035 886 713 534 544
40% 482 579 680 977 1,067 1,067 1,067 1,002 849 681 501 494
50% 452 474 622 882 1,067 1,067 1,067 974 826 651 464 465
60% 352 406 487 800 1,066 1,067 1,067 948 779 628 419 414
70% 212 268 439 664 953 1,067 1,027 934 739 604 394 248
80% 133 166 287 585 850 1,029 994 883 702 539 344 186
90% 55 77 130 486 740 941 921 800 643 474 207 117

Full Simulation Period
b 422 475 589 825 966 1,025 1,014 949 805 657 475 433

Wet (32%) 517 595 756 960 1,049 1,066 1,066 1,030 898 809 661 665
Above Normal (16%) 377 462 618 898 1,010 1,049 1,043 957 753 635 495 465
Below Normal (13%) 558 616 705 941 1,032 1,060 1,023 920 784 671 426 359

Dry (24%) 324 352 430 692 901 1,029 1,012 951 820 606 404 329
Critical (15%) 306 304 358 569 786 872 863 787 651 422 213 137

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 512 520 706 913 1,065 1,067 935 733 620 580 548 561
20% 431 476 577 750 867 1,013 899 664 489 492 478 500
30% 373 369 500 647 806 943 827 630 422 448 415 450
40% 334 318 463 573 724 874 764 566 381 379 358 403
50% 290 235 363 496 666 803 734 507 332 325 307 347
60% 201 194 285 432 618 750 639 460 289 296 251 271
70% 144 116 234 385 525 672 583 424 273 270 194 204
80% 66 66 176 344 446 583 552 369 233 217 113 84
90% 55 55 74 249 378 477 442 342 178 181 84 55

Full Simulation Period
b 285 283 387 543 678 797 710 533 374 370 318 333

Wet (32%) 347 350 433 594 758 912 805 609 459 466 475 513
Above Normal (16%) 275 276 416 579 712 842 727 505 306 309 329 394
Below Normal (13%) 315 286 407 533 641 749 649 451 235 258 255 260

Dry (24%) 249 258 375 530 652 760 690 532 398 420 262 243
Critical (15%) 193 187 256 428 546 603 572 476 350 249 120 95

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -325 -327 -292 -154 -2 0 -132 -334 -381 -345 -263 -223

20% -192 -219 -317 -317 -200 -54 -168 -399 -421 -277 -93 -117

30% -179 -291 -302 -420 -261 -124 -240 -405 -464 -265 -118 -94

40% -148 -261 -217 -404 -343 -193 -303 -436 -468 -302 -144 -91

50% -163 -239 -259 -386 -401 -264 -333 -467 -495 -326 -157 -117

60% -151 -212 -202 -368 -448 -317 -428 -488 -490 -332 -168 -143

70% -68 -152 -205 -279 -428 -395 -444 -509 -466 -333 -200 -44

80% -67 -100 -111 -241 -404 -447 -442 -514 -469 -323 -231 -101

90% 0 -22 -56 -237 -361 -465 -479 -458 -465 -294 -124 -62

Full Simulation Period
b

-137 -192 -203 -281 -288 -228 -304 -416 -431 -286 -156 -100

Wet (32%) -170 -245 -322 -366 -292 -153 -261 -421 -439 -342 -186 -152

Above Normal (16%) -102 -187 -202 -319 -298 -207 -315 -452 -447 -326 -165 -71

Below Normal (13%) -242 -330 -299 -408 -391 -310 -373 -469 -549 -412 -170 -98

Dry (24%) -75 -94 -55 -162 -249 -269 -323 -419 -422 -186 -142 -86

Critical (15%) -113 -116 -101 -141 -240 -269 -292 -311 -302 -173 -93 -42

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-5-3-6. San Luis Reservoir (SWP), End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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C.6. New Melones Storage   1 
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Figure C-6-1. New Melones Reservoir, End of January Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-6-2. New Melones Reservoir, End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

500

1,000

1,500

2,000

2,500

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

En
d 

of
  M

ay
 S

to
ra

ge
 (T

AF
)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-216 July 2015



Figure C-6-3. New Melones Reservoir, End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,823 1,880 1,931 1,980 1,945 2,052 2,075 1,978 1,869 1,805
20% 1,612 1,631 1,647 1,687 1,768 1,799 1,834 1,901 1,876 1,798 1,691 1,633
30% 1,533 1,534 1,556 1,598 1,686 1,729 1,686 1,745 1,786 1,707 1,605 1,556
40% 1,271 1,274 1,432 1,514 1,594 1,618 1,592 1,533 1,539 1,433 1,333 1,273
50% 1,121 1,127 1,154 1,307 1,436 1,535 1,461 1,444 1,392 1,283 1,190 1,156
60% 1,024 1,043 1,080 1,146 1,199 1,273 1,278 1,335 1,277 1,199 1,102 1,054
70% 882 911 986 1,015 1,038 1,057 1,080 1,090 1,087 994 910 868
80% 646 658 684 684 735 808 835 878 872 808 733 693
90% 430 435 440 488 541 569 574 586 630 566 507 473

Full Simulation Period
b 1,132 1,142 1,180 1,237 1,305 1,348 1,337 1,373 1,381 1,300 1,208 1,159

Wet (32%) 1,379 1,390 1,454 1,562 1,666 1,724 1,758 1,878 1,968 1,890 1,773 1,703
Above Normal (16%) 1,029 1,060 1,125 1,214 1,317 1,406 1,413 1,484 1,467 1,372 1,277 1,232
Below Normal (13%) 1,294 1,305 1,326 1,351 1,413 1,438 1,390 1,383 1,359 1,268 1,175 1,133

Dry (24%) 1,094 1,094 1,106 1,121 1,156 1,188 1,154 1,132 1,087 997 914 871
Critical (15%) 624 623 638 645 661 656 602 554 526 476 431 408

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805
20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663
30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577
40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362
50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200
60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089
70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940
80% 711 712 730 753 825 932 914 945 903 837 758 712
90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731
Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274
Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912
Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 35 22 4 -5 21 50 71 81 -4 -2 0 -1

20% 45 24 19 4 79 129 50 62 7 33 28 30
30% 42 48 59 29 11 15 65 92 51 36 31 21
40% 94 98 40 42 27 58 56 68 80 77 82 89
50% 79 84 95 40 36 7 23 66 75 74 68 45
60% 64 51 44 63 60 68 95 44 41 25 32 35
70% 75 77 54 69 61 42 66 89 59 69 72 71
80% 66 54 46 69 91 124 79 66 31 28 25 19
90% 77 82 76 67 126 94 34 33 67 53 40 35

Full Simulation Period
b 59 53 46 42 40 48 64 60 38 37 36 35

Wet (32%) 64 56 49 44 43 70 75 84 25 27 30 28
Above Normal (16%) 62 56 50 46 43 48 68 59 49 46 44 42
Below Normal (13%) 69 61 52 46 40 41 71 63 55 54 52 51

Dry (24%) 55 49 43 40 35 33 56 45 44 43 42 42
Critical (15%) 44 40 37 36 35 34 45 31 31 23 18 18

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

Table C-6-1. New Melones Reservoir, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,823 1,880 1,931 1,980 1,945 2,052 2,075 1,978 1,869 1,805
20% 1,612 1,631 1,647 1,687 1,768 1,799 1,834 1,901 1,876 1,798 1,691 1,633
30% 1,533 1,534 1,556 1,598 1,686 1,729 1,686 1,745 1,786 1,707 1,605 1,556
40% 1,271 1,274 1,432 1,514 1,594 1,618 1,592 1,533 1,539 1,433 1,333 1,273
50% 1,121 1,127 1,154 1,307 1,436 1,535 1,461 1,444 1,392 1,283 1,190 1,156
60% 1,024 1,043 1,080 1,146 1,199 1,273 1,278 1,335 1,277 1,199 1,102 1,054
70% 882 911 986 1,015 1,038 1,057 1,080 1,090 1,087 994 910 868
80% 646 658 684 684 735 808 835 878 872 808 733 693
90% 430 435 440 488 541 569 574 586 630 566 507 473

Full Simulation Period
b 1,132 1,142 1,180 1,237 1,305 1,348 1,337 1,373 1,381 1,300 1,208 1,159

Wet (32%) 1,379 1,390 1,454 1,562 1,666 1,724 1,758 1,878 1,968 1,890 1,773 1,703
Above Normal (16%) 1,029 1,060 1,125 1,214 1,317 1,406 1,413 1,484 1,467 1,372 1,277 1,232
Below Normal (13%) 1,294 1,305 1,326 1,351 1,413 1,438 1,390 1,383 1,359 1,268 1,175 1,133

Dry (24%) 1,094 1,094 1,106 1,121 1,156 1,188 1,154 1,132 1,087 997 914 871
Critical (15%) 624 623 638 645 661 656 602 554 526 476 431 408

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 1,954 1,970 1,970 1,970 2,030 2,062 2,198 2,284 2,209 2,103 2,000
20% 1,901 1,905 1,913 1,911 1,970 2,026 1,988 2,021 2,154 2,055 1,955 1,902
30% 1,729 1,727 1,790 1,857 1,925 1,975 1,910 1,972 1,983 1,877 1,785 1,736
40% 1,582 1,596 1,668 1,775 1,851 1,884 1,838 1,826 1,796 1,697 1,601 1,546
50% 1,427 1,416 1,439 1,556 1,660 1,719 1,674 1,721 1,675 1,561 1,460 1,409
60% 1,308 1,316 1,318 1,366 1,426 1,494 1,488 1,529 1,525 1,432 1,335 1,289
70% 1,049 1,073 1,187 1,210 1,289 1,269 1,265 1,343 1,276 1,180 1,092 1,043
80% 875 862 919 957 1,020 1,099 1,056 1,121 1,071 1,001 938 907
90% 635 646 646 681 779 803 734 731 835 756 682 639

Full Simulation Period
b 1,347 1,351 1,382 1,436 1,491 1,541 1,534 1,580 1,595 1,506 1,408 1,353

Wet (32%) 1,562 1,567 1,618 1,720 1,792 1,871 1,906 2,049 2,146 2,057 1,934 1,855
Above Normal (16%) 1,269 1,295 1,356 1,442 1,530 1,620 1,634 1,713 1,720 1,627 1,529 1,481
Below Normal (13%) 1,530 1,536 1,550 1,570 1,620 1,650 1,614 1,617 1,599 1,501 1,403 1,357

Dry (24%) 1,327 1,320 1,326 1,342 1,378 1,409 1,380 1,360 1,319 1,224 1,137 1,091
Critical (15%) 828 824 836 846 866 860 803 751 719 653 593 563

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 202 194 147 90 39 50 117 146 209 231 233 195
20% 289 275 266 224 202 227 155 121 277 257 264 269
30% 196 192 234 259 238 246 224 227 197 170 180 180
40% 311 322 236 260 257 266 245 293 256 264 268 273
50% 306 288 286 248 224 185 213 276 283 279 271 253
60% 284 274 238 220 228 221 210 194 249 234 233 235
70% 167 162 201 195 251 213 185 252 188 186 182 175
80% 230 204 235 273 285 290 221 243 198 193 205 214
90% 205 212 206 193 239 234 159 145 206 190 175 167

Full Simulation Period
b 214 209 202 199 186 193 197 206 213 206 200 194

Wet (32%) 183 177 165 158 126 147 149 172 178 168 161 152
Above Normal (16%) 239 235 231 228 213 213 220 229 253 255 252 250
Below Normal (13%) 236 231 224 219 207 212 224 234 239 233 228 224

Dry (24%) 232 226 220 220 222 221 226 228 232 228 223 221
Critical (15%) 205 201 198 201 204 204 202 197 193 177 162 154

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-6-2. New Melones Reservoir, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,823 1,880 1,931 1,980 1,945 2,052 2,075 1,978 1,869 1,805
20% 1,612 1,631 1,647 1,687 1,768 1,799 1,834 1,901 1,876 1,798 1,691 1,633
30% 1,533 1,534 1,556 1,598 1,686 1,729 1,686 1,745 1,786 1,707 1,605 1,556
40% 1,271 1,274 1,432 1,514 1,594 1,618 1,592 1,533 1,539 1,433 1,333 1,273
50% 1,121 1,127 1,154 1,307 1,436 1,535 1,461 1,444 1,392 1,283 1,190 1,156
60% 1,024 1,043 1,080 1,146 1,199 1,273 1,278 1,335 1,277 1,199 1,102 1,054
70% 882 911 986 1,015 1,038 1,057 1,080 1,090 1,087 994 910 868
80% 646 658 684 684 735 808 835 878 872 808 733 693
90% 430 435 440 488 541 569 574 586 630 566 507 473

Full Simulation Period
b 1,132 1,142 1,180 1,237 1,305 1,348 1,337 1,373 1,381 1,300 1,208 1,159

Wet (32%) 1,379 1,390 1,454 1,562 1,666 1,724 1,758 1,878 1,968 1,890 1,773 1,703
Above Normal (16%) 1,029 1,060 1,125 1,214 1,317 1,406 1,413 1,484 1,467 1,372 1,277 1,232
Below Normal (13%) 1,294 1,305 1,326 1,351 1,413 1,438 1,390 1,383 1,359 1,268 1,175 1,133

Dry (24%) 1,094 1,094 1,106 1,121 1,156 1,188 1,154 1,132 1,087 997 914 871
Critical (15%) 624 623 638 645 661 656 602 554 526 476 431 408

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,831 1,881 1,949 1,969 1,908 2,012 2,117 2,013 1,900 1,826
20% 1,588 1,587 1,601 1,626 1,782 1,794 1,752 1,844 1,816 1,740 1,631 1,571
30% 1,468 1,459 1,490 1,544 1,630 1,672 1,679 1,693 1,721 1,633 1,531 1,489
40% 1,249 1,252 1,347 1,437 1,522 1,573 1,512 1,494 1,505 1,405 1,297 1,242
50% 1,040 1,058 1,142 1,227 1,437 1,455 1,393 1,357 1,289 1,190 1,100 1,074
60% 976 997 1,023 1,072 1,134 1,161 1,159 1,246 1,218 1,130 1,032 983
70% 766 802 855 907 938 973 1,006 978 991 900 821 783
80% 554 553 620 621 623 697 651 721 761 686 617 587
90% 285 298 299 377 429 449 386 452 492 423 349 308

Full Simulation Period
b 1,063 1,073 1,112 1,169 1,239 1,284 1,265 1,287 1,299 1,221 1,134 1,086

Wet (32%) 1,309 1,321 1,388 1,496 1,602 1,668 1,704 1,812 1,906 1,833 1,722 1,653
Above Normal (16%) 983 1,014 1,079 1,168 1,271 1,361 1,363 1,413 1,396 1,302 1,207 1,162
Below Normal (13%) 1,210 1,220 1,242 1,267 1,329 1,354 1,298 1,276 1,254 1,163 1,071 1,028

Dry (24%) 1,018 1,018 1,030 1,045 1,081 1,114 1,066 1,031 990 903 823 781
Critical (15%) 558 559 570 578 597 591 506 449 433 391 355 336

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 0 8 1 18 -11 -37 -40 42 35 31 21
20% -24 -44 -46 -61 13 -5 -82 -56 -60 -58 -60 -62

30% -65 -75 -65 -54 -56 -57 -7 -52 -64 -73 -74 -67

40% -22 -22 -85 -77 -72 -45 -81 -39 -34 -28 -36 -31

50% -81 -69 -11 -80 1 -80 -68 -87 -104 -93 -89 -82

60% -48 -46 -57 -74 -65 -112 -119 -89 -59 -69 -70 -71

70% -116 -109 -131 -108 -100 -84 -74 -112 -96 -94 -90 -85

80% -92 -105 -64 -63 -112 -112 -184 -157 -111 -122 -116 -106

90% -145 -137 -141 -111 -112 -120 -188 -134 -138 -144 -158 -164

Full Simulation Period
b

-69 -69 -68 -68 -67 -64 -73 -86 -82 -79 -75 -73

Wet (32%) -70 -69 -65 -66 -64 -56 -54 -65 -62 -57 -51 -49

Above Normal (16%) -46 -46 -46 -46 -46 -46 -51 -71 -71 -70 -70 -70

Below Normal (13%) -84 -84 -84 -84 -84 -84 -93 -107 -106 -105 -105 -104

Dry (24%) -77 -76 -76 -76 -75 -74 -88 -100 -97 -94 -91 -89

Critical (15%) -66 -64 -68 -66 -64 -65 -95 -105 -93 -84 -76 -73

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-6-3. New Melones Reservoir, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805
20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663
30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577
40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362
50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200
60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089
70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940
80% 711 712 730 753 825 932 914 945 903 837 758 712
90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731
Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274
Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912
Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,823 1,880 1,931 1,980 1,945 2,052 2,075 1,978 1,869 1,805
20% 1,612 1,631 1,647 1,687 1,768 1,799 1,834 1,901 1,876 1,798 1,691 1,633
30% 1,533 1,534 1,556 1,598 1,686 1,729 1,686 1,745 1,786 1,707 1,605 1,556
40% 1,271 1,274 1,432 1,514 1,594 1,618 1,592 1,533 1,539 1,433 1,333 1,273
50% 1,121 1,127 1,154 1,307 1,436 1,535 1,461 1,444 1,392 1,283 1,190 1,156
60% 1,024 1,043 1,080 1,146 1,199 1,273 1,278 1,335 1,277 1,199 1,102 1,054
70% 882 911 986 1,015 1,038 1,057 1,080 1,090 1,087 994 910 868
80% 646 658 684 684 735 808 835 878 872 808 733 693
90% 430 435 440 488 541 569 574 586 630 566 507 473

Full Simulation Period
b 1,132 1,142 1,180 1,237 1,305 1,348 1,337 1,373 1,381 1,300 1,208 1,159

Wet (32%) 1,379 1,390 1,454 1,562 1,666 1,724 1,758 1,878 1,968 1,890 1,773 1,703
Above Normal (16%) 1,029 1,060 1,125 1,214 1,317 1,406 1,413 1,484 1,467 1,372 1,277 1,232
Below Normal (13%) 1,294 1,305 1,326 1,351 1,413 1,438 1,390 1,383 1,359 1,268 1,175 1,133

Dry (24%) 1,094 1,094 1,106 1,121 1,156 1,188 1,154 1,132 1,087 997 914 871
Critical (15%) 624 623 638 645 661 656 602 554 526 476 431 408

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -35 -22 -4 5 -21 -50 -71 -81 4 2 0 1
20% -45 -24 -19 -4 -79 -129 -50 -62 -7 -33 -28 -30

30% -42 -48 -59 -29 -11 -15 -65 -92 -51 -36 -31 -21

40% -94 -98 -40 -42 -27 -58 -56 -68 -80 -77 -82 -89

50% -79 -84 -95 -40 -36 -7 -23 -66 -75 -74 -68 -45

60% -64 -51 -44 -63 -60 -68 -95 -44 -41 -25 -32 -35

70% -75 -77 -54 -69 -61 -42 -66 -89 -59 -69 -72 -71

80% -66 -54 -46 -69 -91 -124 -79 -66 -31 -28 -25 -19

90% -77 -82 -76 -67 -126 -94 -34 -33 -67 -53 -40 -35

Full Simulation Period
b

-59 -53 -46 -42 -40 -48 -64 -60 -38 -37 -36 -35

Wet (32%) -64 -56 -49 -44 -43 -70 -75 -84 -25 -27 -30 -28

Above Normal (16%) -62 -56 -50 -46 -43 -48 -68 -59 -49 -46 -44 -42

Below Normal (13%) -69 -61 -52 -46 -40 -41 -71 -63 -55 -54 -52 -51

Dry (24%) -55 -49 -43 -40 -35 -33 -56 -45 -44 -43 -42 -42

Critical (15%) -44 -40 -37 -36 -35 -34 -45 -31 -31 -23 -18 -18

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Table C-6-4. New Melones Reservoir, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805
20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663
30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577
40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362
50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200
60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089
70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940
80% 711 712 730 753 825 932 914 945 903 837 758 712
90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731
Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274
Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912
Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 1,954 1,970 1,970 1,970 2,030 2,062 2,198 2,284 2,209 2,103 2,000
20% 1,901 1,905 1,913 1,911 1,970 2,026 1,988 2,021 2,154 2,055 1,955 1,902
30% 1,729 1,727 1,790 1,857 1,925 1,975 1,910 1,972 1,983 1,877 1,785 1,736
40% 1,582 1,596 1,668 1,775 1,851 1,884 1,838 1,826 1,796 1,697 1,601 1,546
50% 1,427 1,416 1,439 1,556 1,660 1,719 1,674 1,721 1,675 1,561 1,460 1,409
60% 1,308 1,316 1,318 1,366 1,426 1,494 1,488 1,529 1,525 1,432 1,335 1,289
70% 1,049 1,073 1,187 1,210 1,289 1,269 1,265 1,343 1,276 1,180 1,092 1,043
80% 875 862 919 957 1,020 1,099 1,056 1,121 1,071 1,001 938 907
90% 635 646 646 681 779 803 734 731 835 756 682 639

Full Simulation Period
b 1,347 1,351 1,382 1,436 1,491 1,541 1,534 1,580 1,595 1,506 1,408 1,353

Wet (32%) 1,562 1,567 1,618 1,720 1,792 1,871 1,906 2,049 2,146 2,057 1,934 1,855
Above Normal (16%) 1,269 1,295 1,356 1,442 1,530 1,620 1,634 1,713 1,720 1,627 1,529 1,481
Below Normal (13%) 1,530 1,536 1,550 1,570 1,620 1,650 1,614 1,617 1,599 1,501 1,403 1,357

Dry (24%) 1,327 1,320 1,326 1,342 1,378 1,409 1,380 1,360 1,319 1,224 1,137 1,091
Critical (15%) 828 824 836 846 866 860 803 751 719 653 593 563

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 167 172 143 95 18 0 45 65 213 233 234 195
20% 244 251 247 220 123 98 105 59 270 224 236 239
30% 154 144 175 229 228 232 159 135 147 134 149 159
40% 217 224 196 219 230 209 189 225 176 187 186 184
50% 227 205 191 208 188 178 190 210 208 205 202 209
60% 220 223 194 157 168 153 115 150 208 209 201 200
70% 92 85 147 126 190 170 119 164 129 116 110 104
80% 164 150 190 205 194 167 142 176 168 165 180 195
90% 127 130 131 126 113 139 126 112 138 137 134 132

Full Simulation Period
b 155 156 155 156 146 144 132 146 175 169 163 159

Wet (32%) 119 121 116 114 83 77 73 88 153 141 131 124
Above Normal (16%) 177 179 181 181 170 165 153 170 204 208 207 208
Below Normal (13%) 167 170 172 173 167 170 153 170 184 179 175 174

Dry (24%) 177 177 177 181 187 188 170 183 188 185 181 179
Critical (15%) 161 161 162 165 170 170 157 166 162 155 144 137

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-6-5. New Melones Reservoir, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805
20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663
30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577
40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362
50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200
60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089
70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940
80% 711 712 730 753 825 932 914 945 903 837 758 712
90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731
Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274
Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912
Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,831 1,881 1,949 1,969 1,908 2,012 2,117 2,013 1,900 1,826
20% 1,588 1,587 1,601 1,626 1,782 1,794 1,752 1,844 1,816 1,740 1,631 1,571
30% 1,468 1,459 1,490 1,544 1,630 1,672 1,679 1,693 1,721 1,633 1,531 1,489
40% 1,249 1,252 1,347 1,437 1,522 1,573 1,512 1,494 1,505 1,405 1,297 1,242
50% 1,040 1,058 1,142 1,227 1,437 1,455 1,393 1,357 1,289 1,190 1,100 1,074
60% 976 997 1,023 1,072 1,134 1,161 1,159 1,246 1,218 1,130 1,032 983
70% 766 802 855 907 938 973 1,006 978 991 900 821 783
80% 554 553 620 621 623 697 651 721 761 686 617 587
90% 285 298 299 377 429 449 386 452 492 423 349 308

Full Simulation Period
b 1,063 1,073 1,112 1,169 1,239 1,284 1,265 1,287 1,299 1,221 1,134 1,086

Wet (32%) 1,309 1,321 1,388 1,496 1,602 1,668 1,704 1,812 1,906 1,833 1,722 1,653
Above Normal (16%) 983 1,014 1,079 1,168 1,271 1,361 1,363 1,413 1,396 1,302 1,207 1,162
Below Normal (13%) 1,210 1,220 1,242 1,267 1,329 1,354 1,298 1,276 1,254 1,163 1,071 1,028

Dry (24%) 1,018 1,018 1,030 1,045 1,081 1,114 1,066 1,031 990 903 823 781
Critical (15%) 558 559 570 578 597 591 506 449 433 391 355 336

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -36 -22 4 6 -3 -61 -108 -122 46 37 31 21
20% -69 -67 -65 -65 -66 -134 -132 -118 -68 -90 -88 -92

30% -107 -123 -124 -83 -67 -72 -71 -143 -115 -109 -104 -88

40% -116 -120 -126 -119 -99 -103 -137 -108 -114 -105 -118 -120

50% -161 -153 -106 -121 -35 -86 -90 -154 -178 -167 -158 -127

60% -112 -97 -102 -137 -125 -180 -214 -133 -100 -94 -102 -106

70% -190 -187 -185 -177 -161 -126 -140 -201 -156 -163 -162 -156

80% -157 -159 -109 -132 -203 -235 -263 -224 -142 -150 -141 -125

90% -222 -219 -216 -178 -238 -215 -221 -167 -206 -196 -198 -199

Full Simulation Period
b

-128 -121 -114 -110 -106 -112 -137 -146 -121 -115 -111 -108

Wet (32%) -134 -125 -114 -110 -108 -126 -129 -149 -88 -84 -81 -77

Above Normal (16%) -108 -102 -96 -92 -89 -94 -118 -130 -120 -117 -114 -112

Below Normal (13%) -154 -145 -137 -130 -124 -125 -164 -170 -161 -159 -157 -155

Dry (24%) -132 -125 -119 -116 -110 -107 -144 -145 -141 -136 -133 -131

Critical (15%) -109 -104 -104 -102 -99 -99 -140 -136 -123 -107 -95 -90

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-6-6. New Melones Reservoir, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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C.7. Millerton Storage  1 
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Figure C-7-1. Millerton Lake, End of October Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-2. Millerton Lake, End of November Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-3. Millerton Lake, End of December Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-4. Millerton Lake, End of January Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-5. Millerton Lake, End of February Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-6. Millerton Lake, End of March Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

100

200

300

400

500

600

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

En
d 

of
  M

ar
ch

 S
to

ra
ge

 (T
AF

)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-230 July 2015



Figure C-7-7. Millerton Lake, End of April Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-8. Millerton Lake, End of May Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-9. Millerton Lake, End of June Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-10. Millerton Lake, End of July Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-11. Millerton Lake, End of August Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-7-12. Millerton Lake, End of September Storage

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

Table C-7-1. Millerton Lake, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-7-2. Millerton Lake, End of Month Storage 

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

1/0/1900

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Table C-7-4. Millerton Lake, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Table C-7-5. Millerton Lake, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 292 374 439 439 479 488 524 524 495 311 258
20% 224 267 318 412 439 479 444 523 521 433 260 213
30% 211 250 293 351 439 472 421 479 503 361 210 194
40% 197 223 270 333 419 436 393 455 477 323 188 183
50% 189 210 252 303 383 396 373 430 418 283 178 179
60% 178 194 232 288 339 368 343 403 394 257 169 175
70% 172 176 213 258 315 326 308 379 364 228 162 172
80% 162 168 197 232 266 274 268 332 313 195 158 168
90% 155 154 172 187 204 205 225 245 246 163 136 159

Full Simulation Period
b 199 220 261 310 353 372 358 415 411 307 207 195

Wet (23%) 205 228 306 382 426 448 356 426 509 464 312 256
Above Normal (24%) 202 226 270 340 417 447 403 491 496 355 210 184
Below Normal (10%) 192 227 253 297 354 360 348 401 393 283 185 180

Dry (16%) 213 238 266 302 327 343 386 426 372 231 162 181
Critical (27%) 185 194 212 231 247 260 306 334 278 182 148 168

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Table C-7-6. Millerton Lake, End of Month Storage 

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a
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C.8. Trinity Lake Elevation  1 
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Figure C-8-1. Trinity Lake, Reservoir Pool Elevation, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-8-2. Trinity Lake, Reservoir Pool Elevation, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,331 2,332 2,337 2,345 2,350 2,360 2,364 2,361 2,359 2,353 2,339
20% 2,325 2,322 2,328 2,336 2,345 2,350 2,358 2,359 2,356 2,348 2,337 2,324
30% 2,306 2,309 2,318 2,326 2,341 2,349 2,357 2,353 2,348 2,338 2,326 2,314
40% 2,293 2,292 2,307 2,317 2,325 2,343 2,351 2,346 2,338 2,326 2,310 2,297
50% 2,278 2,280 2,291 2,303 2,317 2,325 2,337 2,331 2,320 2,308 2,295 2,286
60% 2,268 2,271 2,280 2,284 2,302 2,317 2,327 2,321 2,313 2,296 2,282 2,271
70% 2,259 2,258 2,266 2,271 2,281 2,291 2,301 2,300 2,294 2,284 2,271 2,262
80% 2,235 2,238 2,241 2,252 2,259 2,270 2,287 2,284 2,278 2,262 2,246 2,236
90% 2,192 2,201 2,205 2,206 2,221 2,246 2,254 2,252 2,245 2,229 2,202 2,195

Full Simulation Period
b 2,270 2,271 2,278 2,286 2,298 2,310 2,321 2,319 2,314 2,302 2,288 2,276

Wet (32%) 2,300 2,303 2,313 2,324 2,338 2,347 2,357 2,358 2,355 2,347 2,338 2,327
Above Normal (16%) 2,261 2,264 2,276 2,294 2,314 2,330 2,343 2,341 2,335 2,325 2,313 2,302
Below Normal (13%) 2,289 2,289 2,291 2,299 2,307 2,315 2,327 2,321 2,313 2,299 2,283 2,272

Dry (24%) 2,263 2,265 2,268 2,269 2,279 2,292 2,305 2,301 2,294 2,279 2,264 2,254
Critical (15%) 2,210 2,207 2,210 2,213 2,220 2,235 2,242 2,238 2,235 2,220 2,196 2,182

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,332 2,332 2,337 2,345 2,350 2,361 2,364 2,361 2,358 2,353 2,343
20% 2,328 2,331 2,332 2,337 2,345 2,350 2,359 2,360 2,355 2,348 2,338 2,330
30% 2,309 2,310 2,323 2,329 2,343 2,350 2,357 2,353 2,349 2,339 2,327 2,315
40% 2,293 2,298 2,308 2,320 2,333 2,346 2,352 2,347 2,338 2,325 2,309 2,296
50% 2,283 2,283 2,294 2,308 2,318 2,330 2,346 2,338 2,326 2,311 2,296 2,286
60% 2,273 2,276 2,279 2,289 2,306 2,320 2,326 2,324 2,318 2,302 2,288 2,278
70% 2,267 2,266 2,274 2,278 2,291 2,301 2,315 2,311 2,306 2,294 2,279 2,267
80% 2,249 2,250 2,253 2,261 2,269 2,283 2,299 2,297 2,289 2,273 2,261 2,252
90% 2,207 2,208 2,212 2,220 2,232 2,246 2,261 2,252 2,245 2,230 2,215 2,209

Full Simulation Period
b 2,275 2,277 2,283 2,291 2,303 2,314 2,325 2,322 2,317 2,305 2,291 2,280

Wet (32%) 2,301 2,305 2,314 2,325 2,339 2,347 2,357 2,358 2,355 2,347 2,338 2,328
Above Normal (16%) 2,270 2,273 2,286 2,303 2,320 2,335 2,347 2,346 2,339 2,329 2,315 2,304
Below Normal (13%) 2,295 2,296 2,298 2,305 2,313 2,320 2,331 2,326 2,318 2,303 2,287 2,274

Dry (24%) 2,266 2,269 2,272 2,274 2,284 2,296 2,309 2,304 2,298 2,284 2,269 2,259
Critical (15%) 2,218 2,216 2,217 2,222 2,229 2,243 2,250 2,246 2,243 2,227 2,204 2,191

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 1 0 0 0 0 1 0 0 0 0 4
20% 3 9 5 1 0 0 0 0 -1 0 1 6
30% 3 1 5 4 3 1 0 0 1 1 1 1
40% 1 6 1 3 7 2 1 0 0 -1 0 -1

50% 5 2 2 6 2 4 8 6 6 3 0 0
60% 5 5 -1 5 3 3 -1 3 4 6 6 7
70% 8 8 8 6 10 10 13 11 12 10 7 5
80% 14 12 12 9 10 14 12 13 11 11 15 16
90% 15 8 7 14 11 0 7 0 0 2 13 14

Full Simulation Period
b 5 5 5 5 4 4 3 4 4 3 3 4

Wet (32%) 1 2 1 1 1 0 0 0 0 0 0 2
Above Normal (16%) 8 10 10 9 7 5 4 4 4 4 2 2
Below Normal (13%) 6 7 7 6 6 6 4 5 5 4 3 3

Dry (24%) 3 4 4 5 5 4 4 4 5 5 5 5
Critical (15%) 8 8 8 9 8 8 8 8 7 8 8 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Elevation (Feet)

Table C-8-1. Trinity Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-246 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,331 2,332 2,337 2,345 2,350 2,360 2,364 2,361 2,359 2,353 2,339
20% 2,325 2,322 2,328 2,336 2,345 2,350 2,358 2,359 2,356 2,348 2,337 2,324
30% 2,306 2,309 2,318 2,326 2,341 2,349 2,357 2,353 2,348 2,338 2,326 2,314
40% 2,293 2,292 2,307 2,317 2,325 2,343 2,351 2,346 2,338 2,326 2,310 2,297
50% 2,278 2,280 2,291 2,303 2,317 2,325 2,337 2,331 2,320 2,308 2,295 2,286
60% 2,268 2,271 2,280 2,284 2,302 2,317 2,327 2,321 2,313 2,296 2,282 2,271
70% 2,259 2,258 2,266 2,271 2,281 2,291 2,301 2,300 2,294 2,284 2,271 2,262
80% 2,235 2,238 2,241 2,252 2,259 2,270 2,287 2,284 2,278 2,262 2,246 2,236
90% 2,192 2,201 2,205 2,206 2,221 2,246 2,254 2,252 2,245 2,229 2,202 2,195

Full Simulation Period
b 2,270 2,271 2,278 2,286 2,298 2,310 2,321 2,319 2,314 2,302 2,288 2,276

Wet (32%) 2,300 2,303 2,313 2,324 2,338 2,347 2,357 2,358 2,355 2,347 2,338 2,327
Above Normal (16%) 2,261 2,264 2,276 2,294 2,314 2,330 2,343 2,341 2,335 2,325 2,313 2,302
Below Normal (13%) 2,289 2,289 2,291 2,299 2,307 2,315 2,327 2,321 2,313 2,299 2,283 2,272

Dry (24%) 2,263 2,265 2,268 2,269 2,279 2,292 2,305 2,301 2,294 2,279 2,264 2,254
Critical (15%) 2,210 2,207 2,210 2,213 2,220 2,235 2,242 2,238 2,235 2,220 2,196 2,182

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,332 2,332 2,337 2,345 2,350 2,361 2,364 2,361 2,356 2,350 2,343
20% 2,329 2,331 2,332 2,337 2,345 2,350 2,359 2,358 2,356 2,348 2,337 2,330
30% 2,310 2,312 2,321 2,328 2,342 2,349 2,357 2,353 2,348 2,339 2,327 2,315
40% 2,291 2,294 2,309 2,317 2,333 2,345 2,351 2,347 2,340 2,324 2,309 2,296
50% 2,282 2,282 2,296 2,310 2,320 2,330 2,344 2,336 2,327 2,311 2,296 2,286
60% 2,273 2,276 2,279 2,287 2,306 2,321 2,327 2,324 2,317 2,302 2,289 2,278
70% 2,266 2,266 2,275 2,276 2,289 2,300 2,313 2,309 2,305 2,293 2,278 2,266
80% 2,245 2,250 2,251 2,260 2,272 2,281 2,297 2,295 2,288 2,272 2,257 2,248
90% 2,206 2,206 2,205 2,213 2,229 2,246 2,262 2,258 2,251 2,236 2,215 2,206

Full Simulation Period
b 2,275 2,277 2,283 2,291 2,303 2,314 2,324 2,322 2,317 2,305 2,291 2,281

Wet (32%) 2,301 2,305 2,314 2,325 2,339 2,347 2,357 2,358 2,355 2,347 2,338 2,328
Above Normal (16%) 2,268 2,271 2,284 2,301 2,319 2,334 2,347 2,345 2,339 2,328 2,315 2,304
Below Normal (13%) 2,293 2,295 2,297 2,304 2,312 2,319 2,330 2,325 2,317 2,302 2,286 2,274

Dry (24%) 2,265 2,268 2,271 2,273 2,283 2,296 2,309 2,305 2,299 2,284 2,269 2,260
Critical (15%) 2,226 2,220 2,222 2,225 2,231 2,244 2,252 2,248 2,244 2,229 2,204 2,193

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 1 0 0 0 0 1 0 0 -3 -2 4
20% 4 8 4 1 0 0 0 -1 0 0 0 6
30% 3 3 3 2 1 -1 0 0 0 1 2 2
40% -2 3 1 0 8 1 -1 1 2 -1 0 -1

50% 4 2 4 7 3 5 7 5 6 3 0 0
60% 5 5 0 4 3 4 0 2 4 6 6 7
70% 7 8 8 5 8 9 12 9 11 9 7 4
80% 10 12 10 8 13 11 10 11 9 10 11 12
90% 14 6 0 7 8 0 9 6 6 7 13 11

Full Simulation Period
b 5 5 5 5 4 4 3 4 4 3 3 4

Wet (32%) 1 2 1 1 1 0 0 0 0 0 0 2
Above Normal (16%) 7 8 8 7 5 4 4 4 4 3 2 2
Below Normal (13%) 4 5 6 5 5 5 3 4 4 3 3 2

Dry (24%) 3 3 3 4 4 4 4 4 5 5 5 6
Critical (15%) 16 13 13 12 11 10 9 9 9 9 8 11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Table C-8-2. Trinity Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-247 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,331 2,332 2,337 2,345 2,350 2,360 2,364 2,361 2,359 2,353 2,339
20% 2,325 2,322 2,328 2,336 2,345 2,350 2,358 2,359 2,356 2,348 2,337 2,324
30% 2,306 2,309 2,318 2,326 2,341 2,349 2,357 2,353 2,348 2,338 2,326 2,314
40% 2,293 2,292 2,307 2,317 2,325 2,343 2,351 2,346 2,338 2,326 2,310 2,297
50% 2,278 2,280 2,291 2,303 2,317 2,325 2,337 2,331 2,320 2,308 2,295 2,286
60% 2,268 2,271 2,280 2,284 2,302 2,317 2,327 2,321 2,313 2,296 2,282 2,271
70% 2,259 2,258 2,266 2,271 2,281 2,291 2,301 2,300 2,294 2,284 2,271 2,262
80% 2,235 2,238 2,241 2,252 2,259 2,270 2,287 2,284 2,278 2,262 2,246 2,236
90% 2,192 2,201 2,205 2,206 2,221 2,246 2,254 2,252 2,245 2,229 2,202 2,195

Full Simulation Period
b 2,270 2,271 2,278 2,286 2,298 2,310 2,321 2,319 2,314 2,302 2,288 2,276

Wet (32%) 2,300 2,303 2,313 2,324 2,338 2,347 2,357 2,358 2,355 2,347 2,338 2,327
Above Normal (16%) 2,261 2,264 2,276 2,294 2,314 2,330 2,343 2,341 2,335 2,325 2,313 2,302
Below Normal (13%) 2,289 2,289 2,291 2,299 2,307 2,315 2,327 2,321 2,313 2,299 2,283 2,272

Dry (24%) 2,263 2,265 2,268 2,269 2,279 2,292 2,305 2,301 2,294 2,279 2,264 2,254
Critical (15%) 2,210 2,207 2,210 2,213 2,220 2,235 2,242 2,238 2,235 2,220 2,196 2,182

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,330 2,332 2,337 2,345 2,350 2,360 2,364 2,361 2,359 2,353 2,339
20% 2,325 2,322 2,328 2,336 2,345 2,350 2,358 2,360 2,356 2,348 2,336 2,323
30% 2,306 2,309 2,319 2,326 2,341 2,349 2,357 2,353 2,348 2,338 2,326 2,314
40% 2,296 2,292 2,308 2,318 2,325 2,344 2,352 2,347 2,338 2,326 2,311 2,299
50% 2,279 2,281 2,292 2,304 2,317 2,326 2,336 2,332 2,322 2,308 2,296 2,286
60% 2,269 2,273 2,281 2,284 2,302 2,317 2,328 2,321 2,314 2,301 2,283 2,271
70% 2,261 2,259 2,266 2,271 2,281 2,292 2,301 2,299 2,293 2,283 2,270 2,263
80% 2,235 2,238 2,241 2,252 2,259 2,270 2,288 2,282 2,277 2,262 2,248 2,235
90% 2,190 2,200 2,201 2,206 2,221 2,245 2,253 2,251 2,246 2,232 2,203 2,193

Full Simulation Period
b 2,270 2,271 2,278 2,286 2,299 2,310 2,321 2,319 2,314 2,302 2,289 2,277

Wet (32%) 2,300 2,303 2,313 2,325 2,338 2,347 2,357 2,358 2,355 2,347 2,338 2,326
Above Normal (16%) 2,259 2,262 2,276 2,294 2,314 2,330 2,343 2,342 2,335 2,326 2,313 2,303
Below Normal (13%) 2,289 2,290 2,292 2,299 2,308 2,315 2,326 2,321 2,313 2,299 2,284 2,272

Dry (24%) 2,263 2,265 2,268 2,269 2,279 2,292 2,305 2,301 2,294 2,279 2,265 2,254
Critical (15%) 2,209 2,206 2,209 2,212 2,220 2,234 2,241 2,237 2,235 2,221 2,199 2,183

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 1 0 0 0 0 0 0 0 -1 -1

30% 0 0 1 0 0 0 0 0 0 0 0 0
40% 4 0 0 1 0 1 1 0 0 0 1 2
50% 1 1 1 1 1 0 -1 0 2 0 1 1
60% 1 2 1 0 0 0 0 0 0 5 1 0
70% 2 2 -1 -1 0 1 0 -1 0 -1 -1 1
80% 0 -1 0 0 0 0 1 -2 -1 1 2 -1

90% -2 0 -4 0 0 -1 -1 -1 1 3 1 -2

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 1 1 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0

Above Normal (16%) -2 -2 0 0 0 0 0 0 0 0 1 1
Below Normal (13%) 1 1 1 1 1 0 0 0 0 0 1 0

Dry (24%) 1 0 0 0 0 0 0 0 0 0 1 1
Critical (15%) 0 -1 -1 -1 -1 -1 -1 -1 -1 2 3 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Table C-8-3. Trinity Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-248 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,332 2,332 2,337 2,345 2,350 2,361 2,364 2,361 2,358 2,353 2,343
20% 2,328 2,331 2,332 2,337 2,345 2,350 2,359 2,360 2,355 2,348 2,338 2,330
30% 2,309 2,310 2,323 2,329 2,343 2,350 2,357 2,353 2,349 2,339 2,327 2,315
40% 2,293 2,298 2,308 2,320 2,333 2,346 2,352 2,347 2,338 2,325 2,309 2,296
50% 2,283 2,283 2,294 2,308 2,318 2,330 2,346 2,338 2,326 2,311 2,296 2,286
60% 2,273 2,276 2,279 2,289 2,306 2,320 2,326 2,324 2,318 2,302 2,288 2,278
70% 2,267 2,266 2,274 2,278 2,291 2,301 2,315 2,311 2,306 2,294 2,279 2,267
80% 2,249 2,250 2,253 2,261 2,269 2,283 2,299 2,297 2,289 2,273 2,261 2,252
90% 2,207 2,208 2,212 2,220 2,232 2,246 2,261 2,252 2,245 2,230 2,215 2,209

Full Simulation Period
b 2,275 2,277 2,283 2,291 2,303 2,314 2,325 2,322 2,317 2,305 2,291 2,280

Wet (32%) 2,301 2,305 2,314 2,325 2,339 2,347 2,357 2,358 2,355 2,347 2,338 2,328
Above Normal (16%) 2,270 2,273 2,286 2,303 2,320 2,335 2,347 2,346 2,339 2,329 2,315 2,304
Below Normal (13%) 2,295 2,296 2,298 2,305 2,313 2,320 2,331 2,326 2,318 2,303 2,287 2,274

Dry (24%) 2,266 2,269 2,272 2,274 2,284 2,296 2,309 2,304 2,298 2,284 2,269 2,259
Critical (15%) 2,218 2,216 2,217 2,222 2,229 2,243 2,250 2,246 2,243 2,227 2,204 2,191

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,331 2,332 2,337 2,345 2,350 2,360 2,364 2,361 2,359 2,353 2,339
20% 2,325 2,322 2,328 2,336 2,345 2,350 2,358 2,359 2,356 2,348 2,337 2,324
30% 2,306 2,309 2,318 2,326 2,341 2,349 2,357 2,353 2,348 2,338 2,326 2,314
40% 2,293 2,292 2,307 2,317 2,325 2,343 2,351 2,346 2,338 2,326 2,310 2,297
50% 2,278 2,280 2,291 2,303 2,317 2,325 2,337 2,331 2,320 2,308 2,295 2,286
60% 2,268 2,271 2,280 2,284 2,302 2,317 2,327 2,321 2,313 2,296 2,282 2,271
70% 2,259 2,258 2,266 2,271 2,281 2,291 2,301 2,300 2,294 2,284 2,271 2,262
80% 2,235 2,238 2,241 2,252 2,259 2,270 2,287 2,284 2,278 2,262 2,246 2,236
90% 2,192 2,201 2,205 2,206 2,221 2,246 2,254 2,252 2,245 2,229 2,202 2,195

Full Simulation Period
b 2,270 2,271 2,278 2,286 2,298 2,310 2,321 2,319 2,314 2,302 2,288 2,276

Wet (32%) 2,300 2,303 2,313 2,324 2,338 2,347 2,357 2,358 2,355 2,347 2,338 2,327
Above Normal (16%) 2,261 2,264 2,276 2,294 2,314 2,330 2,343 2,341 2,335 2,325 2,313 2,302
Below Normal (13%) 2,289 2,289 2,291 2,299 2,307 2,315 2,327 2,321 2,313 2,299 2,283 2,272

Dry (24%) 2,263 2,265 2,268 2,269 2,279 2,292 2,305 2,301 2,294 2,279 2,264 2,254
Critical (15%) 2,210 2,207 2,210 2,213 2,220 2,235 2,242 2,238 2,235 2,220 2,196 2,182

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 -1 0 0 0 0 -1 0 0 0 0 -4

20% -3 -9 -5 -1 0 0 0 0 1 0 -1 -6

30% -3 -1 -5 -4 -3 -1 0 0 -1 -1 -1 -1

40% -1 -6 -1 -3 -7 -2 -1 0 0 1 0 1
50% -5 -2 -2 -6 -2 -4 -8 -6 -6 -3 0 0

60% -5 -5 1 -5 -3 -3 1 -3 -4 -6 -6 -7

70% -8 -8 -8 -6 -10 -10 -13 -11 -12 -10 -7 -5

80% -14 -12 -12 -9 -10 -14 -12 -13 -11 -11 -15 -16

90% -15 -8 -7 -14 -11 0 -7 0 0 -2 -13 -14

Full Simulation Period
b

-5 -5 -5 -5 -4 -4 -3 -4 -4 -3 -3 -4

Wet (32%) -1 -2 -1 -1 -1 0 0 0 0 0 0 -2

Above Normal (16%) -8 -10 -10 -9 -7 -5 -4 -4 -4 -4 -2 -2

Below Normal (13%) -6 -7 -7 -6 -6 -6 -4 -5 -5 -4 -3 -3

Dry (24%) -3 -4 -4 -5 -5 -4 -4 -4 -5 -5 -5 -5

Critical (15%) -8 -8 -8 -9 -8 -8 -8 -8 -7 -8 -8 -9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (Feet)

Table C-8-4. Trinity Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-249 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,332 2,332 2,337 2,345 2,350 2,361 2,364 2,361 2,358 2,353 2,343
20% 2,328 2,331 2,332 2,337 2,345 2,350 2,359 2,360 2,355 2,348 2,338 2,330
30% 2,309 2,310 2,323 2,329 2,343 2,350 2,357 2,353 2,349 2,339 2,327 2,315
40% 2,293 2,298 2,308 2,320 2,333 2,346 2,352 2,347 2,338 2,325 2,309 2,296
50% 2,283 2,283 2,294 2,308 2,318 2,330 2,346 2,338 2,326 2,311 2,296 2,286
60% 2,273 2,276 2,279 2,289 2,306 2,320 2,326 2,324 2,318 2,302 2,288 2,278
70% 2,267 2,266 2,274 2,278 2,291 2,301 2,315 2,311 2,306 2,294 2,279 2,267
80% 2,249 2,250 2,253 2,261 2,269 2,283 2,299 2,297 2,289 2,273 2,261 2,252
90% 2,207 2,208 2,212 2,220 2,232 2,246 2,261 2,252 2,245 2,230 2,215 2,209

Full Simulation Period
b 2,275 2,277 2,283 2,291 2,303 2,314 2,325 2,322 2,317 2,305 2,291 2,280

Wet (32%) 2,301 2,305 2,314 2,325 2,339 2,347 2,357 2,358 2,355 2,347 2,338 2,328
Above Normal (16%) 2,270 2,273 2,286 2,303 2,320 2,335 2,347 2,346 2,339 2,329 2,315 2,304
Below Normal (13%) 2,295 2,296 2,298 2,305 2,313 2,320 2,331 2,326 2,318 2,303 2,287 2,274

Dry (24%) 2,266 2,269 2,272 2,274 2,284 2,296 2,309 2,304 2,298 2,284 2,269 2,259
Critical (15%) 2,218 2,216 2,217 2,222 2,229 2,243 2,250 2,246 2,243 2,227 2,204 2,191

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,332 2,332 2,337 2,345 2,350 2,361 2,364 2,361 2,356 2,350 2,343
20% 2,329 2,331 2,332 2,337 2,345 2,350 2,359 2,358 2,356 2,348 2,337 2,330
30% 2,310 2,312 2,321 2,328 2,342 2,349 2,357 2,353 2,348 2,339 2,327 2,315
40% 2,291 2,294 2,309 2,317 2,333 2,345 2,351 2,347 2,340 2,324 2,309 2,296
50% 2,282 2,282 2,296 2,310 2,320 2,330 2,344 2,336 2,327 2,311 2,296 2,286
60% 2,273 2,276 2,279 2,287 2,306 2,321 2,327 2,324 2,317 2,302 2,289 2,278
70% 2,266 2,266 2,275 2,276 2,289 2,300 2,313 2,309 2,305 2,293 2,278 2,266
80% 2,245 2,250 2,251 2,260 2,272 2,281 2,297 2,295 2,288 2,272 2,257 2,248
90% 2,206 2,206 2,205 2,213 2,229 2,246 2,262 2,258 2,251 2,236 2,215 2,206

Full Simulation Period
b 2,275 2,277 2,283 2,291 2,303 2,314 2,324 2,322 2,317 2,305 2,291 2,281

Wet (32%) 2,301 2,305 2,314 2,325 2,339 2,347 2,357 2,358 2,355 2,347 2,338 2,328
Above Normal (16%) 2,268 2,271 2,284 2,301 2,319 2,334 2,347 2,345 2,339 2,328 2,315 2,304
Below Normal (13%) 2,293 2,295 2,297 2,304 2,312 2,319 2,330 2,325 2,317 2,302 2,286 2,274

Dry (24%) 2,265 2,268 2,271 2,273 2,283 2,296 2,309 2,305 2,299 2,284 2,269 2,260
Critical (15%) 2,226 2,220 2,222 2,225 2,231 2,244 2,252 2,248 2,244 2,229 2,204 2,193

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 -2 -2 0
20% 1 -1 0 0 0 0 0 -2 1 0 -1 0

30% 1 2 -2 -1 -1 -1 0 0 -1 0 0 0
40% -2 -4 0 -3 0 -1 -1 1 2 -1 0 -1

50% -1 -1 2 2 1 0 -2 -1 1 0 0 0
60% -1 0 0 -1 0 1 1 0 0 0 0 0
70% -1 0 1 -2 -2 -1 -1 -2 -1 -1 0 -1

80% -4 0 -2 -1 2 -2 -2 -2 -1 -1 -4 -5

90% -1 -2 -7 -6 -3 0 2 5 6 6 0 -3

Full Simulation Period
b 1 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) -2 -2 -2 -2 -1 -1 -1 -1 0 -1 0 0

Below Normal (13%) -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 0 -1

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 8 5 5 4 3 2 1 2 2 1 0 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Table C-8-5. Trinity Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,332 2,332 2,337 2,345 2,350 2,361 2,364 2,361 2,358 2,353 2,343
20% 2,328 2,331 2,332 2,337 2,345 2,350 2,359 2,360 2,355 2,348 2,338 2,330
30% 2,309 2,310 2,323 2,329 2,343 2,350 2,357 2,353 2,349 2,339 2,327 2,315
40% 2,293 2,298 2,308 2,320 2,333 2,346 2,352 2,347 2,338 2,325 2,309 2,296
50% 2,283 2,283 2,294 2,308 2,318 2,330 2,346 2,338 2,326 2,311 2,296 2,286
60% 2,273 2,276 2,279 2,289 2,306 2,320 2,326 2,324 2,318 2,302 2,288 2,278
70% 2,267 2,266 2,274 2,278 2,291 2,301 2,315 2,311 2,306 2,294 2,279 2,267
80% 2,249 2,250 2,253 2,261 2,269 2,283 2,299 2,297 2,289 2,273 2,261 2,252
90% 2,207 2,208 2,212 2,220 2,232 2,246 2,261 2,252 2,245 2,230 2,215 2,209

Full Simulation Period
b 2,275 2,277 2,283 2,291 2,303 2,314 2,325 2,322 2,317 2,305 2,291 2,280

Wet (32%) 2,301 2,305 2,314 2,325 2,339 2,347 2,357 2,358 2,355 2,347 2,338 2,328
Above Normal (16%) 2,270 2,273 2,286 2,303 2,320 2,335 2,347 2,346 2,339 2,329 2,315 2,304
Below Normal (13%) 2,295 2,296 2,298 2,305 2,313 2,320 2,331 2,326 2,318 2,303 2,287 2,274

Dry (24%) 2,266 2,269 2,272 2,274 2,284 2,296 2,309 2,304 2,298 2,284 2,269 2,259
Critical (15%) 2,218 2,216 2,217 2,222 2,229 2,243 2,250 2,246 2,243 2,227 2,204 2,191

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,330 2,332 2,337 2,345 2,350 2,360 2,364 2,361 2,359 2,353 2,339
20% 2,325 2,322 2,328 2,336 2,345 2,350 2,358 2,360 2,356 2,348 2,336 2,323
30% 2,306 2,309 2,319 2,326 2,341 2,349 2,357 2,353 2,348 2,338 2,326 2,314
40% 2,296 2,292 2,308 2,318 2,325 2,344 2,352 2,347 2,338 2,326 2,311 2,299
50% 2,279 2,281 2,292 2,304 2,317 2,326 2,336 2,332 2,322 2,308 2,296 2,286
60% 2,269 2,273 2,281 2,284 2,302 2,317 2,328 2,321 2,314 2,301 2,283 2,271
70% 2,261 2,259 2,266 2,271 2,281 2,292 2,301 2,299 2,293 2,283 2,270 2,263
80% 2,235 2,238 2,241 2,252 2,259 2,270 2,288 2,282 2,277 2,262 2,248 2,235
90% 2,190 2,200 2,201 2,206 2,221 2,245 2,253 2,251 2,246 2,232 2,203 2,193

Full Simulation Period
b 2,270 2,271 2,278 2,286 2,299 2,310 2,321 2,319 2,314 2,302 2,289 2,277

Wet (32%) 2,300 2,303 2,313 2,325 2,338 2,347 2,357 2,358 2,355 2,347 2,338 2,326
Above Normal (16%) 2,259 2,262 2,276 2,294 2,314 2,330 2,343 2,342 2,335 2,326 2,313 2,303
Below Normal (13%) 2,289 2,290 2,292 2,299 2,308 2,315 2,326 2,321 2,313 2,299 2,284 2,272

Dry (24%) 2,263 2,265 2,268 2,269 2,279 2,292 2,305 2,301 2,294 2,279 2,265 2,254
Critical (15%) 2,209 2,206 2,209 2,212 2,220 2,234 2,241 2,237 2,235 2,221 2,199 2,183

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 -2 0 0 0 0 -1 0 0 1 0 -4

20% -3 -9 -4 -1 0 0 0 0 1 0 -2 -7

30% -3 -1 -4 -3 -2 0 0 0 -1 -1 -1 -1

40% 3 -6 -1 -2 -7 -1 0 0 0 1 2 2
50% -4 -1 -2 -4 -1 -4 -10 -6 -4 -3 0 0
60% -5 -3 2 -5 -4 -3 2 -2 -4 -2 -5 -7

70% -6 -7 -8 -7 -10 -9 -14 -12 -12 -11 -9 -5

80% -14 -12 -12 -9 -10 -13 -11 -15 -12 -10 -13 -18

90% -17 -8 -11 -14 -11 -1 -8 -1 1 2 -12 -16

Full Simulation Period
b

-5 -5 -5 -5 -4 -4 -4 -4 -4 -3 -2 -3

Wet (32%) -1 -2 -1 -1 0 0 0 0 0 0 0 -2

Above Normal (16%) -10 -11 -11 -9 -7 -5 -4 -4 -4 -3 -2 -1

Below Normal (13%) -5 -6 -6 -5 -5 -5 -5 -5 -5 -3 -3 -2

Dry (24%) -2 -3 -3 -5 -4 -4 -4 -4 -4 -4 -5 -5

Critical (15%) -9 -9 -8 -9 -9 -9 -9 -9 -8 -6 -5 -8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Table C-8-6. Trinity Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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C.9. Shasta Lake Elevation  1 
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Figure C-9-1. Shasta Lake, Reservoir Pool Elevation, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-9-2. Shasta Lake, Reservoir Pool Elevation, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,015 1,015 1,020 1,033 1,041 1,055 1,064 1,067 1,063 1,044 1,031 1,014
20% 1,005 1,003 1,019 1,029 1,036 1,051 1,063 1,067 1,057 1,039 1,027 1,008
30% 1,000 996 1,017 1,022 1,033 1,047 1,061 1,067 1,054 1,031 1,016 1,005
40% 994 992 1,007 1,017 1,027 1,045 1,057 1,062 1,048 1,020 1,007 1,000
50% 988 986 996 1,013 1,023 1,039 1,052 1,054 1,039 1,014 999 994
60% 984 981 986 1,004 1,018 1,031 1,047 1,046 1,030 1,006 994 989
70% 969 970 975 990 1,012 1,024 1,038 1,031 1,019 993 984 974
80% 953 953 964 981 996 1,012 1,025 1,014 998 974 961 957
90% 907 905 912 954 967 987 993 994 976 943 917 914

Full Simulation Period
b 972 971 982 998 1,012 1,028 1,038 1,038 1,024 1,000 985 976

Wet (32%) 991 992 1,008 1,023 1,031 1,041 1,058 1,064 1,056 1,037 1,024 1,005
Above Normal (16%) 967 968 982 1,012 1,025 1,048 1,062 1,063 1,049 1,024 1,009 999
Below Normal (13%) 986 985 991 1,009 1,025 1,040 1,048 1,045 1,031 1,006 989 987

Dry (24%) 969 967 975 986 1,006 1,027 1,037 1,034 1,018 995 982 980
Critical (15%) 927 923 929 939 951 968 965 958 935 899 876 872

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,017 1,017 1,022 1,033 1,044 1,055 1,065 1,067 1,063 1,044 1,030 1,023
20% 1,017 1,017 1,020 1,030 1,039 1,051 1,063 1,067 1,057 1,039 1,023 1,020
30% 1,012 1,015 1,019 1,028 1,035 1,048 1,061 1,066 1,053 1,030 1,014 1,010
40% 1,003 1,007 1,017 1,023 1,031 1,046 1,058 1,061 1,044 1,019 1,005 1,003
50% 993 995 1,012 1,020 1,027 1,044 1,054 1,056 1,037 1,012 997 995
60% 985 988 1,003 1,013 1,021 1,037 1,050 1,046 1,027 1,004 990 988
70% 975 982 991 1,001 1,017 1,028 1,043 1,039 1,020 997 986 982
80% 961 964 966 989 1,005 1,024 1,034 1,029 1,004 979 963 963
90% 918 913 926 959 978 996 994 1,004 989 955 931 926

Full Simulation Period
b 979 981 990 1,004 1,016 1,031 1,042 1,041 1,026 1,002 986 983

Wet (32%) 997 1,002 1,012 1,024 1,032 1,041 1,058 1,063 1,055 1,037 1,022 1,017
Above Normal (16%) 974 978 992 1,019 1,028 1,048 1,062 1,062 1,046 1,021 1,005 1,003
Below Normal (13%) 997 998 1,004 1,019 1,034 1,046 1,053 1,049 1,031 1,006 987 986

Dry (24%) 972 974 982 992 1,012 1,032 1,041 1,038 1,020 997 984 982
Critical (15%) 938 935 941 950 961 977 974 967 943 910 889 884

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2 2 2 1 4 0 1 0 -1 0 -1 10
20% 11 14 2 1 3 0 1 0 0 -1 -4 13
30% 12 19 2 6 2 1 0 0 -1 -1 -2 5
40% 9 15 10 5 3 1 1 -2 -3 -1 -2 4
50% 4 10 16 7 4 5 1 2 -2 -2 -3 1
60% 1 7 16 9 3 6 2 0 -3 -2 -3 -1

70% 6 12 15 12 5 4 5 7 1 4 2 7
80% 9 11 2 8 9 12 9 15 6 5 2 6
90% 11 8 14 5 11 9 1 10 13 12 13 13

Full Simulation Period
b 7 10 8 6 5 4 3 3 1 2 1 7

Wet (32%) 6 10 4 1 0 0 0 0 -1 0 -2 12
Above Normal (16%) 7 10 10 7 3 1 0 0 -2 -3 -4 4
Below Normal (13%) 11 14 13 10 9 6 5 4 1 1 -2 -1

Dry (24%) 3 7 7 6 6 6 5 4 2 2 3 2
Critical (15%) 11 12 12 11 10 9 9 9 8 11 13 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Elevation (Feet)

Table C-9-1. Shasta Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,015 1,015 1,020 1,033 1,041 1,055 1,064 1,067 1,063 1,044 1,031 1,014
20% 1,005 1,003 1,019 1,029 1,036 1,051 1,063 1,067 1,057 1,039 1,027 1,008
30% 1,000 996 1,017 1,022 1,033 1,047 1,061 1,067 1,054 1,031 1,016 1,005
40% 994 992 1,007 1,017 1,027 1,045 1,057 1,062 1,048 1,020 1,007 1,000
50% 988 986 996 1,013 1,023 1,039 1,052 1,054 1,039 1,014 999 994
60% 984 981 986 1,004 1,018 1,031 1,047 1,046 1,030 1,006 994 989
70% 969 970 975 990 1,012 1,024 1,038 1,031 1,019 993 984 974
80% 953 953 964 981 996 1,012 1,025 1,014 998 974 961 957
90% 907 905 912 954 967 987 993 994 976 943 917 914

Full Simulation Period
b 972 971 982 998 1,012 1,028 1,038 1,038 1,024 1,000 985 976

Wet (32%) 991 992 1,008 1,023 1,031 1,041 1,058 1,064 1,056 1,037 1,024 1,005
Above Normal (16%) 967 968 982 1,012 1,025 1,048 1,062 1,063 1,049 1,024 1,009 999
Below Normal (13%) 986 985 991 1,009 1,025 1,040 1,048 1,045 1,031 1,006 989 987

Dry (24%) 969 967 975 986 1,006 1,027 1,037 1,034 1,018 995 982 980
Critical (15%) 927 923 929 939 951 968 965 958 935 899 876 872

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,017 1,017 1,021 1,034 1,044 1,055 1,064 1,067 1,063 1,043 1,031 1,023
20% 1,015 1,017 1,020 1,030 1,039 1,052 1,063 1,067 1,057 1,039 1,024 1,022
30% 1,010 1,013 1,019 1,028 1,035 1,048 1,061 1,066 1,053 1,029 1,013 1,011
40% 1,003 1,009 1,017 1,022 1,032 1,046 1,057 1,060 1,044 1,019 1,006 1,003
50% 992 996 1,010 1,018 1,027 1,042 1,054 1,055 1,038 1,012 996 995
60% 983 988 1,003 1,014 1,020 1,038 1,050 1,047 1,028 1,006 992 988
70% 977 979 990 1,001 1,017 1,028 1,044 1,038 1,022 997 986 981
80% 962 962 969 989 1,005 1,023 1,034 1,030 1,006 983 966 964
90% 926 925 930 962 977 998 993 1,002 990 961 942 933

Full Simulation Period
b 978 981 990 1,004 1,016 1,031 1,042 1,041 1,026 1,002 987 982

Wet (32%) 997 1,002 1,012 1,024 1,032 1,041 1,058 1,063 1,055 1,036 1,022 1,017
Above Normal (16%) 973 976 990 1,018 1,028 1,048 1,062 1,062 1,046 1,021 1,006 1,004
Below Normal (13%) 997 998 1,004 1,019 1,034 1,046 1,054 1,049 1,032 1,008 991 986

Dry (24%) 974 976 983 993 1,013 1,033 1,042 1,039 1,021 998 985 983
Critical (15%) 935 933 939 948 960 975 972 966 941 910 888 882

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2 2 1 1 3 0 0 0 -1 -1 0 10
20% 9 14 1 1 3 0 0 0 0 -1 -3 14
30% 10 17 2 6 3 1 0 -1 -1 -2 -2 6
40% 9 17 10 5 5 1 0 -2 -3 -1 -1 3
50% 4 11 14 5 4 4 1 1 -1 -1 -3 1
60% -1 7 16 9 2 7 3 0 -2 0 -2 -2

70% 8 9 15 11 5 4 6 6 3 4 3 7
80% 9 9 5 8 9 11 9 16 8 8 5 7
90% 20 20 18 8 10 11 0 8 14 17 25 20

Full Simulation Period
b 7 10 8 6 5 4 3 3 1 2 2 6

Wet (32%) 6 10 4 1 0 0 0 0 -1 -1 -2 12
Above Normal (16%) 5 8 8 6 2 0 0 -1 -2 -2 -3 5
Below Normal (13%) 11 14 13 10 9 6 6 4 2 2 2 -2

Dry (24%) 5 9 8 7 7 6 6 5 3 3 3 2
Critical (15%) 8 10 10 9 8 7 8 8 7 11 11 11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Table C-9-2. Shasta Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-256 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,015 1,015 1,020 1,033 1,041 1,055 1,064 1,067 1,063 1,044 1,031 1,014
20% 1,005 1,003 1,019 1,029 1,036 1,051 1,063 1,067 1,057 1,039 1,027 1,008
30% 1,000 996 1,017 1,022 1,033 1,047 1,061 1,067 1,054 1,031 1,016 1,005
40% 994 992 1,007 1,017 1,027 1,045 1,057 1,062 1,048 1,020 1,007 1,000
50% 988 986 996 1,013 1,023 1,039 1,052 1,054 1,039 1,014 999 994
60% 984 981 986 1,004 1,018 1,031 1,047 1,046 1,030 1,006 994 989
70% 969 970 975 990 1,012 1,024 1,038 1,031 1,019 993 984 974
80% 953 953 964 981 996 1,012 1,025 1,014 998 974 961 957
90% 907 905 912 954 967 987 993 994 976 943 917 914

Full Simulation Period
b 972 971 982 998 1,012 1,028 1,038 1,038 1,024 1,000 985 976

Wet (32%) 991 992 1,008 1,023 1,031 1,041 1,058 1,064 1,056 1,037 1,024 1,005
Above Normal (16%) 967 968 982 1,012 1,025 1,048 1,062 1,063 1,049 1,024 1,009 999
Below Normal (13%) 986 985 991 1,009 1,025 1,040 1,048 1,045 1,031 1,006 989 987

Dry (24%) 969 967 975 986 1,006 1,027 1,037 1,034 1,018 995 982 980
Critical (15%) 927 923 929 939 951 968 965 958 935 899 876 872

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,015 1,017 1,020 1,033 1,041 1,055 1,065 1,067 1,063 1,044 1,031 1,014
20% 1,007 1,002 1,019 1,029 1,037 1,051 1,063 1,067 1,057 1,039 1,026 1,008
30% 1,001 996 1,017 1,022 1,033 1,047 1,061 1,067 1,054 1,031 1,016 1,005
40% 995 992 1,008 1,018 1,028 1,045 1,057 1,063 1,046 1,020 1,007 1,000
50% 989 986 996 1,014 1,023 1,039 1,052 1,055 1,040 1,015 1,000 994
60% 984 981 986 1,005 1,018 1,032 1,047 1,046 1,032 1,007 995 989
70% 970 970 976 990 1,013 1,024 1,038 1,033 1,019 994 984 974
80% 951 953 964 981 996 1,013 1,027 1,017 1,000 976 959 955
90% 904 902 908 952 970 987 992 996 980 944 913 910

Full Simulation Period
b 972 971 982 998 1,012 1,028 1,038 1,039 1,025 1,001 985 976

Wet (32%) 991 992 1,008 1,023 1,031 1,041 1,058 1,064 1,056 1,037 1,024 1,005
Above Normal (16%) 967 968 982 1,012 1,025 1,048 1,062 1,063 1,049 1,024 1,009 999
Below Normal (13%) 987 985 992 1,009 1,025 1,040 1,048 1,045 1,031 1,006 990 988

Dry (24%) 969 967 975 986 1,006 1,027 1,037 1,035 1,019 996 982 980
Critical (15%) 925 921 928 938 950 967 965 959 937 899 874 869

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 1 0 0 0 0 0 0 0 0 0 1
20% 1 -1 0 0 0 0 0 0 0 -1 0 0

30% 1 0 0 0 0 0 0 0 0 0 1 0
40% 1 0 1 0 0 0 0 0 -1 0 0 1
50% 1 0 1 1 0 0 0 1 0 1 1 0
60% 0 0 0 0 0 1 0 0 2 1 1 0

70% 1 0 1 1 1 0 1 2 0 1 0 0
80% -2 0 0 0 0 1 2 3 2 2 -3 -3

90% -3 -3 -4 -2 3 1 -1 2 4 1 -4 -3

Full Simulation Period
b

0 0 0 0 0 0 0 1 1 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) 1 1 1 1 0 0 1 1 1 0 1 1

Dry (24%) 0 0 0 0 0 0 0 1 1 1 0 0

Critical (15%) -2 -2 -1 -1 -1 -1 0 1 3 -1 -2 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Table C-9-3. Shasta Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,017 1,017 1,022 1,033 1,044 1,055 1,065 1,067 1,063 1,044 1,030 1,023
20% 1,017 1,017 1,020 1,030 1,039 1,051 1,063 1,067 1,057 1,039 1,023 1,020
30% 1,012 1,015 1,019 1,028 1,035 1,048 1,061 1,066 1,053 1,030 1,014 1,010
40% 1,003 1,007 1,017 1,023 1,031 1,046 1,058 1,061 1,044 1,019 1,005 1,003
50% 993 995 1,012 1,020 1,027 1,044 1,054 1,056 1,037 1,012 997 995
60% 985 988 1,003 1,013 1,021 1,037 1,050 1,046 1,027 1,004 990 988
70% 975 982 991 1,001 1,017 1,028 1,043 1,039 1,020 997 986 982
80% 961 964 966 989 1,005 1,024 1,034 1,029 1,004 979 963 963
90% 918 913 926 959 978 996 994 1,004 989 955 931 926

Full Simulation Period
b 979 981 990 1,004 1,016 1,031 1,042 1,041 1,026 1,002 986 983

Wet (32%) 997 1,002 1,012 1,024 1,032 1,041 1,058 1,063 1,055 1,037 1,022 1,017
Above Normal (16%) 974 978 992 1,019 1,028 1,048 1,062 1,062 1,046 1,021 1,005 1,003
Below Normal (13%) 997 998 1,004 1,019 1,034 1,046 1,053 1,049 1,031 1,006 987 986

Dry (24%) 972 974 982 992 1,012 1,032 1,041 1,038 1,020 997 984 982
Critical (15%) 938 935 941 950 961 977 974 967 943 910 889 884

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,015 1,015 1,020 1,033 1,041 1,055 1,064 1,067 1,063 1,044 1,031 1,014
20% 1,005 1,003 1,019 1,029 1,036 1,051 1,063 1,067 1,057 1,039 1,027 1,008
30% 1,000 996 1,017 1,022 1,033 1,047 1,061 1,067 1,054 1,031 1,016 1,005
40% 994 992 1,007 1,017 1,027 1,045 1,057 1,062 1,048 1,020 1,007 1,000
50% 988 986 996 1,013 1,023 1,039 1,052 1,054 1,039 1,014 999 994
60% 984 981 986 1,004 1,018 1,031 1,047 1,046 1,030 1,006 994 989
70% 969 970 975 990 1,012 1,024 1,038 1,031 1,019 993 984 974
80% 953 953 964 981 996 1,012 1,025 1,014 998 974 961 957
90% 907 905 912 954 967 987 993 994 976 943 917 914

Full Simulation Period
b 972 971 982 998 1,012 1,028 1,038 1,038 1,024 1,000 985 976

Wet (32%) 991 992 1,008 1,023 1,031 1,041 1,058 1,064 1,056 1,037 1,024 1,005
Above Normal (16%) 967 968 982 1,012 1,025 1,048 1,062 1,063 1,049 1,024 1,009 999
Below Normal (13%) 986 985 991 1,009 1,025 1,040 1,048 1,045 1,031 1,006 989 987

Dry (24%) 969 967 975 986 1,006 1,027 1,037 1,034 1,018 995 982 980
Critical (15%) 927 923 929 939 951 968 965 958 935 899 876 872

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2 -2 -2 -1 -4 0 -1 0 1 0 1 -10

20% -11 -14 -2 -1 -3 0 -1 0 0 1 4 -13

30% -12 -19 -2 -6 -2 -1 0 0 1 1 2 -5

40% -9 -15 -10 -5 -3 -1 -1 2 3 1 2 -4

50% -4 -10 -16 -7 -4 -5 -1 -2 2 2 3 -1

60% -1 -7 -16 -9 -3 -6 -2 0 3 2 3 1
70% -6 -12 -15 -12 -5 -4 -5 -7 -1 -4 -2 -7

80% -9 -11 -2 -8 -9 -12 -9 -15 -6 -5 -2 -6

90% -11 -8 -14 -5 -11 -9 -1 -10 -13 -12 -13 -13

Full Simulation Period
b

-7 -10 -8 -6 -5 -4 -3 -3 -1 -2 -1 -7

Wet (32%) -6 -10 -4 -1 0 0 0 0 1 0 2 -12

Above Normal (16%) -7 -10 -10 -7 -3 -1 0 0 2 3 4 -4

Below Normal (13%) -11 -14 -13 -10 -9 -6 -5 -4 -1 -1 2 1
Dry (24%) -3 -7 -7 -6 -6 -6 -5 -4 -2 -2 -3 -2

Critical (15%) -11 -12 -12 -11 -10 -9 -9 -9 -8 -11 -13 -12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (Feet)

Table C-9-4. Shasta Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,017 1,017 1,022 1,033 1,044 1,055 1,065 1,067 1,063 1,044 1,030 1,023
20% 1,017 1,017 1,020 1,030 1,039 1,051 1,063 1,067 1,057 1,039 1,023 1,020
30% 1,012 1,015 1,019 1,028 1,035 1,048 1,061 1,066 1,053 1,030 1,014 1,010
40% 1,003 1,007 1,017 1,023 1,031 1,046 1,058 1,061 1,044 1,019 1,005 1,003
50% 993 995 1,012 1,020 1,027 1,044 1,054 1,056 1,037 1,012 997 995
60% 985 988 1,003 1,013 1,021 1,037 1,050 1,046 1,027 1,004 990 988
70% 975 982 991 1,001 1,017 1,028 1,043 1,039 1,020 997 986 982
80% 961 964 966 989 1,005 1,024 1,034 1,029 1,004 979 963 963
90% 918 913 926 959 978 996 994 1,004 989 955 931 926

Full Simulation Period
b 979 981 990 1,004 1,016 1,031 1,042 1,041 1,026 1,002 986 983

Wet (32%) 997 1,002 1,012 1,024 1,032 1,041 1,058 1,063 1,055 1,037 1,022 1,017
Above Normal (16%) 974 978 992 1,019 1,028 1,048 1,062 1,062 1,046 1,021 1,005 1,003
Below Normal (13%) 997 998 1,004 1,019 1,034 1,046 1,053 1,049 1,031 1,006 987 986

Dry (24%) 972 974 982 992 1,012 1,032 1,041 1,038 1,020 997 984 982
Critical (15%) 938 935 941 950 961 977 974 967 943 910 889 884

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,017 1,017 1,021 1,034 1,044 1,055 1,064 1,067 1,063 1,043 1,031 1,023
20% 1,015 1,017 1,020 1,030 1,039 1,052 1,063 1,067 1,057 1,039 1,024 1,022
30% 1,010 1,013 1,019 1,028 1,035 1,048 1,061 1,066 1,053 1,029 1,013 1,011
40% 1,003 1,009 1,017 1,022 1,032 1,046 1,057 1,060 1,044 1,019 1,006 1,003
50% 992 996 1,010 1,018 1,027 1,042 1,054 1,055 1,038 1,012 996 995
60% 983 988 1,003 1,014 1,020 1,038 1,050 1,047 1,028 1,006 992 988
70% 977 979 990 1,001 1,017 1,028 1,044 1,038 1,022 997 986 981
80% 962 962 969 989 1,005 1,023 1,034 1,030 1,006 983 966 964
90% 926 925 930 962 977 998 993 1,002 990 961 942 933

Full Simulation Period
b 978 981 990 1,004 1,016 1,031 1,042 1,041 1,026 1,002 987 982

Wet (32%) 997 1,002 1,012 1,024 1,032 1,041 1,058 1,063 1,055 1,036 1,022 1,017
Above Normal (16%) 973 976 990 1,018 1,028 1,048 1,062 1,062 1,046 1,021 1,006 1,004
Below Normal (13%) 997 998 1,004 1,019 1,034 1,046 1,054 1,049 1,032 1,008 991 986

Dry (24%) 974 976 983 993 1,013 1,033 1,042 1,039 1,021 998 985 983
Critical (15%) 935 933 939 948 960 975 972 966 941 910 888 882

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 -1 0 0 -1 1 0
20% -2 0 0 0 0 0 0 0 0 0 2 1
30% -1 -2 0 0 0 0 0 -1 0 -1 0 0
40% 0 2 0 -1 1 0 0 0 0 0 1 0

50% 0 1 -2 -2 0 -2 0 -1 1 0 -1 0

60% -3 0 0 0 -1 1 0 1 0 2 1 -1

70% 2 -3 0 0 0 0 0 -1 2 1 1 0

80% 0 -2 3 0 0 -1 0 1 2 4 3 1
90% 8 12 4 3 -1 2 -1 -3 1 6 11 7

Full Simulation Period
b

0 0 0 0 0 0 0 0 0 0 1 0

Wet (32%) 0 0 0 0 0 0 0 0 0 -1 0 0

Above Normal (16%) -2 -2 -2 -1 0 -1 0 -1 0 0 1 1
Below Normal (13%) 0 0 0 0 0 0 0 1 1 1 4 0

Dry (24%) 2 2 1 1 1 1 1 1 1 1 0 0
Critical (15%) -3 -2 -2 -2 -2 -2 -1 -1 -1 0 -1 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Table C-9-5. Shasta Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,017 1,017 1,022 1,033 1,044 1,055 1,065 1,067 1,063 1,044 1,030 1,023
20% 1,017 1,017 1,020 1,030 1,039 1,051 1,063 1,067 1,057 1,039 1,023 1,020
30% 1,012 1,015 1,019 1,028 1,035 1,048 1,061 1,066 1,053 1,030 1,014 1,010
40% 1,003 1,007 1,017 1,023 1,031 1,046 1,058 1,061 1,044 1,019 1,005 1,003
50% 993 995 1,012 1,020 1,027 1,044 1,054 1,056 1,037 1,012 997 995
60% 985 988 1,003 1,013 1,021 1,037 1,050 1,046 1,027 1,004 990 988
70% 975 982 991 1,001 1,017 1,028 1,043 1,039 1,020 997 986 982
80% 961 964 966 989 1,005 1,024 1,034 1,029 1,004 979 963 963
90% 918 913 926 959 978 996 994 1,004 989 955 931 926

Full Simulation Period
b 979 981 990 1,004 1,016 1,031 1,042 1,041 1,026 1,002 986 983

Wet (32%) 997 1,002 1,012 1,024 1,032 1,041 1,058 1,063 1,055 1,037 1,022 1,017
Above Normal (16%) 974 978 992 1,019 1,028 1,048 1,062 1,062 1,046 1,021 1,005 1,003
Below Normal (13%) 997 998 1,004 1,019 1,034 1,046 1,053 1,049 1,031 1,006 987 986

Dry (24%) 972 974 982 992 1,012 1,032 1,041 1,038 1,020 997 984 982
Critical (15%) 938 935 941 950 961 977 974 967 943 910 889 884

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,015 1,017 1,020 1,033 1,041 1,055 1,065 1,067 1,063 1,044 1,031 1,014
20% 1,007 1,002 1,019 1,029 1,037 1,051 1,063 1,067 1,057 1,039 1,026 1,008
30% 1,001 996 1,017 1,022 1,033 1,047 1,061 1,067 1,054 1,031 1,016 1,005
40% 995 992 1,008 1,018 1,028 1,045 1,057 1,063 1,046 1,020 1,007 1,000
50% 989 986 996 1,014 1,023 1,039 1,052 1,055 1,040 1,015 1,000 994
60% 984 981 986 1,005 1,018 1,032 1,047 1,046 1,032 1,007 995 989
70% 970 970 976 990 1,013 1,024 1,038 1,033 1,019 994 984 974
80% 951 953 964 981 996 1,013 1,027 1,017 1,000 976 959 955
90% 904 902 908 952 970 987 992 996 980 944 913 910

Full Simulation Period
b 972 971 982 998 1,012 1,028 1,038 1,039 1,025 1,001 985 976

Wet (32%) 991 992 1,008 1,023 1,031 1,041 1,058 1,064 1,056 1,037 1,024 1,005
Above Normal (16%) 967 968 982 1,012 1,025 1,048 1,062 1,063 1,049 1,024 1,009 999
Below Normal (13%) 987 985 992 1,009 1,025 1,040 1,048 1,045 1,031 1,006 990 988

Dry (24%) 969 967 975 986 1,006 1,027 1,037 1,035 1,019 996 982 980
Critical (15%) 925 921 928 938 950 967 965 959 937 899 874 869

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2 0 -2 -1 -4 0 0 0 1 0 1 -9

20% -10 -15 -2 -1 -2 0 -1 0 0 0 4 -13

30% -11 -19 -2 -6 -2 -1 0 0 1 1 3 -5

40% -8 -15 -9 -5 -3 -1 -1 2 2 1 2 -3

50% -3 -9 -16 -5 -4 -6 -1 -1 3 2 3 -1

60% -1 -7 -17 -9 -3 -6 -3 0 4 3 4 1
70% -6 -12 -15 -11 -4 -4 -5 -6 -2 -3 -2 -7

80% -11 -11 -2 -8 -9 -11 -7 -12 -4 -3 -4 -8

90% -15 -11 -18 -7 -8 -8 -2 -8 -9 -11 -18 -16

Full Simulation Period
b

-7 -10 -8 -6 -5 -4 -3 -2 0 -1 -1 -7

Wet (32%) -6 -10 -4 -1 0 0 0 0 1 0 2 -12

Above Normal (16%) -7 -10 -10 -7 -3 -1 -1 0 2 3 4 -4

Below Normal (13%) -10 -13 -12 -10 -8 -6 -5 -3 0 0 3 2
Dry (24%) -3 -7 -7 -6 -6 -5 -4 -3 -1 -1 -3 -2

Critical (15%) -13 -14 -14 -12 -11 -10 -9 -8 -5 -11 -15 -14

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Table C-9-6. Shasta Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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C.10. Oroville Lake Elevation  1 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-261 July 2015



Figure C-10-1. Lake Oroville, Reservoir Pool Elevation, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-10-2. Lake Oroville, Reservoir Pool Elevation, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 788 795 844 849 858 866 887 900 900 866 847 805
20% 760 762 786 837 849 861 884 900 900 860 829 779
30% 742 748 762 813 849 856 882 896 888 846 815 765
40% 716 717 739 776 833 849 877 885 871 827 779 733
50% 697 697 715 751 800 839 858 865 852 804 755 708
60% 687 682 698 740 773 810 836 843 826 765 729 697
70% 679 669 679 704 749 786 805 815 783 723 698 691
80% 668 658 665 685 719 751 773 769 750 696 683 676
90% 650 648 648 668 696 727 749 731 699 679 664 647

Full Simulation Period
b 711 710 728 758 789 811 831 838 824 783 755 724

Wet (32%) 743 748 794 829 852 859 884 897 894 861 836 790
Above Normal (16%) 698 703 722 776 828 856 880 890 879 835 794 746
Below Normal (13%) 730 725 726 751 793 818 838 842 828 773 729 704

Dry (24%) 688 683 686 704 737 775 798 800 775 724 702 684
Critical (15%) 674 667 664 678 693 712 715 712 693 663 648 640

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 832 849 850 860 867 887 900 900 866 853 843
20% 811 814 827 849 852 863 884 900 900 861 835 827
30% 776 786 800 833 849 859 882 896 883 848 823 797
40% 752 761 785 820 849 852 877 882 862 820 783 762
50% 719 721 754 802 834 849 868 865 840 798 762 741
60% 685 679 716 754 797 839 856 849 825 774 740 712
70% 672 667 677 704 770 807 831 828 789 758 719 696
80% 666 662 666 680 733 763 782 788 759 720 695 673
90% 651 644 647 667 691 725 736 737 707 683 666 652

Full Simulation Period
b 730 729 746 771 799 818 838 842 823 788 762 744

Wet (32%) 768 773 810 837 854 859 884 896 891 861 844 831
Above Normal (16%) 717 723 745 796 838 859 882 888 869 826 790 763
Below Normal (13%) 757 752 757 779 812 834 854 852 823 775 743 719

Dry (24%) 706 701 705 721 755 791 814 813 784 748 718 698
Critical (15%) 677 668 668 680 694 715 716 714 691 664 647 636

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 49 38 5 1 2 1 0 0 0 0 7 38
20% 51 52 40 12 3 2 0 0 0 1 6 48
30% 34 39 37 20 0 3 0 0 -5 2 8 32
40% 36 44 46 44 16 4 0 -3 -9 -7 4 28
50% 22 24 39 51 34 10 10 1 -12 -6 7 34
60% -2 -2 18 14 24 29 20 6 -1 9 11 14
70% -7 -2 -2 0 20 20 26 13 6 34 20 5
80% -2 4 1 -4 15 12 9 19 9 24 12 -3

90% 1 -3 -2 -1 -5 -2 -13 6 8 4 2 5

Full Simulation Period
b 19 19 18 14 10 7 6 4 -1 5 8 21

Wet (32%) 24 25 16 8 3 0 0 -1 -3 0 8 41
Above Normal (16%) 19 21 24 20 10 3 2 -3 -10 -10 -4 18
Below Normal (13%) 27 27 31 28 20 17 16 9 -5 1 14 14

Dry (24%) 18 18 18 17 18 16 15 14 9 24 17 15
Critical (15%) 3 1 3 3 1 3 2 2 -2 0 -1 -4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Elevation (Feet)

Table C-10-1. Lake Oroville, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-264 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 788 795 844 849 858 866 887 900 900 866 847 805
20% 760 762 786 837 849 861 884 900 900 860 829 779
30% 742 748 762 813 849 856 882 896 888 846 815 765
40% 716 717 739 776 833 849 877 885 871 827 779 733
50% 697 697 715 751 800 839 858 865 852 804 755 708
60% 687 682 698 740 773 810 836 843 826 765 729 697
70% 679 669 679 704 749 786 805 815 783 723 698 691
80% 668 658 665 685 719 751 773 769 750 696 683 676
90% 650 648 648 668 696 727 749 731 699 679 664 647

Full Simulation Period
b 711 710 728 758 789 811 831 838 824 783 755 724

Wet (32%) 743 748 794 829 852 859 884 897 894 861 836 790
Above Normal (16%) 698 703 722 776 828 856 880 890 879 835 794 746
Below Normal (13%) 730 725 726 751 793 818 838 842 828 773 729 704

Dry (24%) 688 683 686 704 737 775 798 800 775 724 702 684
Critical (15%) 674 667 664 678 693 712 715 712 693 663 648 640

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 839 832 849 850 859 867 887 900 900 866 849 845
20% 793 799 829 849 850 862 884 900 899 856 830 812
30% 773 771 791 826 849 859 882 894 875 833 811 787
40% 745 751 768 811 844 852 877 883 860 815 781 752
50% 699 703 746 794 834 849 869 867 846 794 753 724
60% 691 682 713 750 796 839 855 851 826 769 719 698
70% 680 674 680 710 765 801 831 832 802 741 705 697
80% 670 660 666 686 723 756 786 786 757 709 697 684
90% 652 650 650 669 696 723 748 748 703 687 673 662

Full Simulation Period
b 727 726 744 770 798 818 838 842 824 783 755 739

Wet (32%) 763 767 805 834 853 859 884 895 889 856 836 825
Above Normal (16%) 711 717 738 791 836 859 882 889 872 827 786 758
Below Normal (13%) 758 754 759 781 813 835 854 855 836 780 730 710

Dry (24%) 702 697 703 720 752 789 811 810 779 733 709 691
Critical (15%) 679 671 671 684 699 718 719 718 693 665 648 640

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 50 38 5 1 2 1 0 0 0 1 2 39
20% 33 37 43 12 1 1 0 0 -1 -4 1 33
30% 31 24 28 13 0 3 0 -1 -13 -13 -4 23
40% 29 34 29 36 11 3 0 -2 -11 -12 2 19
50% 2 6 31 43 33 10 11 3 -6 -10 -2 17
60% 4 1 15 10 23 29 19 8 -1 4 -10 0
70% 1 5 2 6 16 15 26 18 19 18 6 5
80% 1 2 1 2 4 5 13 17 6 13 14 8
90% 1 2 2 1 0 -4 -1 18 4 8 10 15

Full Simulation Period
b 16 16 15 13 9 7 6 4 -1 0 1 16

Wet (32%) 19 19 11 5 2 0 0 -1 -5 -5 0 35
Above Normal (16%) 13 14 16 15 9 4 2 -2 -7 -9 -9 13
Below Normal (13%) 28 29 32 30 21 17 16 13 8 6 1 6

Dry (24%) 14 14 16 16 15 13 13 10 3 8 7 7
Critical (15%) 5 5 7 7 6 6 5 6 0 2 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Table C-10-2. Lake Oroville, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-265 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 788 795 844 849 858 866 887 900 900 866 847 805
20% 760 762 786 837 849 861 884 900 900 860 829 779
30% 742 748 762 813 849 856 882 896 888 846 815 765
40% 716 717 739 776 833 849 877 885 871 827 779 733
50% 697 697 715 751 800 839 858 865 852 804 755 708
60% 687 682 698 740 773 810 836 843 826 765 729 697
70% 679 669 679 704 749 786 805 815 783 723 698 691
80% 668 658 665 685 719 751 773 769 750 696 683 676
90% 650 648 648 668 696 727 749 731 699 679 664 647

Full Simulation Period
b 711 710 728 758 789 811 831 838 824 783 755 724

Wet (32%) 743 748 794 829 852 859 884 897 894 861 836 790
Above Normal (16%) 698 703 722 776 828 856 880 890 879 835 794 746
Below Normal (13%) 730 725 726 751 793 818 838 842 828 773 729 704

Dry (24%) 688 683 686 704 737 775 798 800 775 724 702 684
Critical (15%) 674 667 664 678 693 712 715 712 693 663 648 640

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 788 795 847 849 858 866 887 900 900 864 843 798
20% 760 762 787 840 849 861 884 900 900 860 830 779
30% 742 747 763 810 849 856 882 896 888 847 815 765
40% 716 712 735 776 833 849 877 886 872 829 783 736
50% 697 698 720 753 801 839 858 865 853 805 757 710
60% 688 685 698 740 777 812 836 844 830 769 720 697
70% 679 673 679 705 751 787 806 817 788 725 697 689
80% 668 662 667 687 721 753 774 772 754 696 684 673
90% 648 648 649 671 698 727 748 738 704 687 673 658

Full Simulation Period
b 711 710 729 758 789 812 832 839 826 785 755 724

Wet (32%) 742 746 793 829 852 859 884 897 894 860 835 789
Above Normal (16%) 698 701 720 775 827 856 880 891 880 836 795 747
Below Normal (13%) 731 726 728 752 794 818 839 845 831 777 730 704

Dry (24%) 691 685 688 706 738 777 799 804 779 727 703 685
Critical (15%) 676 668 665 679 694 712 716 715 696 667 650 642

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 0 3 0 0 0 0 0 0 -1 -4 -7

20% 0 0 0 3 0 0 0 0 0 0 0 0

30% 0 -1 1 -2 0 0 0 0 0 1 1 1
40% 0 -4 -4 0 0 0 0 1 1 1 4 2
50% 0 1 5 2 1 0 0 0 1 2 2 2
60% 1 3 0 0 4 1 1 2 4 4 -9 0

70% 1 4 0 0 2 1 1 3 5 2 -2 -3

80% 0 4 2 3 2 2 0 3 3 0 1 -3

90% -3 0 1 3 1 0 -1 7 6 8 10 12

Full Simulation Period
b 1 0 0 1 1 0 1 2 2 2 1 0

Wet (32%) -1 -1 -1 0 0 0 0 0 0 0 -1 -1

Above Normal (16%) 0 -1 -2 -1 -1 0 0 1 1 1 1 1
Below Normal (13%) 1 1 2 1 1 1 1 2 3 4 1 0

Dry (24%) 3 2 2 2 1 1 1 4 4 3 1 1
Critical (15%) 2 1 1 1 1 0 1 2 3 4 2 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Table C-10-3. Lake Oroville, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 832 849 850 860 867 887 900 900 866 853 843
20% 811 814 827 849 852 863 884 900 900 861 835 827
30% 776 786 800 833 849 859 882 896 883 848 823 797
40% 752 761 785 820 849 852 877 882 862 820 783 762
50% 719 721 754 802 834 849 868 865 840 798 762 741
60% 685 679 716 754 797 839 856 849 825 774 740 712
70% 672 667 677 704 770 807 831 828 789 758 719 696
80% 666 662 666 680 733 763 782 788 759 720 695 673
90% 651 644 647 667 691 725 736 737 707 683 666 652

Full Simulation Period
b 730 729 746 771 799 818 838 842 823 788 762 744

Wet (32%) 768 773 810 837 854 859 884 896 891 861 844 831
Above Normal (16%) 717 723 745 796 838 859 882 888 869 826 790 763
Below Normal (13%) 757 752 757 779 812 834 854 852 823 775 743 719

Dry (24%) 706 701 705 721 755 791 814 813 784 748 718 698
Critical (15%) 677 668 668 680 694 715 716 714 691 664 647 636

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 788 795 844 849 858 866 887 900 900 866 847 805
20% 760 762 786 837 849 861 884 900 900 860 829 779
30% 742 748 762 813 849 856 882 896 888 846 815 765
40% 716 717 739 776 833 849 877 885 871 827 779 733
50% 697 697 715 751 800 839 858 865 852 804 755 708
60% 687 682 698 740 773 810 836 843 826 765 729 697
70% 679 669 679 704 749 786 805 815 783 723 698 691
80% 668 658 665 685 719 751 773 769 750 696 683 676
90% 650 648 648 668 696 727 749 731 699 679 664 647

Full Simulation Period
b 711 710 728 758 789 811 831 838 824 783 755 724

Wet (32%) 743 748 794 829 852 859 884 897 894 861 836 790
Above Normal (16%) 698 703 722 776 828 856 880 890 879 835 794 746
Below Normal (13%) 730 725 726 751 793 818 838 842 828 773 729 704

Dry (24%) 688 683 686 704 737 775 798 800 775 724 702 684
Critical (15%) 674 667 664 678 693 712 715 712 693 663 648 640

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -49 -38 -5 -1 -2 -1 0 0 0 0 -7 -38

20% -51 -52 -40 -12 -3 -2 0 0 0 -1 -6 -48

30% -34 -39 -37 -20 0 -3 0 0 5 -2 -8 -32

40% -36 -44 -46 -44 -16 -4 0 3 9 7 -4 -28

50% -22 -24 -39 -51 -34 -10 -10 -1 12 6 -7 -34

60% 2 2 -18 -14 -24 -29 -20 -6 1 -9 -11 -14

70% 7 2 2 0 -20 -20 -26 -13 -6 -34 -20 -5

80% 2 -4 -1 4 -15 -12 -9 -19 -9 -24 -12 3
90% -1 3 2 1 5 2 13 -6 -8 -4 -2 -5

Full Simulation Period
b

-19 -19 -18 -14 -10 -7 -6 -4 1 -5 -8 -21

Wet (32%) -24 -25 -16 -8 -3 0 0 1 3 0 -8 -41

Above Normal (16%) -19 -21 -24 -20 -10 -3 -2 3 10 10 4 -18

Below Normal (13%) -27 -27 -31 -28 -20 -17 -16 -9 5 -1 -14 -14

Dry (24%) -18 -18 -18 -17 -18 -16 -15 -14 -9 -24 -17 -15

Critical (15%) -3 -1 -3 -3 -1 -3 -2 -2 2 0 1 4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (Feet)

Table C-10-4. Lake Oroville, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 832 849 850 860 867 887 900 900 866 853 843
20% 811 814 827 849 852 863 884 900 900 861 835 827
30% 776 786 800 833 849 859 882 896 883 848 823 797
40% 752 761 785 820 849 852 877 882 862 820 783 762
50% 719 721 754 802 834 849 868 865 840 798 762 741
60% 685 679 716 754 797 839 856 849 825 774 740 712
70% 672 667 677 704 770 807 831 828 789 758 719 696
80% 666 662 666 680 733 763 782 788 759 720 695 673
90% 651 644 647 667 691 725 736 737 707 683 666 652

Full Simulation Period
b 730 729 746 771 799 818 838 842 823 788 762 744

Wet (32%) 768 773 810 837 854 859 884 896 891 861 844 831
Above Normal (16%) 717 723 745 796 838 859 882 888 869 826 790 763
Below Normal (13%) 757 752 757 779 812 834 854 852 823 775 743 719

Dry (24%) 706 701 705 721 755 791 814 813 784 748 718 698
Critical (15%) 677 668 668 680 694 715 716 714 691 664 647 636

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 839 832 849 850 859 867 887 900 900 866 849 845
20% 793 799 829 849 850 862 884 900 899 856 830 812
30% 773 771 791 826 849 859 882 894 875 833 811 787
40% 745 751 768 811 844 852 877 883 860 815 781 752
50% 699 703 746 794 834 849 869 867 846 794 753 724
60% 691 682 713 750 796 839 855 851 826 769 719 698
70% 680 674 680 710 765 801 831 832 802 741 705 697
80% 670 660 666 686 723 756 786 786 757 709 697 684
90% 652 650 650 669 696 723 748 748 703 687 673 662

Full Simulation Period
b 727 726 744 770 798 818 838 842 824 783 755 739

Wet (32%) 763 767 805 834 853 859 884 895 889 856 836 825
Above Normal (16%) 711 717 738 791 836 859 882 889 872 827 786 758
Below Normal (13%) 758 754 759 781 813 835 854 855 836 780 730 710

Dry (24%) 702 697 703 720 752 789 811 810 779 733 709 691
Critical (15%) 679 671 671 684 699 718 719 718 693 665 648 640

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2 0 0 0 0 0 0 0 0 1 -4 1
20% -18 -15 2 0 -2 0 0 0 -1 -5 -5 -15

30% -3 -15 -9 -7 0 0 0 -1 -7 -14 -12 -9

40% -7 -10 -17 -9 -4 0 0 1 -2 -5 -2 -10

50% -20 -19 -8 -8 -1 0 1 2 6 -4 -9 -17

60% 6 3 -3 -5 -1 0 0 2 1 -5 -21 -14

70% 8 7 4 6 -4 -5 0 5 12 -17 -14 1
80% 4 -2 0 6 -10 -7 4 -2 -3 -11 1 10
90% 1 5 3 2 5 -1 12 11 -4 4 8 10

Full Simulation Period
b

-3 -3 -2 -1 -1 0 0 0 1 -4 -7 -5

Wet (32%) -5 -6 -4 -2 -1 0 0 0 -2 -5 -8 -6

Above Normal (16%) -6 -7 -8 -5 -2 1 1 1 3 1 -5 -5

Below Normal (13%) 1 2 2 2 1 1 0 3 13 5 -13 -8

Dry (24%) -4 -4 -2 -2 -3 -3 -3 -4 -6 -16 -10 -7

Critical (15%) 2 3 3 4 5 3 3 4 2 1 1 4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Table C-10-5. Lake Oroville, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 832 849 850 860 867 887 900 900 866 853 843
20% 811 814 827 849 852 863 884 900 900 861 835 827
30% 776 786 800 833 849 859 882 896 883 848 823 797
40% 752 761 785 820 849 852 877 882 862 820 783 762
50% 719 721 754 802 834 849 868 865 840 798 762 741
60% 685 679 716 754 797 839 856 849 825 774 740 712
70% 672 667 677 704 770 807 831 828 789 758 719 696
80% 666 662 666 680 733 763 782 788 759 720 695 673
90% 651 644 647 667 691 725 736 737 707 683 666 652

Full Simulation Period
b 730 729 746 771 799 818 838 842 823 788 762 744

Wet (32%) 768 773 810 837 854 859 884 896 891 861 844 831
Above Normal (16%) 717 723 745 796 838 859 882 888 869 826 790 763
Below Normal (13%) 757 752 757 779 812 834 854 852 823 775 743 719

Dry (24%) 706 701 705 721 755 791 814 813 784 748 718 698
Critical (15%) 677 668 668 680 694 715 716 714 691 664 647 636

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 788 795 847 849 858 866 887 900 900 864 843 798
20% 760 762 787 840 849 861 884 900 900 860 830 779
30% 742 747 763 810 849 856 882 896 888 847 815 765
40% 716 712 735 776 833 849 877 886 872 829 783 736
50% 697 698 720 753 801 839 858 865 853 805 757 710
60% 688 685 698 740 777 812 836 844 830 769 720 697
70% 679 673 679 705 751 787 806 817 788 725 697 689
80% 668 662 667 687 721 753 774 772 754 696 684 673
90% 648 648 649 671 698 727 748 738 704 687 673 658

Full Simulation Period
b 711 710 729 758 789 812 832 839 826 785 755 724

Wet (32%) 742 746 793 829 852 859 884 897 894 860 835 789
Above Normal (16%) 698 701 720 775 827 856 880 891 880 836 795 747
Below Normal (13%) 731 726 728 752 794 818 839 845 831 777 730 704

Dry (24%) 691 685 688 706 738 777 799 804 779 727 703 685
Critical (15%) 676 668 665 679 694 712 716 715 696 667 650 642

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -49 -38 -2 -1 -2 -1 0 0 0 -1 -10 -45

20% -51 -52 -40 -9 -3 -2 0 0 0 -1 -6 -48

30% -34 -40 -37 -23 0 -3 0 0 6 -1 -8 -31

40% -36 -48 -50 -44 -16 -4 0 4 10 9 1 -26

50% -22 -24 -34 -49 -33 -10 -10 -1 13 7 -4 -32

60% 3 5 -18 -15 -21 -27 -19 -5 5 -5 -20 -15

70% 8 6 2 0 -18 -19 -25 -11 -2 -32 -22 -8

80% 2 0 1 7 -13 -10 -9 -16 -5 -24 -12 0

90% -3 3 2 4 6 2 12 0 -2 4 8 7

Full Simulation Period
b

-18 -19 -17 -13 -9 -7 -6 -2 3 -3 -7 -20

Wet (32%) -26 -26 -16 -7 -3 0 0 1 3 -1 -9 -42

Above Normal (16%) -19 -22 -25 -21 -11 -3 -2 3 11 10 5 -17

Below Normal (13%) -26 -26 -29 -27 -19 -16 -15 -7 8 2 -13 -14

Dry (24%) -15 -16 -16 -16 -17 -15 -14 -9 -5 -22 -15 -13

Critical (15%) -1 0 -2 -1 -1 -3 -1 1 5 4 3 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Table C-10-6. Lake Oroville, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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C.11. Folsom Lake Elevation  1 
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Figure C-11-1 . Folsom Lake, Reservoir Pool Elevation, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-11-2. Folsom Lake, Reservoir Pool Elevation, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-11-3. Folsom Lake, Reservoir Pool Elevation, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 427 420 424 424 424 436 449 466 466 460 449 437
20% 421 415 424 424 424 435 449 466 466 453 443 428
30% 416 411 421 423 423 435 449 466 466 444 438 423
40% 410 407 416 421 423 434 449 466 463 436 429 419
50% 405 404 409 413 420 433 449 465 457 427 418 410
60% 397 403 405 409 415 431 449 456 446 419 410 404
70% 393 397 402 407 411 428 443 445 438 407 401 400
80% 387 389 396 399 405 421 432 436 422 401 397 393
90% 373 378 377 388 402 407 413 414 407 392 385 378

Full Simulation Period
b 401 400 407 410 414 427 440 450 444 424 416 407

Wet (32%) 409 407 418 418 418 432 448 464 464 449 440 425
Above Normal (16%) 394 395 405 418 420 433 449 464 458 430 422 413
Below Normal (13%) 408 406 411 414 420 431 445 454 447 418 411 409

Dry (24%) 400 399 403 405 413 426 438 445 434 414 408 405
Critical (15%) 386 384 389 390 396 406 411 412 401 386 374 366

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 460 449 445
20% 426 424 424 424 424 436 449 467 467 451 439 432
30% 423 419 424 424 423 435 449 467 467 443 433 429
40% 412 416 419 423 423 434 449 467 460 434 425 419
50% 404 407 416 419 421 433 449 465 450 422 412 408
60% 396 402 410 412 416 431 449 455 444 417 409 405
70% 394 397 404 407 411 429 443 446 432 408 402 399
80% 386 393 396 402 408 424 433 435 422 400 392 391
90% 379 380 382 390 403 410 415 412 407 389 377 375

Full Simulation Period
b 404 404 410 412 415 427 440 451 444 423 413 409

Wet (32%) 412 412 419 419 418 432 448 465 464 449 438 433
Above Normal (16%) 397 400 410 421 421 433 448 465 456 427 419 414
Below Normal (13%) 415 414 416 417 421 432 446 455 443 410 401 398

Dry (24%) 401 401 405 407 414 427 439 446 435 413 406 403
Critical (15%) 389 386 390 391 397 406 410 411 404 391 378 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 12 5 0 0 0 0 0 1 1 0 0 8
20% 6 8 0 0 0 0 0 1 1 -1 -5 3
30% 7 8 3 1 0 0 0 1 1 -1 -5 6
40% 2 9 3 2 0 0 0 1 -2 -3 -5 0
50% -2 3 7 6 1 0 0 1 -7 -6 -6 -2

60% 0 0 5 3 0 0 0 0 -2 -2 -2 1
70% 1 0 2 1 0 1 0 1 -6 1 1 -2

80% -1 4 0 3 3 3 1 -1 -1 -1 -5 -2

90% 6 2 5 2 1 3 1 -2 -1 -3 -7 -2

Full Simulation Period
b 3 4 2 2 1 0 0 1 0 -1 -3 2

Wet (32%) 4 5 1 1 0 0 0 1 0 -1 -3 8
Above Normal (16%) 2 5 5 3 1 0 0 1 -3 -4 -4 1
Below Normal (13%) 7 7 4 4 1 1 1 1 -4 -8 -10 -10

Dry (24%) 1 2 2 2 1 1 1 1 1 -1 -1 -1

Critical (15%) 3 2 2 1 0 0 -1 0 2 5 4 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Elevation (Feet)

Table C-11-1. Folsom Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 427 420 424 424 424 436 449 466 466 460 449 437
20% 421 415 424 424 424 435 449 466 466 453 443 428
30% 416 411 421 423 423 435 449 466 466 444 438 423
40% 410 407 416 421 423 434 449 466 463 436 429 419
50% 405 404 409 413 420 433 449 465 457 427 418 410
60% 397 403 405 409 415 431 449 456 446 419 410 404
70% 393 397 402 407 411 428 443 445 438 407 401 400
80% 387 389 396 399 405 421 432 436 422 401 397 393
90% 373 378 377 388 402 407 413 414 407 392 385 378

Full Simulation Period
b 401 400 407 410 414 427 440 450 444 424 416 407

Wet (32%) 409 407 418 418 418 432 448 464 464 449 440 425
Above Normal (16%) 394 395 405 418 420 433 449 464 458 430 422 413
Below Normal (13%) 408 406 411 414 420 431 445 454 447 418 411 409

Dry (24%) 400 399 403 405 413 426 438 445 434 414 408 405
Critical (15%) 386 384 389 390 396 406 411 412 401 386 374 366

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 462 449 445
20% 427 424 424 424 424 435 449 467 467 451 441 434
30% 422 421 424 424 423 435 449 467 465 443 434 429
40% 414 415 419 423 423 434 449 467 459 433 424 419
50% 403 408 416 418 422 433 449 465 449 422 412 407
60% 396 402 410 412 416 431 449 455 445 414 408 403
70% 393 397 404 407 411 429 443 446 435 407 401 399
80% 389 393 395 402 408 424 435 435 422 403 395 393
90% 380 381 379 387 402 409 414 413 407 390 385 386

Full Simulation Period
b 404 404 409 412 415 427 440 451 444 423 414 409

Wet (32%) 413 412 419 419 418 432 448 465 463 448 438 433
Above Normal (16%) 395 397 408 421 421 433 448 465 455 425 418 413
Below Normal (13%) 416 415 416 417 421 432 446 454 446 415 404 401

Dry (24%) 401 401 405 407 414 426 438 445 434 414 407 404
Critical (15%) 388 386 390 390 396 406 411 411 403 389 379 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11 5 0 0 0 0 0 1 1 1 0 8
20% 7 9 0 0 0 0 0 1 1 -1 -2 6
30% 6 9 3 1 0 0 0 1 -1 -1 -4 6
40% 4 9 3 2 0 0 0 1 -3 -4 -5 0
50% -2 3 7 6 2 0 0 0 -8 -6 -6 -2

60% -1 -1 4 3 0 0 0 0 -1 -4 -3 -1

70% 0 1 2 1 0 1 0 0 -2 1 0 -2

80% 1 4 -1 4 3 3 2 -1 0 1 -2 0

90% 7 2 2 0 0 2 1 -1 0 -3 0 9

Full Simulation Period
b 3 4 2 2 0 0 0 1 -1 -1 -2 2

Wet (32%) 4 5 1 1 0 0 0 1 -1 -1 -3 8
Above Normal (16%) 0 2 3 3 1 0 0 1 -3 -5 -4 0
Below Normal (13%) 8 8 5 4 1 1 1 1 -1 -3 -7 -8

Dry (24%) 1 2 1 1 0 0 0 0 0 -1 -1 -1

Critical (15%) 2 2 1 1 0 0 0 0 2 3 5 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Table C-11-2. Folsom Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 427 420 424 424 424 436 449 466 466 460 449 437
20% 421 415 424 424 424 435 449 466 466 453 443 428
30% 416 411 421 423 423 435 449 466 466 444 438 423
40% 410 407 416 421 423 434 449 466 463 436 429 419
50% 405 404 409 413 420 433 449 465 457 427 418 410
60% 397 403 405 409 415 431 449 456 446 419 410 404
70% 393 397 402 407 411 428 443 445 438 407 401 400
80% 387 389 396 399 405 421 432 436 422 401 397 393
90% 373 378 377 388 402 407 413 414 407 392 385 378

Full Simulation Period
b 401 400 407 410 414 427 440 450 444 424 416 407

Wet (32%) 409 407 418 418 418 432 448 464 464 449 440 425
Above Normal (16%) 394 395 405 418 420 433 449 464 458 430 422 413
Below Normal (13%) 408 406 411 414 420 431 445 454 447 418 411 409

Dry (24%) 400 399 403 405 413 426 438 445 434 414 408 405
Critical (15%) 386 384 389 390 396 406 411 412 401 386 374 366

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 427 420 424 424 424 436 449 466 466 457 449 437
20% 421 415 424 424 424 435 449 466 466 452 443 429
30% 416 411 421 423 423 435 449 466 466 444 436 423
40% 410 407 416 421 423 434 449 466 463 437 429 419
50% 405 405 409 413 420 433 449 466 457 428 418 410
60% 397 403 406 410 415 431 449 456 447 419 411 404
70% 393 397 404 406 410 428 444 446 438 408 402 398
80% 387 390 396 399 405 421 432 437 423 401 396 393
90% 374 378 376 388 401 407 414 416 407 393 385 378

Full Simulation Period
b 401 400 407 410 414 427 440 451 444 424 415 407

Wet (32%) 409 407 418 418 418 432 448 465 464 449 440 425
Above Normal (16%) 394 395 405 418 420 433 449 464 458 431 423 413
Below Normal (13%) 406 405 410 413 420 431 445 454 447 417 411 408

Dry (24%) 400 400 404 406 413 426 438 446 435 413 406 403
Critical (15%) 386 384 389 390 396 406 412 414 400 385 370 365

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 -4 0 -1

20% 0 0 0 0 0 0 0 0 0 -1 0 0
30% 1 0 0 0 0 0 0 0 0 0 -2 0
40% 0 0 1 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 1 0 0 0 0

60% 0 0 0 1 0 0 0 0 1 0 1 0

70% 0 0 1 0 -1 0 0 0 0 1 1 -2

80% 0 1 0 1 0 0 -1 1 0 0 -1 0
90% 0 0 0 0 0 0 1 2 0 0 1 1

Full Simulation Period
b

0 0 0 0 0 0 0 0 0 -1 -1 -1

Wet (32%) 0 0 0 0 0 0 0 0 0 -1 0 0
Above Normal (16%) -1 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) -2 -2 -1 0 0 0 0 0 0 -1 0 0

Dry (24%) 0 0 0 0 0 0 0 1 1 -1 -2 -2

Critical (15%) 0 0 0 0 0 0 1 2 -1 -2 -3 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Table C-11-3. Folsom Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 460 449 445
20% 426 424 424 424 424 436 449 467 467 451 439 432
30% 423 419 424 424 423 435 449 467 467 443 433 429
40% 412 416 419 423 423 434 449 467 460 434 425 419
50% 404 407 416 419 421 433 449 465 450 422 412 408
60% 396 402 410 412 416 431 449 455 444 417 409 405
70% 394 397 404 407 411 429 443 446 432 408 402 399
80% 386 393 396 402 408 424 433 435 422 400 392 391
90% 379 380 382 390 403 410 415 412 407 389 377 375

Full Simulation Period
b 404 404 410 412 415 427 440 451 444 423 413 409

Wet (32%) 412 412 419 419 418 432 448 465 464 449 438 433
Above Normal (16%) 397 400 410 421 421 433 448 465 456 427 419 414
Below Normal (13%) 415 414 416 417 421 432 446 455 443 410 401 398

Dry (24%) 401 401 405 407 414 427 439 446 435 413 406 403
Critical (15%) 389 386 390 391 397 406 410 411 404 391 378 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 427 420 424 424 424 436 449 466 466 460 449 437
20% 421 415 424 424 424 435 449 466 466 453 443 428
30% 416 411 421 423 423 435 449 466 466 444 438 423
40% 410 407 416 421 423 434 449 466 463 436 429 419
50% 405 404 409 413 420 433 449 465 457 427 418 410
60% 397 403 405 409 415 431 449 456 446 419 410 404
70% 393 397 402 407 411 428 443 445 438 407 401 400
80% 387 389 396 399 405 421 432 436 422 401 397 393
90% 373 378 377 388 402 407 413 414 407 392 385 378

Full Simulation Period
b 401 400 407 410 414 427 440 450 444 424 416 407

Wet (32%) 409 407 418 418 418 432 448 464 464 449 440 425
Above Normal (16%) 394 395 405 418 420 433 449 464 458 430 422 413
Below Normal (13%) 408 406 411 414 420 431 445 454 447 418 411 409

Dry (24%) 400 399 403 405 413 426 438 445 434 414 408 405
Critical (15%) 386 384 389 390 396 406 411 412 401 386 374 366

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -12 -5 0 0 0 0 0 -1 -1 0 0 -8

20% -6 -8 0 0 0 0 0 -1 -1 1 5 -3

30% -7 -8 -3 -1 0 0 0 -1 -1 1 5 -6

40% -2 -9 -3 -2 0 0 0 -1 2 3 5 0

50% 2 -3 -7 -6 -1 0 0 -1 7 6 6 2
60% 0 0 -5 -3 0 0 0 0 2 2 2 -1

70% -1 0 -2 -1 0 -1 0 -1 6 -1 -1 2
80% 1 -4 0 -3 -3 -3 -1 1 1 1 5 2
90% -6 -2 -5 -2 -1 -3 -1 2 1 3 7 2

Full Simulation Period
b

-3 -4 -2 -2 -1 0 0 -1 0 1 3 -2

Wet (32%) -4 -5 -1 -1 0 0 0 -1 0 1 3 -8

Above Normal (16%) -2 -5 -5 -3 -1 0 0 -1 3 4 4 -1

Below Normal (13%) -7 -7 -4 -4 -1 -1 -1 -1 4 8 10 10
Dry (24%) -1 -2 -2 -2 -1 -1 -1 -1 -1 1 1 1

Critical (15%) -3 -2 -2 -1 0 0 1 0 -2 -5 -4 -6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (Feet)

Table C-11-4. Folsom Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 460 449 445
20% 426 424 424 424 424 436 449 467 467 451 439 432
30% 423 419 424 424 423 435 449 467 467 443 433 429
40% 412 416 419 423 423 434 449 467 460 434 425 419
50% 404 407 416 419 421 433 449 465 450 422 412 408
60% 396 402 410 412 416 431 449 455 444 417 409 405
70% 394 397 404 407 411 429 443 446 432 408 402 399
80% 386 393 396 402 408 424 433 435 422 400 392 391
90% 379 380 382 390 403 410 415 412 407 389 377 375

Full Simulation Period
b 404 404 410 412 415 427 440 451 444 423 413 409

Wet (32%) 412 412 419 419 418 432 448 465 464 449 438 433
Above Normal (16%) 397 400 410 421 421 433 448 465 456 427 419 414
Below Normal (13%) 415 414 416 417 421 432 446 455 443 410 401 398

Dry (24%) 401 401 405 407 414 427 439 446 435 413 406 403
Critical (15%) 389 386 390 391 397 406 410 411 404 391 378 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 462 449 445
20% 427 424 424 424 424 435 449 467 467 451 441 434
30% 422 421 424 424 423 435 449 467 465 443 434 429
40% 414 415 419 423 423 434 449 467 459 433 424 419
50% 403 408 416 418 422 433 449 465 449 422 412 407
60% 396 402 410 412 416 431 449 455 445 414 408 403
70% 393 397 404 407 411 429 443 446 435 407 401 399
80% 389 393 395 402 408 424 435 435 422 403 395 393
90% 380 381 379 387 402 409 414 413 407 390 385 386

Full Simulation Period
b 404 404 409 412 415 427 440 451 444 423 414 409

Wet (32%) 413 412 419 419 418 432 448 465 463 448 438 433
Above Normal (16%) 395 397 408 421 421 433 448 465 455 425 418 413
Below Normal (13%) 416 415 416 417 421 432 446 454 446 415 404 401

Dry (24%) 401 401 405 407 414 426 438 445 434 414 407 404
Critical (15%) 388 386 390 390 396 406 411 411 403 389 379 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 1 0 0
20% 1 0 0 0 0 0 0 0 0 0 2 3
30% -1 1 0 0 0 0 0 0 -1 0 1 0

40% 2 -1 0 0 0 0 0 0 -1 -1 0 0
50% -1 0 0 0 1 0 0 0 -1 0 0 0

60% -1 0 -1 0 0 0 0 0 0 -2 -1 -1

70% -1 0 0 0 0 0 0 0 3 0 -1 0

80% 2 -1 -2 0 0 0 2 0 0 3 4 2
90% 1 0 -3 -2 -1 -1 -1 1 0 1 8 11

Full Simulation Period
b

0 0 0 0 0 0 0 0 0 0 1 0

Wet (32%) 1 1 0 0 0 0 0 0 -1 0 0 0

Above Normal (16%) -2 -3 -3 0 0 0 0 0 -1 -1 -1 -1

Below Normal (13%) 1 1 0 0 0 0 0 0 3 5 3 3
Dry (24%) 0 0 0 0 -1 -1 -1 -1 -1 1 0 0

Critical (15%) -1 0 0 0 0 0 0 0 0 -2 1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Table C-11-5. Folsom Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 460 449 445
20% 426 424 424 424 424 436 449 467 467 451 439 432
30% 423 419 424 424 423 435 449 467 467 443 433 429
40% 412 416 419 423 423 434 449 467 460 434 425 419
50% 404 407 416 419 421 433 449 465 450 422 412 408
60% 396 402 410 412 416 431 449 455 444 417 409 405
70% 394 397 404 407 411 429 443 446 432 408 402 399
80% 386 393 396 402 408 424 433 435 422 400 392 391
90% 379 380 382 390 403 410 415 412 407 389 377 375

Full Simulation Period
b 404 404 410 412 415 427 440 451 444 423 413 409

Wet (32%) 412 412 419 419 418 432 448 465 464 449 438 433
Above Normal (16%) 397 400 410 421 421 433 448 465 456 427 419 414
Below Normal (13%) 415 414 416 417 421 432 446 455 443 410 401 398

Dry (24%) 401 401 405 407 414 427 439 446 435 413 406 403
Critical (15%) 389 386 390 391 397 406 410 411 404 391 378 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 427 420 424 424 424 436 449 466 466 457 449 437
20% 421 415 424 424 424 435 449 466 466 452 443 429
30% 416 411 421 423 423 435 449 466 466 444 436 423
40% 410 407 416 421 423 434 449 466 463 437 429 419
50% 405 405 409 413 420 433 449 466 457 428 418 410
60% 397 403 406 410 415 431 449 456 447 419 411 404
70% 393 397 404 406 410 428 444 446 438 408 402 398
80% 387 390 396 399 405 421 432 437 423 401 396 393
90% 374 378 376 388 401 407 414 416 407 393 385 378

Full Simulation Period
b 401 400 407 410 414 427 440 451 444 424 415 407

Wet (32%) 409 407 418 418 418 432 448 465 464 449 440 425
Above Normal (16%) 394 395 405 418 420 433 449 464 458 431 423 413
Below Normal (13%) 406 405 410 413 420 431 445 454 447 417 411 408

Dry (24%) 400 400 404 406 413 426 438 446 435 413 406 403
Critical (15%) 386 384 389 390 396 406 412 414 400 385 370 365

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -12 -4 0 0 0 0 0 -1 -1 -4 0 -8

20% -6 -9 0 0 0 0 0 -1 -1 0 5 -3

30% -6 -8 -4 -1 0 0 0 -1 -1 1 3 -6

40% -2 -9 -3 -2 0 0 0 -1 2 3 5 0

50% 2 -3 -7 -5 -1 0 0 1 7 6 6 2
60% 0 0 -5 -3 0 0 0 0 3 2 2 -1

70% -1 -1 -1 -1 -1 -1 0 0 6 0 0 0

80% 0 -3 0 -3 -3 -3 -1 2 1 2 4 2
90% -5 -2 -5 -2 -1 -3 -1 3 1 4 8 3

Full Simulation Period
b

-3 -4 -3 -2 0 0 0 0 0 1 1 -2

Wet (32%) -4 -5 -1 -1 0 0 0 -1 0 0 3 -8

Above Normal (16%) -3 -6 -5 -3 -1 0 0 -1 3 4 4 -1

Below Normal (13%) -9 -9 -6 -4 -1 -1 0 -1 5 7 10 10
Dry (24%) -1 -1 -1 -2 -1 -1 -1 -1 0 0 0 0

Critical (15%) -3 -3 -2 -1 0 0 2 2 -3 -6 -8 -7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Table C-11-6. Folsom Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a
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C.12. San Luis Lake Elevation  1 
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Figure C-12-1. San Luis Reservoir (SWP and CVP), Reservoir Pool Elevation, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-12-2. San Luis Reservoir (SWP and CVP), Reservoir Pool Elevation, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 456 483 519 543 544 528 496 469 450 435 429

20% 424 437 468 489 511 533 520 487 455 439 417 423

30% 405 425 460 484 506 525 510 481 444 430 405 412

40% 397 416 451 478 499 518 503 471 432 417 398 404

50% 393 407 434 466 491 510 495 463 422 404 388 396

60% 386 395 426 454 478 500 487 452 417 395 381 386

70% 374 386 421 450 467 482 473 447 410 388 369 378

80% 364 377 409 433 457 478 464 437 397 377 357 362

90% 351 369 392 427 447 461 455 424 380 370 347 348

Full Simulation Period
b 394 409 439 467 488 504 492 464 428 410 391 395

Wet (32%) 399 414 443 473 500 523 507 475 444 422 409 416

Above Normal (16%) 391 411 445 472 492 512 493 456 415 389 386 398

Below Normal (13%) 397 410 442 465 481 496 481 448 400 393 383 389

Dry (24%) 391 406 437 466 484 498 490 468 434 426 390 389

Critical (15%) 390 400 423 454 470 475 469 453 422 399 369 366

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 469 494 519 543 544 544 544 539 520 487 462 468

20% 452 470 503 532 544 544 544 535 504 473 445 448

30% 439 459 491 528 544 544 544 525 497 465 429 432

40% 433 454 478 515 540 544 544 521 486 455 419 426

50% 423 441 467 509 536 544 543 518 481 447 413 417

60% 408 427 459 501 531 544 537 514 476 442 408 405

70% 391 416 450 496 525 539 531 507 473 437 404 393

80% 377 404 438 482 514 530 527 504 468 433 399 385

90% 363 378 416 469 500 518 520 493 459 427 388 372

Full Simulation Period
b 418 439 468 505 526 536 533 516 484 451 419 416

Wet (32%) 426 451 485 520 538 543 543 529 497 468 440 443

Above Normal (16%) 412 437 470 513 534 541 540 518 477 437 409 411

Below Normal (13%) 435 457 483 519 533 539 533 510 476 448 412 406

Dry (24%) 407 425 450 492 518 535 530 513 484 453 415 406

Critical (15%) 409 419 441 475 502 512 509 494 468 432 400 389

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 30 38 36 24 1 0 16 43 51 38 27 39

20% 28 33 36 42 32 11 24 48 49 34 29 25

30% 34 34 31 44 37 19 34 44 53 35 24 20

40% 36 38 28 37 41 26 41 50 54 38 21 22

50% 30 35 33 43 44 34 47 55 59 42 25 22

60% 22 32 33 46 53 44 50 63 60 47 27 19

70% 18 30 29 47 58 56 58 61 63 50 35 15

80% 12 27 29 49 57 52 63 67 72 57 42 23

90% 12 9 24 43 53 57 65 70 79 57 41 24

Full Simulation Period
b 24 30 29 38 38 31 41 52 56 41 28 21

Wet (32%) 26 37 42 46 38 20 36 53 53 46 30 27

Above Normal (16%) 21 26 25 41 41 29 47 61 62 48 23 14

Below Normal (13%) 38 47 42 54 52 43 52 62 76 56 30 17

Dry (24%) 17 19 12 25 34 37 40 45 51 27 25 18

Critical (15%) 19 20 18 21 32 38 40 41 45 32 32 24

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Table C-12-1. San Luis Reservoir (SWP and CVP), End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 456 483 519 543 544 528 496 469 450 435 429

20% 424 437 468 489 511 533 520 487 455 439 417 423

30% 405 425 460 484 506 525 510 481 444 430 405 412

40% 397 416 451 478 499 518 503 471 432 417 398 404

50% 393 407 434 466 491 510 495 463 422 404 388 396

60% 386 395 426 454 478 500 487 452 417 395 381 386

70% 374 386 421 450 467 482 473 447 410 388 369 378

80% 364 377 409 433 457 478 464 437 397 377 357 362

90% 351 369 392 427 447 461 455 424 380 370 347 348

Full Simulation Period
b 394 409 439 467 488 504 492 464 428 410 391 395

Wet (32%) 399 414 443 473 500 523 507 475 444 422 409 416

Above Normal (16%) 391 411 445 472 492 512 493 456 415 389 386 398

Below Normal (13%) 397 410 442 465 481 496 481 448 400 393 383 389

Dry (24%) 391 406 437 466 484 498 490 468 434 426 390 389

Critical (15%) 390 400 423 454 470 475 469 453 422 399 369 366

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 475 494 514 532 544 544 544 542 515 493 465 467

20% 451 475 494 517 537 544 544 532 503 477 450 449

30% 442 459 483 506 527 543 541 525 491 465 440 435

40% 432 451 477 498 516 533 538 520 484 451 423 430

50% 423 439 465 489 509 526 522 504 468 444 418 419

60% 402 428 455 482 499 517 514 491 457 432 408 400

70% 380 417 445 473 494 508 503 481 449 421 393 389

80% 372 396 429 459 479 491 490 469 436 408 382 376

90% 356 377 410 439 453 469 471 449 411 392 366 355

Full Simulation Period
b 416 437 463 487 504 516 515 499 469 443 416 414

Wet (32%) 427 452 477 503 525 537 539 529 502 473 447 449

Above Normal (16%) 406 431 459 482 504 520 521 505 467 433 417 420

Below Normal (13%) 431 454 480 497 509 519 512 484 440 423 405 401

Dry (24%) 410 430 456 480 494 508 506 490 464 444 405 397

Critical (15%) 399 409 430 458 472 475 473 457 434 403 375 371

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 36 38 31 13 1 0 16 46 46 43 30 38

20% 27 38 27 28 26 11 24 46 48 38 34 26

30% 38 34 23 22 20 19 32 44 47 36 35 24

40% 35 34 26 20 17 15 35 49 52 34 25 26

50% 30 32 31 23 17 16 27 42 46 40 30 24

60% 16 34 30 28 21 17 27 40 40 37 27 14

70% 6 31 24 23 26 25 30 34 39 34 24 11

80% 7 19 20 26 22 13 26 32 39 31 24 14

90% 5 8 18 13 7 8 16 25 31 22 19 7

Full Simulation Period
b 22 28 24 19 16 11 23 36 41 32 25 19

Wet (32%) 28 38 34 29 24 14 32 53 58 52 38 33

Above Normal (16%) 14 21 15 11 11 8 28 49 51 44 31 23

Below Normal (13%) 33 44 39 32 28 23 30 36 40 30 23 12

Dry (24%) 19 24 18 14 10 10 16 23 30 18 15 9

Critical (15%) 9 10 6 4 2 1 4 4 12 4 6 5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Table C-12-2. San Luis Reservoir (SWP and CVP), End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 456 483 519 543 544 528 496 469 450 435 429

20% 424 437 468 489 511 533 520 487 455 439 417 423

30% 405 425 460 484 506 525 510 481 444 430 405 412

40% 397 416 451 478 499 518 503 471 432 417 398 404

50% 393 407 434 466 491 510 495 463 422 404 388 396

60% 386 395 426 454 478 500 487 452 417 395 381 386

70% 374 386 421 450 467 482 473 447 410 388 369 378

80% 364 377 409 433 457 478 464 437 397 377 357 362

90% 351 369 392 427 447 461 455 424 380 370 347 348

Full Simulation Period
b 394 409 439 467 488 504 492 464 428 410 391 395

Wet (32%) 399 414 443 473 500 523 507 475 444 422 409 416

Above Normal (16%) 391 411 445 472 492 512 493 456 415 389 386 398

Below Normal (13%) 397 410 442 465 481 496 481 448 400 393 383 389

Dry (24%) 391 406 437 466 484 498 490 468 434 426 390 389

Critical (15%) 390 400 423 454 470 475 469 453 422 399 369 366

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 436 451 482 507 541 544 526 495 473 450 433 438

20% 422 440 466 491 513 534 519 484 454 440 424 423

30% 410 425 457 484 507 527 509 475 440 427 408 416

40% 402 416 452 475 499 518 500 464 423 411 395 403

50% 395 408 440 466 490 509 492 457 419 402 386 398

60% 385 398 426 457 480 498 481 448 412 390 379 388

70% 371 386 421 450 469 489 472 440 400 383 368 375

80% 363 376 408 435 459 479 464 427 389 371 353 358

90% 348 361 391 428 446 457 445 419 377 363 340 338

Full Simulation Period
b 394 408 438 467 488 504 489 457 422 406 390 394

Wet (32%) 402 417 446 475 501 525 509 478 448 427 416 422

Above Normal (16%) 391 408 443 471 492 512 494 456 416 390 386 398

Below Normal (13%) 399 411 443 467 483 498 481 444 397 390 381 388

Dry (24%) 389 404 436 465 483 497 482 451 417 413 381 381

Critical (15%) 383 393 417 450 467 471 460 437 405 383 359 357

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3 -5 -1 -11 -2 0 -1 -1 5 0 -2 8

20% -2 3 -2 1 1 2 -1 -3 -1 1 7 0

30% 6 0 -3 1 1 2 -1 -6 -4 -3 2 5

40% 5 -1 1 -3 -1 1 -3 -7 -9 -7 -3 -1

50% 2 1 7 0 -1 -1 -4 -5 -3 -2 -2 2

60% 0 4 0 3 2 -1 -5 -4 -5 -5 -2 2

70% -3 0 1 1 2 6 -1 -7 -10 -5 -1 -3

80% -2 -1 -1 3 2 1 0 -10 -7 -6 -4 -4

90% -3 -7 -1 1 -1 -4 -10 -5 -3 -7 -6 -10

Full Simulation Period
b 0 -1 0 0 0 0 -3 -6 -6 -4 -2 -1

Wet (32%) 3 3 3 1 1 1 2 3 4 5 6 6

Above Normal (16%) 0 -3 -2 -1 0 0 0 0 1 1 1 1

Below Normal (13%) 2 1 2 2 2 2 -1 -4 -3 -3 -2 -1

Dry (24%) -2 -2 -1 -1 -1 -1 -8 -16 -17 -13 -9 -7

Critical (15%) -7 -7 -6 -4 -3 -3 -9 -16 -18 -16 -10 -9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Table C-12-3. San Luis Reservoir (SWP and CVP), End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 469 494 519 543 544 544 544 539 520 487 462 468

20% 452 470 503 532 544 544 544 535 504 473 445 448

30% 439 459 491 528 544 544 544 525 497 465 429 432

40% 433 454 478 515 540 544 544 521 486 455 419 426

50% 423 441 467 509 536 544 543 518 481 447 413 417

60% 408 427 459 501 531 544 537 514 476 442 408 405

70% 391 416 450 496 525 539 531 507 473 437 404 393

80% 377 404 438 482 514 530 527 504 468 433 399 385

90% 363 378 416 469 500 518 520 493 459 427 388 372

Full Simulation Period
b 418 439 468 505 526 536 533 516 484 451 419 416

Wet (32%) 426 451 485 520 538 543 543 529 497 468 440 443

Above Normal (16%) 412 437 470 513 534 541 540 518 477 437 409 411

Below Normal (13%) 435 457 483 519 533 539 533 510 476 448 412 406

Dry (24%) 407 425 450 492 518 535 530 513 484 453 415 406

Critical (15%) 409 419 441 475 502 512 509 494 468 432 400 389

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 456 483 519 543 544 528 496 469 450 435 429

20% 424 437 468 489 511 533 520 487 455 439 417 423

30% 405 425 460 484 506 525 510 481 444 430 405 412

40% 397 416 451 478 499 518 503 471 432 417 398 404

50% 393 407 434 466 491 510 495 463 422 404 388 396

60% 386 395 426 454 478 500 487 452 417 395 381 386

70% 374 386 421 450 467 482 473 447 410 388 369 378

80% 364 377 409 433 457 478 464 437 397 377 357 362

90% 351 369 392 427 447 461 455 424 380 370 347 348

Full Simulation Period
b 394 409 439 467 488 504 492 464 428 410 391 395

Wet (32%) 399 414 443 473 500 523 507 475 444 422 409 416

Above Normal (16%) 391 411 445 472 492 512 493 456 415 389 386 398

Below Normal (13%) 397 410 442 465 481 496 481 448 400 393 383 389

Dry (24%) 391 406 437 466 484 498 490 468 434 426 390 389

Critical (15%) 390 400 423 454 470 475 469 453 422 399 369 366

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -30 -38 -36 -24 -1 0 -16 -43 -51 -38 -27 -39

20% -28 -33 -36 -42 -32 -11 -24 -48 -49 -34 -29 -25

30% -34 -34 -31 -44 -37 -19 -34 -44 -53 -35 -24 -20

40% -36 -38 -28 -37 -41 -26 -41 -50 -54 -38 -21 -22

50% -30 -35 -33 -43 -44 -34 -47 -55 -59 -42 -25 -22

60% -22 -32 -33 -46 -53 -44 -50 -63 -60 -47 -27 -19

70% -18 -30 -29 -47 -58 -56 -58 -61 -63 -50 -35 -15

80% -12 -27 -29 -49 -57 -52 -63 -67 -72 -57 -42 -23

90% -12 -9 -24 -43 -53 -57 -65 -70 -79 -57 -41 -24

Full Simulation Period
b -24 -30 -29 -38 -38 -31 -41 -52 -56 -41 -28 -21

Wet (32%) -26 -37 -42 -46 -38 -20 -36 -53 -53 -46 -30 -27

Above Normal (16%) -21 -26 -25 -41 -41 -29 -47 -61 -62 -48 -23 -14

Below Normal (13%) -38 -47 -42 -54 -52 -43 -52 -62 -76 -56 -30 -17

Dry (24%) -17 -19 -12 -25 -34 -37 -40 -45 -51 -27 -25 -18

Critical (15%) -19 -20 -18 -21 -32 -38 -40 -41 -45 -32 -32 -24

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Table C-12-4. San Luis Reservoir (SWP and CVP), End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 469 494 519 543 544 544 544 539 520 487 462 468

20% 452 470 503 532 544 544 544 535 504 473 445 448

30% 439 459 491 528 544 544 544 525 497 465 429 432

40% 433 454 478 515 540 544 544 521 486 455 419 426

50% 423 441 467 509 536 544 543 518 481 447 413 417

60% 408 427 459 501 531 544 537 514 476 442 408 405

70% 391 416 450 496 525 539 531 507 473 437 404 393

80% 377 404 438 482 514 530 527 504 468 433 399 385

90% 363 378 416 469 500 518 520 493 459 427 388 372

Full Simulation Period
b 418 439 468 505 526 536 533 516 484 451 419 416

Wet (32%) 426 451 485 520 538 543 543 529 497 468 440 443

Above Normal (16%) 412 437 470 513 534 541 540 518 477 437 409 411

Below Normal (13%) 435 457 483 519 533 539 533 510 476 448 412 406

Dry (24%) 407 425 450 492 518 535 530 513 484 453 415 406

Critical (15%) 409 419 441 475 502 512 509 494 468 432 400 389

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 475 494 514 532 544 544 544 542 515 493 465 467

20% 451 475 494 517 537 544 544 532 503 477 450 449

30% 442 459 483 506 527 543 541 525 491 465 440 435

40% 432 451 477 498 516 533 538 520 484 451 423 430

50% 423 439 465 489 509 526 522 504 468 444 418 419

60% 402 428 455 482 499 517 514 491 457 432 408 400

70% 380 417 445 473 494 508 503 481 449 421 393 389

80% 372 396 429 459 479 491 490 469 436 408 382 376

90% 356 377 410 439 453 469 471 449 411 392 366 355

Full Simulation Period
b 416 437 463 487 504 516 515 499 469 443 416 414

Wet (32%) 427 452 477 503 525 537 539 529 502 473 447 449

Above Normal (16%) 406 431 459 482 504 520 521 505 467 433 417 420

Below Normal (13%) 431 454 480 497 509 519 512 484 440 423 405 401

Dry (24%) 410 430 456 480 494 508 506 490 464 444 405 397

Critical (15%) 399 409 430 458 472 475 473 457 434 403 375 371

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 0 -4 -11 0 0 0 2 -5 5 3 -1

20% -1 5 -9 -14 -7 0 0 -3 -1 4 5 1

30% 4 0 -8 -22 -17 0 -3 0 -6 1 11 3

40% -1 -3 -2 -17 -24 -11 -6 -1 -2 -4 4 5

50% 1 -2 -3 -20 -27 -18 -20 -14 -13 -2 5 2

60% -6 2 -4 -18 -32 -27 -23 -23 -20 -10 0 -5

70% -12 1 -5 -24 -31 -31 -28 -27 -24 -16 -11 -4

80% -5 -8 -9 -23 -35 -39 -37 -35 -33 -26 -18 -9

90% -7 -1 -6 -30 -47 -49 -49 -44 -48 -35 -22 -17

Full Simulation Period
b -2 -1 -5 -18 -22 -20 -19 -17 -15 -9 -3 -2

Wet (32%) 1 1 -8 -17 -13 -6 -5 0 5 6 8 6

Above Normal (16%) -7 -6 -11 -31 -30 -21 -20 -13 -11 -4 8 9

Below Normal (13%) -4 -3 -3 -22 -24 -20 -22 -26 -36 -26 -7 -4

Dry (24%) 3 5 6 -11 -24 -27 -24 -23 -21 -9 -9 -9

Critical (15%) -10 -10 -12 -17 -30 -37 -36 -36 -34 -28 -25 -19

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Table C-12-5. San Luis Reservoir (SWP and CVP), End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 469 494 519 543 544 544 544 539 520 487 462 468

20% 452 470 503 532 544 544 544 535 504 473 445 448

30% 439 459 491 528 544 544 544 525 497 465 429 432

40% 433 454 478 515 540 544 544 521 486 455 419 426

50% 423 441 467 509 536 544 543 518 481 447 413 417

60% 408 427 459 501 531 544 537 514 476 442 408 405

70% 391 416 450 496 525 539 531 507 473 437 404 393

80% 377 404 438 482 514 530 527 504 468 433 399 385

90% 363 378 416 469 500 518 520 493 459 427 388 372

Full Simulation Period
b 418 439 468 505 526 536 533 516 484 451 419 416

Wet (32%) 426 451 485 520 538 543 543 529 497 468 440 443

Above Normal (16%) 412 437 470 513 534 541 540 518 477 437 409 411

Below Normal (13%) 435 457 483 519 533 539 533 510 476 448 412 406

Dry (24%) 407 425 450 492 518 535 530 513 484 453 415 406

Critical (15%) 409 419 441 475 502 512 509 494 468 432 400 389

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 436 451 482 507 541 544 526 495 473 450 433 438

20% 422 440 466 491 513 534 519 484 454 440 424 423

30% 410 425 457 484 507 527 509 475 440 427 408 416

40% 402 416 452 475 499 518 500 464 423 411 395 403

50% 395 408 440 466 490 509 492 457 419 402 386 398

60% 385 398 426 457 480 498 481 448 412 390 379 388

70% 371 386 421 450 469 489 472 440 400 383 368 375

80% 363 376 408 435 459 479 464 427 389 371 353 358

90% 348 361 391 428 446 457 445 419 377 363 340 338

Full Simulation Period
b 394 408 438 467 488 504 489 457 422 406 390 394

Wet (32%) 402 417 446 475 501 525 509 478 448 427 416 422

Above Normal (16%) 391 408 443 471 492 512 494 456 416 390 386 398

Below Normal (13%) 399 411 443 467 483 498 481 444 397 390 381 388

Dry (24%) 389 404 436 465 483 497 482 451 417 413 381 381

Critical (15%) 383 393 417 450 467 471 460 437 405 383 359 357

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -34 -43 -37 -36 -3 0 -17 -45 -46 -37 -30 -31

20% -30 -30 -37 -41 -31 -9 -25 -51 -50 -33 -21 -25

30% -28 -34 -34 -43 -36 -17 -35 -50 -57 -38 -22 -16

40% -31 -38 -26 -40 -42 -26 -44 -57 -63 -45 -24 -23

50% -28 -33 -27 -43 -45 -35 -51 -61 -62 -44 -27 -19

60% -22 -28 -33 -44 -51 -46 -56 -67 -65 -52 -29 -17

70% -20 -30 -28 -46 -56 -50 -59 -67 -73 -54 -36 -18

80% -14 -28 -30 -47 -55 -51 -63 -77 -79 -63 -46 -27

90% -15 -17 -25 -42 -54 -61 -75 -75 -82 -64 -47 -35

Full Simulation Period
b -24 -30 -29 -38 -39 -31 -44 -58 -62 -45 -30 -22

Wet (32%) -24 -34 -40 -45 -36 -19 -34 -51 -49 -41 -24 -22

Above Normal (16%) -21 -29 -28 -42 -41 -29 -47 -62 -61 -47 -23 -13

Below Normal (13%) -36 -46 -40 -53 -50 -41 -53 -66 -80 -58 -31 -17

Dry (24%) -18 -21 -14 -26 -35 -38 -48 -62 -68 -39 -34 -25

Critical (15%) -26 -26 -24 -26 -36 -41 -49 -57 -63 -48 -42 -33

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Table C-12-6. San Luis Reservoir (SWP and CVP), End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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C.13. New Melones Lake Elevation  1 
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Figure C-13-1. New Melones Reservoir, Reservoir Pool Elevation, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-13-2. New Melones Reservoir, Reservoir Pool Elevation, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,035 1,040 1,046 1,050 1,047 1,057 1,059 1,050 1,039 1,033

20% 1,013 1,015 1,017 1,021 1,029 1,032 1,036 1,043 1,040 1,032 1,021 1,016

30% 1,006 1,006 1,008 1,012 1,021 1,025 1,021 1,027 1,031 1,023 1,013 1,008

40% 975 976 995 1,004 1,012 1,014 1,011 1,006 1,006 995 983 976

50% 956 957 960 980 996 1,006 998 997 991 977 965 961

60% 943 946 950 959 966 976 976 984 976 966 953 947

70% 925 928 938 942 945 947 950 952 951 939 928 929

80% 879 881 887 887 897 912 918 924 923 912 897 888

90% 835 836 837 847 857 863 864 867 876 863 850 843

Full Simulation Period
b 944 945 951 958 968 974 973 976 976 965 954 948

Wet (32%) 980 982 990 1,004 1,016 1,023 1,026 1,039 1,047 1,040 1,029 1,022

Above Normal (16%) 932 937 945 960 974 986 988 997 996 985 973 897

Below Normal (13%) 968 969 972 975 985 988 985 985 983 972 960 955

Dry (24%) 943 943 944 947 951 957 955 953 948 934 922 915

Critical (15%) 856 856 862 864 870 871 860 848 840 828 818 812

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 988

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 968

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 933

80% 892 892 896 901 915 931 929 933 927 918 902 891

90% 851 852 852 860 883 883 871 873 889 873 859 849

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 901

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4 2 0 -1 2 4 6 7 0 0 0 0

20% 5 2 2 0 8 13 5 6 1 3 3 3

30% 4 5 6 3 1 1 7 9 5 4 3 2

40% 12 13 5 4 3 6 6 7 8 8 10 12

50% 10 11 12 5 4 1 2 7 8 10 9 7

60% 8 7 6 8 8 9 12 6 5 3 4 4

70% 10 10 7 9 8 6 9 12 8 9 9 4

80% 13 11 9 14 18 19 11 9 4 6 5 3

90% 16 17 15 14 26 19 7 7 14 11 8 6

Full Simulation Period
b 9 8 7 6 6 6 9 8 6 5 5 5

Wet (32%) 9 8 7 6 5 8 8 8 3 3 3 3

Above Normal (16%) 9 7 6 6 6 6 8 7 5 5 5 5

Below Normal (13%) 9 8 7 7 6 6 9 8 7 8 8 8

Dry (24%) 8 7 6 6 5 5 8 7 7 7 7 7

Critical (15%) 10 10 9 8 8 8 11 8 10 6 5 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Table C-13-1. New Melones Reservoir, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,035 1,040 1,046 1,050 1,047 1,057 1,059 1,050 1,039 1,033

20% 1,013 1,015 1,017 1,021 1,029 1,032 1,036 1,043 1,040 1,032 1,021 1,016

30% 1,006 1,006 1,008 1,012 1,021 1,025 1,021 1,027 1,031 1,023 1,013 1,008

40% 975 976 995 1,004 1,012 1,014 1,011 1,006 1,006 995 983 976

50% 956 957 960 980 996 1,006 998 997 991 977 965 961

60% 943 946 950 959 966 976 976 984 976 966 953 947

70% 925 928 938 942 945 947 950 952 951 939 928 929

80% 879 881 887 887 897 912 918 924 923 912 897 888

90% 835 836 837 847 857 863 864 867 876 863 850 843

Full Simulation Period
b 944 945 951 958 968 974 973 976 976 965 954 948

Wet (32%) 980 982 990 1,004 1,016 1,023 1,026 1,039 1,047 1,040 1,029 1,022

Above Normal (16%) 932 937 945 960 974 986 988 997 996 985 973 897

Below Normal (13%) 968 969 972 975 985 988 985 985 983 972 960 955

Dry (24%) 943 943 944 947 951 957 955 953 948 934 922 915

Critical (15%) 856 856 862 864 870 871 860 848 840 828 818 812

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,049 1,048 1,050 1,050 1,050 1,055 1,057 1,069 1,076 1,070 1,061 1,052

20% 1,043 1,043 1,044 1,044 1,050 1,054 1,051 1,054 1,065 1,057 1,048 1,043

30% 1,025 1,025 1,031 1,038 1,045 1,050 1,044 1,050 1,051 1,040 1,031 1,027

40% 1,011 1,012 1,019 1,030 1,038 1,041 1,036 1,035 1,032 1,022 1,012 1,007

50% 995 994 996 1,008 1,018 1,024 1,020 1,024 1,020 1,008 998 994

60% 980 981 982 988 995 1,002 1,001 1,005 1,005 995 984 979

70% 946 950 964 967 978 975 974 985 976 963 952 945

80% 924 922 930 934 943 953 947 956 949 940 932 926

90% 877 879 879 886 906 911 897 896 918 901 886 876

Full Simulation Period
b 974 974 978 985 993 999 998 1,002 1,003 992 981 975

Wet (32%) 1,003 1,004 1,010 1,022 1,030 1,038 1,042 1,055 1,064 1,056 1,045 1,037

Above Normal (16%) 964 967 974 987 999 1,009 1,012 1,021 1,022 1,013 1,002 924

Below Normal (13%) 998 998 1,000 1,002 1,011 1,014 1,011 1,012 1,010 1,000 989 983

Dry (24%) 974 973 974 977 981 985 983 982 978 966 954 948

Critical (15%) 899 899 902 904 909 909 899 889 883 870 858 852

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 20 20 15 9 4 4 10 12 18 20 21 19

20% 29 28 27 23 20 22 15 11 25 25 27 27

30% 20 19 24 26 24 25 23 23 20 17 18 18

40% 35 36 24 26 26 27 25 30 26 27 29 31

50% 39 37 36 28 23 19 21 28 29 32 33 33

60% 37 36 31 29 29 26 25 21 29 29 30 32

70% 22 21 26 25 33 28 24 33 25 24 24 16

80% 45 41 43 48 45 41 30 32 26 28 35 38

90% 42 43 42 39 49 48 33 30 42 39 36 33

Full Simulation Period
b 30 29 28 27 25 25 25 26 27 27 27 27

Wet (32%) 23 22 20 18 14 16 15 16 17 16 16 16

Above Normal (16%) 32 30 29 28 25 23 24 24 27 28 29 27

Below Normal (13%) 30 29 28 27 26 26 26 27 27 28 28 28

Dry (24%) 32 31 30 30 30 29 29 29 31 31 32 33

Critical (15%) 43 43 40 40 38 38 39 41 43 41 40 40

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Probability of Exceedance
a

Table C-13-2. New Melones Reservoir, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,035 1,040 1,046 1,050 1,047 1,057 1,059 1,050 1,039 1,033

20% 1,013 1,015 1,017 1,021 1,029 1,032 1,036 1,043 1,040 1,032 1,021 1,016

30% 1,006 1,006 1,008 1,012 1,021 1,025 1,021 1,027 1,031 1,023 1,013 1,008

40% 975 976 995 1,004 1,012 1,014 1,011 1,006 1,006 995 983 976

50% 956 957 960 980 996 1,006 998 997 991 977 965 961

60% 943 946 950 959 966 976 976 984 976 966 953 947

70% 925 928 938 942 945 947 950 952 951 939 928 929

80% 879 881 887 887 897 912 918 924 923 912 897 888

90% 835 836 837 847 857 863 864 867 876 863 850 843

Full Simulation Period
b 944 945 951 958 968 974 973 976 976 965 954 948

Wet (32%) 980 982 990 1,004 1,016 1,023 1,026 1,039 1,047 1,040 1,029 1,022

Above Normal (16%) 932 937 945 960 974 986 988 997 996 985 973 897

Below Normal (13%) 968 969 972 975 985 988 985 985 983 972 960 955

Dry (24%) 943 943 944 947 951 957 955 953 948 934 922 915

Critical (15%) 856 856 862 864 870 871 860 848 840 828 818 812

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,036 1,041 1,047 1,049 1,043 1,053 1,062 1,053 1,043 1,035

20% 1,011 1,011 1,012 1,015 1,031 1,032 1,028 1,037 1,034 1,026 1,015 1,009

30% 999 998 1,001 1,007 1,015 1,019 1,020 1,022 1,024 1,016 1,005 1,002

40% 973 973 985 996 1,004 1,010 1,003 1,002 1,003 992 979 973

50% 945 948 959 970 996 998 991 987 978 965 953 951

60% 937 940 943 949 957 961 961 972 968 957 944 938

70% 904 911 921 928 932 936 941 937 939 927 915 909

80% 860 860 874 874 874 889 880 894 902 887 873 867

90% 803 807 808 824 834 838 826 839 847 833 818 810

Full Simulation Period
b 931 933 939 947 957 964 961 962 963 952 941 935

Wet (32%) 969 971 980 995 1,007 1,016 1,020 1,031 1,040 1,033 1,022 1,015

Above Normal (16%) 924 930 939 954 968 980 982 988 987 975 963 890

Below Normal (13%) 954 956 959 962 973 977 972 970 968 957 944 938

Dry (24%) 930 930 932 934 939 945 940 936 931 918 905 898

Critical (15%) 837 838 842 845 853 855 834 818 815 804 796 791

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 1 0 2 -1 -4 -3 4 3 3 2

20% -2 -4 -5 -6 1 0 -8 -6 -6 -6 -6 -6

30% -7 -8 -7 -5 -6 -6 -1 -5 -6 -7 -7 -6

40% -3 -3 -9 -8 -7 -5 -8 -4 -3 -3 -5 -3

50% -11 -9 -1 -10 0 -8 -7 -10 -13 -12 -12 -10

60% -6 -6 -7 -10 -8 -15 -16 -12 -8 -9 -9 -9

70% -21 -18 -17 -14 -13 -11 -10 -15 -13 -12 -14 -19

80% -19 -21 -13 -13 -23 -22 -38 -30 -21 -25 -24 -21

90% -32 -28 -29 -23 -23 -25 -38 -27 -28 -29 -32 -33

Full Simulation Period
b -12 -12 -12 -11 -11 -10 -12 -14 -13 -13 -13 -13

Wet (32%) -11 -11 -10 -9 -8 -7 -7 -7 -7 -7 -6 -6

Above Normal (16%) -8 -7 -6 -6 -6 -6 -6 -8 -8 -9 -10 -7

Below Normal (13%) -13 -13 -13 -13 -12 -12 -13 -15 -15 -15 -16 -16

Dry (24%) -13 -13 -12 -13 -12 -12 -15 -17 -17 -17 -17 -17

Critical (15%) -19 -18 -20 -19 -17 -16 -26 -30 -25 -24 -22 -21

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Probability of Exceedance
a

Table C-13-3. New Melones Reservoir, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (Feet)
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 988

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 968

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 933

80% 892 892 896 901 915 931 929 933 927 918 902 891

90% 851 852 852 860 883 883 871 873 889 873 859 849

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 901

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,035 1,040 1,046 1,050 1,047 1,057 1,059 1,050 1,039 1,033

20% 1,013 1,015 1,017 1,021 1,029 1,032 1,036 1,043 1,040 1,032 1,021 1,016

30% 1,006 1,006 1,008 1,012 1,021 1,025 1,021 1,027 1,031 1,023 1,013 1,008

40% 975 976 995 1,004 1,012 1,014 1,011 1,006 1,006 995 983 976

50% 956 957 960 980 996 1,006 998 997 991 977 965 961

60% 943 946 950 959 966 976 976 984 976 966 953 947

70% 925 928 938 942 945 947 950 952 951 939 928 929

80% 879 881 887 887 897 912 918 924 923 912 897 888

90% 835 836 837 847 857 863 864 867 876 863 850 843

Full Simulation Period
b 944 945 951 958 968 974 973 976 976 965 954 948

Wet (32%) 980 982 990 1,004 1,016 1,023 1,026 1,039 1,047 1,040 1,029 1,022

Above Normal (16%) 932 937 945 960 974 986 988 997 996 985 973 897

Below Normal (13%) 968 969 972 975 985 988 985 985 983 972 960 955

Dry (24%) 943 943 944 947 951 957 955 953 948 934 922 915

Critical (15%) 856 856 862 864 870 871 860 848 840 828 818 812

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4 -2 0 1 -2 -4 -6 -7 0 0 0 0

20% -5 -2 -2 0 -8 -13 -5 -6 -1 -3 -3 -3

30% -4 -5 -6 -3 -1 -1 -7 -9 -5 -4 -3 -2

40% -12 -13 -5 -4 -3 -6 -6 -7 -8 -8 -10 -12

50% -10 -11 -12 -5 -4 -1 -2 -7 -8 -10 -9 -7

60% -8 -7 -6 -8 -8 -9 -12 -6 -5 -3 -4 -4

70% -10 -10 -7 -9 -8 -6 -9 -12 -8 -9 -9 -4

80% -13 -11 -9 -14 -18 -19 -11 -9 -4 -6 -5 -3

90% -16 -17 -15 -14 -26 -19 -7 -7 -14 -11 -8 -6

Full Simulation Period
b -9 -8 -7 -6 -6 -6 -9 -8 -6 -5 -5 -5

Wet (32%) -9 -8 -7 -6 -5 -8 -8 -8 -3 -3 -3 -3

Above Normal (16%) -9 -7 -6 -6 -6 -6 -8 -7 -5 -5 -5 -5

Below Normal (13%) -9 -8 -7 -7 -6 -6 -9 -8 -7 -8 -8 -8

Dry (24%) -8 -7 -6 -6 -5 -5 -8 -7 -7 -7 -7 -7

Critical (15%) -10 -10 -9 -8 -8 -8 -11 -8 -10 -6 -5 -6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Table C-13-4. New Melones Reservoir, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 988

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 968

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 933

80% 892 892 896 901 915 931 929 933 927 918 902 891

90% 851 852 852 860 883 883 871 873 889 873 859 849

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 901

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,049 1,048 1,050 1,050 1,050 1,055 1,057 1,069 1,076 1,070 1,061 1,052

20% 1,043 1,043 1,044 1,044 1,050 1,054 1,051 1,054 1,065 1,057 1,048 1,043

30% 1,025 1,025 1,031 1,038 1,045 1,050 1,044 1,050 1,051 1,040 1,031 1,027

40% 1,011 1,012 1,019 1,030 1,038 1,041 1,036 1,035 1,032 1,022 1,012 1,007

50% 995 994 996 1,008 1,018 1,024 1,020 1,024 1,020 1,008 998 994

60% 980 981 982 988 995 1,002 1,001 1,005 1,005 995 984 979

70% 946 950 964 967 978 975 974 985 976 963 952 945

80% 924 922 930 934 943 953 947 956 949 940 932 926

90% 877 879 879 886 906 911 897 896 918 901 886 876

Full Simulation Period
b 974 974 978 985 993 999 998 1,002 1,003 992 981 975

Wet (32%) 1,003 1,004 1,010 1,022 1,030 1,038 1,042 1,055 1,064 1,056 1,045 1,037

Above Normal (16%) 964 967 974 987 999 1,009 1,012 1,021 1,022 1,013 1,002 924

Below Normal (13%) 998 998 1,000 1,002 1,011 1,014 1,011 1,012 1,010 1,000 989 983

Dry (24%) 974 973 974 977 981 985 983 982 978 966 954 948

Critical (15%) 899 899 902 904 909 909 899 889 883 870 858 852

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 17 17 14 10 2 0 4 6 18 20 22 19

20% 25 25 25 22 12 9 10 5 24 21 24 24

30% 16 15 18 23 23 23 16 14 15 14 15 17

40% 23 24 20 22 23 21 19 23 18 19 19 19

50% 29 26 24 22 19 18 19 21 21 22 25 25

60% 29 29 25 21 21 17 12 16 23 26 26 27

70% 12 11 19 16 25 22 15 21 17 15 14 12

80% 31 30 33 34 28 22 19 23 22 22 30 35

90% 26 27 27 26 23 29 26 23 28 28 28 27

Full Simulation Period
b 21 21 21 21 19 18 16 18 21 22 22 22

Wet (32%) 14 14 13 12 9 8 7 8 14 13 13 12

Above Normal (16%) 23 23 23 21 19 18 16 18 21 23 24 23

Below Normal (13%) 20 21 21 21 20 20 17 19 20 20 21 21

Dry (24%) 24 24 24 24 25 23 20 23 24 24 25 26

Critical (15%) 33 33 31 32 31 30 28 33 33 35 35 34

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Table C-13-5. New Melones Reservoir, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 988

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 968

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 933

80% 892 892 896 901 915 931 929 933 927 918 902 891

90% 851 852 852 860 883 883 871 873 889 873 859 849

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 901

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,036 1,041 1,047 1,049 1,043 1,053 1,062 1,053 1,043 1,035

20% 1,011 1,011 1,012 1,015 1,031 1,032 1,028 1,037 1,034 1,026 1,015 1,009

30% 999 998 1,001 1,007 1,015 1,019 1,020 1,022 1,024 1,016 1,005 1,002

40% 973 973 985 996 1,004 1,010 1,003 1,002 1,003 992 979 973

50% 945 948 959 970 996 998 991 987 978 965 953 951

60% 937 940 943 949 957 961 961 972 968 957 944 938

70% 904 911 921 928 932 936 941 937 939 927 915 909

80% 860 860 874 874 874 889 880 894 902 887 873 867

90% 803 807 808 824 834 838 826 839 847 833 818 810

Full Simulation Period
b 931 933 939 947 957 964 961 962 963 952 941 935

Wet (32%) 969 971 980 995 1,007 1,016 1,020 1,031 1,040 1,033 1,022 1,015

Above Normal (16%) 924 930 939 954 968 980 982 988 987 975 963 890

Below Normal (13%) 954 956 959 962 973 977 972 970 968 957 944 938

Dry (24%) 930 930 932 934 939 945 940 936 931 918 905 898

Critical (15%) 837 838 842 845 853 855 834 818 815 804 796 791

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4 -2 0 1 0 -5 -10 -10 4 3 3 2

20% -7 -7 -7 -7 -7 -14 -13 -12 -7 -9 -9 -9

30% -11 -12 -12 -8 -7 -7 -7 -14 -12 -11 -11 -8

40% -15 -15 -14 -12 -10 -10 -14 -11 -11 -11 -15 -15

50% -21 -20 -14 -16 -4 -9 -9 -17 -21 -22 -21 -18

60% -15 -13 -13 -18 -16 -23 -28 -17 -13 -12 -13 -14

70% -31 -28 -24 -23 -21 -16 -18 -26 -20 -21 -23 -24

80% -32 -33 -22 -27 -41 -42 -49 -39 -25 -31 -29 -24

90% -47 -45 -44 -36 -49 -44 -45 -34 -42 -40 -41 -40

Full Simulation Period
b -21 -20 -19 -18 -17 -17 -21 -22 -19 -19 -18 -18

Wet (32%) -20 -19 -17 -15 -14 -15 -15 -16 -10 -10 -10 -9

Above Normal (16%) -17 -14 -12 -12 -12 -11 -14 -15 -14 -15 -15 -11

Below Normal (13%) -23 -22 -20 -20 -18 -18 -22 -23 -22 -23 -24 -24

Dry (24%) -21 -20 -19 -19 -18 -17 -23 -24 -23 -24 -24 -25

Critical (15%) -29 -28 -29 -27 -25 -24 -37 -38 -35 -31 -27 -27

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Table C-13-6. New Melones Reservoir, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)
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C.14. Millerton Lake Elevation  1 
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Figure C-14-1. Millerton Lake, Reservoir Pool Elevation, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-14-2. Millerton Lake, Reservoir Pool Elevation, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Elevation (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Elevation (TAF)

Table C-14-1. Millerton Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Elevation (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (TAF)

Table C-14-2. Millerton Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Elevation (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (TAF)

Table C-14-3. Millerton Lake, End of Month Elevation 

No Action Alternative

Statistic

End of Month Elevation (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-303 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Elevation (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (TAF)

Table C-14-4. Millerton Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Elevation (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (TAF)

Table C-14-5. Millerton Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 515 524 546 561 561 568 570 577 577 571 530 515
20% 503 517 532 555 561 568 562 577 576 559 515 499
30% 498 512 525 540 561 567 557 568 573 543 498 493
40% 493 502 518 536 556 560 551 564 568 533 490 488
50% 491 498 513 528 549 551 546 559 556 522 486 486
60% 486 492 506 523 537 545 538 553 551 514 482 484
70% 483 485 499 514 531 534 529 548 544 504 479 483
80% 479 481 493 506 517 519 517 536 531 493 477 481
90% 475 475 483 490 496 496 503 510 510 479 467 477

Full Simulation Period
b 493 500 513 527 538 542 539 553 552 524 494 491

Wet (23%) 494 502 527 547 558 562 538 556 574 565 528 512
Above Normal (24%) 494 502 516 536 555 562 551 570 572 541 497 487
Below Normal (10%) 490 502 511 524 540 542 539 552 550 521 488 487

Dry (16%) 498 507 516 526 533 535 546 556 545 505 479 487
Critical (27%) 488 490 497 503 508 511 526 533 518 486 472 482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Elevation (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (TAF)

Table C-14-6. Millerton Lake, End of Month Elevation 

Second Basis of Comparison

Statistic

End of Month Elevation (TAF)

Probability of Exceedance
a
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C.15. Delta Outflow  1 
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Figure C-15-1-1. Sacramento/San Joaquin River Delta Outflow, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-1-2. Sacramento/San Joaquin River Delta Outflow, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-1-3. Sacramento/San Joaquin River Delta Outflow, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-1-4. Sacramento/San Joaquin River Delta Outflow, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-1-5. Sacramento/San Joaquin River Delta Outflow, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-1-6. Sacramento/San Joaquin River Delta Outflow, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-1. Sacramento/San Joaquin River Delta Outflow, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-2. Sacramento/San Joaquin River Delta Outflow, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Fl
ow

 (c
fs

)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-315 July 2015



Figure C-15-2-3. Sacramento/San Joaquin River Delta Outflow, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-4. Sacramento/San Joaquin River Delta Outflow, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-5. Sacramento/San Joaquin River Delta Outflow, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-6. Sacramento/San Joaquin River Delta Outflow, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-7. Sacramento/San Joaquin River Delta Outflow, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-8. Sacramento/San Joaquin River Delta Outflow, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-9. Sacramento/San Joaquin River Delta Outflow, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-10. Sacramento/San Joaquin River Delta Outflow, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-11. Sacramento/San Joaquin River Delta Outflow, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-15-2-12. Sacramento/San Joaquin River Delta Outflow, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,992 15,000 66,586 102,991 136,665 88,553 69,913 46,324 19,838 12,406 4,507 19,516
20% 9,531 14,688 34,349 70,303 88,107 67,957 47,628 28,079 10,238 11,185 4,216 19,063
30% 9,375 13,860 16,305 51,208 65,254 46,096 30,159 19,514 9,204 9,315 4,000 15,282
40% 6,875 11,037 12,381 29,158 51,473 34,027 25,272 16,321 7,814 8,085 4,000 11,031
50% 4,392 9,844 9,938 21,131 36,676 27,251 20,111 13,711 7,243 8,000 4,000 4,385
60% 4,000 6,183 5,835 17,085 24,952 19,582 15,896 11,883 7,100 6,500 4,000 3,376
70% 4,000 4,500 5,118 13,018 18,411 17,261 12,735 9,629 6,864 5,000 4,000 3,000
80% 4,000 4,500 4,522 9,524 14,648 12,732 10,054 8,460 6,435 5,000 4,000 3,000
90% 3,000 3,537 4,500 7,899 11,020 10,766 9,479 7,246 5,606 4,002 3,899 3,000

Full Simulation Period
b 6,518 11,533 23,026 44,232 56,916 43,869 30,448 20,838 10,885 8,050 4,189 9,501

Wet (32%) 8,450 17,141 47,372 89,598 103,413 81,313 55,257 38,940 18,827 10,658 4,436 19,044
Above Normal (16%) 5,392 12,471 24,425 49,593 67,594 52,635 32,571 19,525 8,150 10,846 4,084 11,130
Below Normal (13%) 7,664 10,918 9,460 17,510 36,331 18,095 17,124 12,827 7,473 8,256 4,136 3,549

Dry (24%) 5,547 7,902 7,667 15,952 25,846 22,699 16,782 11,064 7,243 5,131 4,182 3,208
Critical (15%) 4,118 4,980 6,796 11,761 15,260 12,156 9,387 6,671 5,840 4,045 3,829 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,803 15,044 65,929 106,799 140,602 94,253 66,380 41,321 19,611 10,902 4,356 4,374
20% 4,603 6,436 32,639 72,700 88,242 71,240 43,356 25,729 11,405 9,646 4,087 4,037
30% 4,296 5,501 15,458 45,999 60,904 43,140 25,102 15,512 9,888 8,374 4,000 3,937
40% 4,085 4,892 10,325 25,436 52,110 33,538 20,427 13,024 9,349 8,000 4,000 3,819
50% 4,000 4,500 7,764 17,566 34,276 26,362 14,374 11,939 8,527 7,726 4,000 3,682
60% 4,000 4,500 6,206 13,540 21,001 17,962 12,164 10,966 8,142 6,500 4,000 3,034
70% 4,000 4,500 5,105 10,942 16,348 14,661 10,041 9,151 7,269 5,000 4,000 3,000
80% 4,000 4,500 4,500 8,429 12,229 12,229 9,534 8,708 7,100 5,000 3,773 3,000
90% 3,438 3,500 4,500 6,588 10,088 9,776 8,880 7,114 6,340 4,000 3,502 3,000

Full Simulation Period
b 4,645 8,510 22,907 42,197 55,831 43,614 27,068 18,884 11,853 7,445 4,102 3,983

Wet (32%) 5,533 13,286 48,963 88,678 103,568 82,641 50,579 35,425 20,319 9,843 4,400 5,361
Above Normal (16%) 4,112 9,509 22,621 46,272 67,829 53,845 27,145 16,693 9,448 9,777 4,053 3,770
Below Normal (13%) 4,735 7,275 8,857 14,292 36,552 17,538 13,660 11,701 8,957 7,113 4,145 3,456

Dry (24%) 4,234 4,975 7,135 13,254 22,732 20,102 14,775 10,322 7,628 5,038 3,937 3,209
Critical (15%) 3,904 4,104 5,928 10,890 12,243 11,062 8,824 6,276 5,809 4,038 3,749 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4,189 44 -657 3,809 3,937 5,701 -3,533 -5,003 -227 -1,504 -151 -15,141

20% -4,928 -8,251 -1,710 2,397 135 3,283 -4,273 -2,350 1,167 -1,539 -130 -15,026

30% -5,079 -8,359 -847 -5,208 -4,350 -2,956 -5,057 -4,002 684 -941 0 -11,345

40% -2,790 -6,145 -2,056 -3,722 637 -489 -4,845 -3,297 1,535 -85 0 -7,212

50% -392 -5,344 -2,174 -3,565 -2,400 -889 -5,737 -1,771 1,283 -274 0 -702

60% 0 -1,683 372 -3,544 -3,950 -1,620 -3,732 -917 1,042 0 0 -342

70% 0 0 -12 -2,076 -2,063 -2,600 -2,694 -478 405 0 0 0
80% 0 0 -22 -1,095 -2,419 -503 -521 248 665 0 -227 0
90% 438 -37 0 -1,311 -932 -990 -599 -132 733 -2 -397 0

Full Simulation Period
b

-1,872 -3,022 -120 -2,035 -1,085 -255 -3,380 -1,953 967 -605 -87 -5,518

Wet (32%) -2,916 -3,855 1,590 -919 155 1,328 -4,679 -3,515 1,492 -815 -36 -13,683

Above Normal (16%) -1,281 -2,961 -1,804 -3,321 235 1,210 -5,425 -2,832 1,298 -1,069 -31 -7,360

Below Normal (13%) -2,929 -3,643 -603 -3,218 221 -557 -3,464 -1,126 1,484 -1,143 9 -94

Dry (24%) -1,313 -2,926 -532 -2,698 -3,114 -2,597 -2,007 -742 385 -93 -245 1
Critical (15%) -214 -876 -869 -871 -3,016 -1,094 -563 -395 -31 -7 -80 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Outflow Rate (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Outflow Rate (cfs)

Table C-15-1-1. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Rate 

No Action Alternative

Statistic

Monthly Outflow Rate (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-326 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,992 15,000 66,586 102,991 136,665 88,553 69,913 46,324 19,838 12,406 4,507 19,516
20% 9,531 14,688 34,349 70,303 88,107 67,957 47,628 28,079 10,238 11,185 4,216 19,063
30% 9,375 13,860 16,305 51,208 65,254 46,096 30,159 19,514 9,204 9,315 4,000 15,282
40% 6,875 11,037 12,381 29,158 51,473 34,027 25,272 16,321 7,814 8,085 4,000 11,031
50% 4,392 9,844 9,938 21,131 36,676 27,251 20,111 13,711 7,243 8,000 4,000 4,385
60% 4,000 6,183 5,835 17,085 24,952 19,582 15,896 11,883 7,100 6,500 4,000 3,376
70% 4,000 4,500 5,118 13,018 18,411 17,261 12,735 9,629 6,864 5,000 4,000 3,000
80% 4,000 4,500 4,522 9,524 14,648 12,732 10,054 8,460 6,435 5,000 4,000 3,000
90% 3,000 3,537 4,500 7,899 11,020 10,766 9,479 7,246 5,606 4,002 3,899 3,000

Full Simulation Period
b 6,518 11,533 23,026 44,232 56,916 43,869 30,448 20,838 10,885 8,050 4,189 9,501

Wet (32%) 8,450 17,141 47,372 89,598 103,413 81,313 55,257 38,940 18,827 10,658 4,436 19,044
Above Normal (16%) 5,392 12,471 24,425 49,593 67,594 52,635 32,571 19,525 8,150 10,846 4,084 11,130
Below Normal (13%) 7,664 10,918 9,460 17,510 36,331 18,095 17,124 12,827 7,473 8,256 4,136 3,549

Dry (24%) 5,547 7,902 7,667 15,952 25,846 22,699 16,782 11,064 7,243 5,131 4,182 3,208
Critical (15%) 4,118 4,980 6,796 11,761 15,260 12,156 9,387 6,671 5,840 4,045 3,829 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,847 15,154 67,577 108,085 138,218 94,128 64,058 40,190 17,907 11,848 4,317 4,383
20% 4,327 6,536 34,797 72,564 85,533 69,817 43,431 22,486 10,580 10,710 4,000 4,124
30% 4,176 5,360 18,763 50,474 66,669 44,146 25,623 14,849 9,614 9,349 4,000 3,952
40% 4,000 4,875 11,747 30,502 54,582 34,751 20,811 12,202 8,431 8,000 4,000 3,846
50% 4,000 4,500 7,809 22,735 37,427 27,283 14,576 11,448 8,008 8,000 4,000 3,723
60% 4,000 4,500 6,476 17,252 25,450 19,269 12,680 10,242 7,327 6,964 4,000 3,203
70% 4,000 4,500 5,469 12,485 19,194 16,786 10,104 9,418 7,100 5,000 4,000 3,000
80% 4,000 4,500 4,503 9,746 14,731 12,839 9,507 8,024 6,875 5,000 3,920 3,000
90% 3,001 3,500 4,500 8,078 11,090 10,632 8,602 7,100 5,892 4,000 3,615 3,000

Full Simulation Period
b 4,505 8,498 23,825 45,081 57,802 44,096 27,167 18,245 11,031 7,975 4,104 4,026

Wet (32%) 5,423 13,295 50,679 91,224 104,154 81,635 50,352 34,298 18,791 10,556 4,409 5,366
Above Normal (16%) 3,934 9,552 23,767 50,344 69,257 53,533 27,491 15,605 8,638 10,485 4,000 3,825
Below Normal (13%) 4,567 7,085 9,173 18,801 38,748 18,208 14,380 11,370 7,675 8,245 4,137 3,713

Dry (24%) 4,068 5,000 7,431 16,141 26,123 22,516 14,820 9,949 7,478 5,225 3,977 3,204
Critical (15%) 3,807 4,091 6,456 11,729 15,231 12,233 8,880 6,454 5,809 4,000 3,740 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5,145 154 991 5,095 1,553 5,575 -5,855 -6,135 -1,931 -558 -189 -15,132

20% -5,204 -8,152 449 2,261 -2,574 1,860 -4,197 -5,593 342 -475 -216 -14,938

30% -5,199 -8,500 2,458 -734 1,415 -1,950 -4,536 -4,664 410 34 0 -11,330

40% -2,875 -6,162 -634 1,344 3,109 723 -4,461 -4,119 617 -85 0 -7,186

50% -392 -5,344 -2,129 1,604 751 32 -5,534 -2,263 765 0 0 -661

60% 0 -1,683 641 167 498 -313 -3,217 -1,641 227 464 0 -174

70% 0 0 352 -533 783 -475 -2,631 -211 236 0 0 0
80% 0 0 -19 222 84 107 -548 -436 440 0 -80 0
90% 1 -37 0 179 70 -134 -877 -146 286 -2 -283 0

Full Simulation Period
b

-2,012 -3,034 798 849 886 226 -3,281 -2,593 145 -75 -85 -5,474

Wet (32%) -3,026 -3,846 3,307 1,626 740 322 -4,905 -4,642 -37 -103 -27 -13,678

Above Normal (16%) -1,458 -2,919 -658 751 1,663 898 -5,080 -3,921 487 -361 -84 -7,305

Below Normal (13%) -3,097 -3,834 -287 1,291 2,418 113 -2,744 -1,458 202 -11 1 164
Dry (24%) -1,479 -2,902 -236 189 277 -183 -1,961 -1,115 235 94 -205 -4

Critical (15%) -311 -889 -340 -32 -29 78 -507 -217 -31 -44 -89 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Outflow Rate (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Outflow Rate (cfs)

Table C-15-1-2. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Rate 

No Action Alternative

Statistic

Monthly Outflow Rate (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,992 15,000 66,586 102,991 136,665 88,553 69,913 46,324 19,838 12,406 4,507 19,516
20% 9,531 14,688 34,349 70,303 88,107 67,957 47,628 28,079 10,238 11,185 4,216 19,063
30% 9,375 13,860 16,305 51,208 65,254 46,096 30,159 19,514 9,204 9,315 4,000 15,282
40% 6,875 11,037 12,381 29,158 51,473 34,027 25,272 16,321 7,814 8,085 4,000 11,031
50% 4,392 9,844 9,938 21,131 36,676 27,251 20,111 13,711 7,243 8,000 4,000 4,385
60% 4,000 6,183 5,835 17,085 24,952 19,582 15,896 11,883 7,100 6,500 4,000 3,376
70% 4,000 4,500 5,118 13,018 18,411 17,261 12,735 9,629 6,864 5,000 4,000 3,000
80% 4,000 4,500 4,522 9,524 14,648 12,732 10,054 8,460 6,435 5,000 4,000 3,000
90% 3,000 3,537 4,500 7,899 11,020 10,766 9,479 7,246 5,606 4,002 3,899 3,000

Full Simulation Period
b 6,518 11,533 23,026 44,232 56,916 43,869 30,448 20,838 10,885 8,050 4,189 9,501

Wet (32%) 8,450 17,141 47,372 89,598 103,413 81,313 55,257 38,940 18,827 10,658 4,436 19,044
Above Normal (16%) 5,392 12,471 24,425 49,593 67,594 52,635 32,571 19,525 8,150 10,846 4,084 11,130
Below Normal (13%) 7,664 10,918 9,460 17,510 36,331 18,095 17,124 12,827 7,473 8,256 4,136 3,549

Dry (24%) 5,547 7,902 7,667 15,952 25,846 22,699 16,782 11,064 7,243 5,131 4,182 3,208
Critical (15%) 4,118 4,980 6,796 11,761 15,260 12,156 9,387 6,671 5,840 4,045 3,829 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10,133 16,136 66,931 103,093 136,599 88,457 69,913 46,327 19,833 12,471 4,626 19,516
20% 9,656 14,688 34,352 70,235 86,928 67,878 47,175 28,669 10,186 11,191 4,165 19,063
30% 9,375 13,956 16,399 51,208 65,777 46,107 30,216 20,119 8,813 9,640 4,000 15,287
40% 6,875 11,099 12,398 29,024 51,418 34,026 25,913 16,298 7,617 8,150 4,000 10,938
50% 4,183 9,844 10,026 21,152 36,972 27,098 20,741 14,190 7,113 8,000 4,000 4,292
60% 4,000 6,200 5,833 17,051 24,932 19,564 17,274 12,619 7,100 6,500 4,000 3,425
70% 4,000 4,500 5,046 13,016 18,412 17,193 13,722 10,228 6,742 5,013 4,000 3,000
80% 4,000 4,500 4,650 9,518 14,601 12,730 11,957 9,116 6,225 5,000 4,000 3,000
90% 3,000 3,543 4,500 7,907 11,015 10,768 10,467 7,519 5,545 4,000 3,742 3,000

Full Simulation Period
b 6,517 11,601 22,977 44,143 56,887 43,828 31,056 21,333 10,797 8,125 4,179 9,499

Wet (32%) 8,415 17,140 47,249 89,426 103,463 81,244 55,257 39,213 18,770 10,842 4,436 19,027
Above Normal (16%) 5,427 12,884 24,469 49,565 67,378 52,557 32,721 19,885 8,108 10,860 4,082 11,106
Below Normal (13%) 7,655 10,920 9,460 17,477 36,320 18,058 17,828 13,354 7,294 8,350 4,137 3,594

Dry (24%) 5,567 7,917 7,596 15,936 25,862 22,697 18,159 11,710 7,102 5,143 4,164 3,216
Critical (15%) 4,127 4,974 6,794 11,614 15,167 12,145 10,437 7,514 5,809 4,043 3,792 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 141 1,136 345 102 -66 -96 0 3 -5 65 119 0
20% 125 0 3 -68 -1,179 -79 -454 590 -52 6 -51 0
30% 0 97 94 0 523 11 57 605 -391 325 0 5
40% 0 62 17 -134 -55 -2 641 -23 -197 65 0 -94

50% -209 0 88 21 296 -153 630 479 -131 0 0 -93

60% 0 17 -2 -34 -20 -18 1,378 737 0 0 0 48
70% 0 0 -72 -2 1 -68 987 598 -122 13 0 0
80% 0 0 128 -6 -46 -3 1,903 656 -210 0 0 0
90% 0 6 0 8 -5 2 988 273 -62 -2 -156 0

Full Simulation Period
b

0 68 -50 -89 -29 -41 608 495 -88 76 -10 -1

Wet (32%) -34 -1 -123 -172 50 -68 -1 273 -58 183 0 -18

Above Normal (16%) 35 413 44 -28 -216 -78 151 360 -43 14 -2 -24

Below Normal (13%) -9 1 0 -33 -11 -37 703 526 -179 94 0 45
Dry (24%) 21 15 -71 -16 16 -2 1,377 646 -141 12 -18 8

Critical (15%) 9 -7 -2 -146 -93 -11 1,049 843 -31 -2 -38 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Outflow Rate (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Outflow Rate (cfs)

Table C-15-1-3. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Rate 

No Action Alternative

Statistic

Monthly Outflow Rate (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,803 15,044 65,929 106,799 140,602 94,253 66,380 41,321 19,611 10,902 4,356 4,374
20% 4,603 6,436 32,639 72,700 88,242 71,240 43,356 25,729 11,405 9,646 4,087 4,037
30% 4,296 5,501 15,458 45,999 60,904 43,140 25,102 15,512 9,888 8,374 4,000 3,937
40% 4,085 4,892 10,325 25,436 52,110 33,538 20,427 13,024 9,349 8,000 4,000 3,819
50% 4,000 4,500 7,764 17,566 34,276 26,362 14,374 11,939 8,527 7,726 4,000 3,682
60% 4,000 4,500 6,206 13,540 21,001 17,962 12,164 10,966 8,142 6,500 4,000 3,034
70% 4,000 4,500 5,105 10,942 16,348 14,661 10,041 9,151 7,269 5,000 4,000 3,000
80% 4,000 4,500 4,500 8,429 12,229 12,229 9,534 8,708 7,100 5,000 3,773 3,000
90% 3,438 3,500 4,500 6,588 10,088 9,776 8,880 7,114 6,340 4,000 3,502 3,000

Full Simulation Period
b 4,645 8,510 22,907 42,197 55,831 43,614 27,068 18,884 11,853 7,445 4,102 3,983

Wet (32%) 5,533 13,286 48,963 88,678 103,568 82,641 50,579 35,425 20,319 9,843 4,400 5,361
Above Normal (16%) 4,112 9,509 22,621 46,272 67,829 53,845 27,145 16,693 9,448 9,777 4,053 3,770
Below Normal (13%) 4,735 7,275 8,857 14,292 36,552 17,538 13,660 11,701 8,957 7,113 4,145 3,456

Dry (24%) 4,234 4,975 7,135 13,254 22,732 20,102 14,775 10,322 7,628 5,038 3,937 3,209
Critical (15%) 3,904 4,104 5,928 10,890 12,243 11,062 8,824 6,276 5,809 4,038 3,749 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,992 15,000 66,586 102,991 136,665 88,553 69,913 46,324 19,838 12,406 4,507 19,516
20% 9,531 14,688 34,349 70,303 88,107 67,957 47,628 28,079 10,238 11,185 4,216 19,063
30% 9,375 13,860 16,305 51,208 65,254 46,096 30,159 19,514 9,204 9,315 4,000 15,282
40% 6,875 11,037 12,381 29,158 51,473 34,027 25,272 16,321 7,814 8,085 4,000 11,031
50% 4,392 9,844 9,938 21,131 36,676 27,251 20,111 13,711 7,243 8,000 4,000 4,385
60% 4,000 6,183 5,835 17,085 24,952 19,582 15,896 11,883 7,100 6,500 4,000 3,376
70% 4,000 4,500 5,118 13,018 18,411 17,261 12,735 9,629 6,864 5,000 4,000 3,000
80% 4,000 4,500 4,522 9,524 14,648 12,732 10,054 8,460 6,435 5,000 4,000 3,000
90% 3,000 3,537 4,500 7,899 11,020 10,766 9,479 7,246 5,606 4,002 3,899 3,000

Full Simulation Period
b 6,518 11,533 23,026 44,232 56,916 43,869 30,448 20,838 10,885 8,050 4,189 9,501

Wet (32%) 8,450 17,141 47,372 89,598 103,413 81,313 55,257 38,940 18,827 10,658 4,436 19,044
Above Normal (16%) 5,392 12,471 24,425 49,593 67,594 52,635 32,571 19,525 8,150 10,846 4,084 11,130
Below Normal (13%) 7,664 10,918 9,460 17,510 36,331 18,095 17,124 12,827 7,473 8,256 4,136 3,549

Dry (24%) 5,547 7,902 7,667 15,952 25,846 22,699 16,782 11,064 7,243 5,131 4,182 3,208
Critical (15%) 4,118 4,980 6,796 11,761 15,260 12,156 9,387 6,671 5,840 4,045 3,829 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,189 -44 657 -3,809 -3,937 -5,701 3,533 5,003 227 1,504 151 15,141
20% 4,928 8,251 1,710 -2,397 -135 -3,283 4,273 2,350 -1,167 1,539 130 15,026
30% 5,079 8,359 847 5,208 4,350 2,956 5,057 4,002 -684 941 0 11,345
40% 2,790 6,145 2,056 3,722 -637 489 4,845 3,297 -1,535 85 0 7,212
50% 392 5,344 2,174 3,565 2,400 889 5,737 1,771 -1,283 274 0 702
60% 0 1,683 -372 3,544 3,950 1,620 3,732 917 -1,042 0 0 342
70% 0 0 12 2,076 2,063 2,600 2,694 478 -405 0 0 0
80% 0 0 22 1,095 2,419 503 521 -248 -665 0 227 0
90% -438 37 0 1,311 932 990 599 132 -733 2 397 0

Full Simulation Period
b 1,872 3,022 120 2,035 1,085 255 3,380 1,953 -967 605 87 5,518

Wet (32%) 2,916 3,855 -1,590 919 -155 -1,328 4,679 3,515 -1,492 815 36 13,683
Above Normal (16%) 1,281 2,961 1,804 3,321 -235 -1,210 5,425 2,832 -1,298 1,069 31 7,360
Below Normal (13%) 2,929 3,643 603 3,218 -221 557 3,464 1,126 -1,484 1,143 -9 94

Dry (24%) 1,313 2,926 532 2,698 3,114 2,597 2,007 742 -385 93 245 -1

Critical (15%) 214 876 869 871 3,016 1,094 563 395 31 7 80 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Outflow Rate (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Outflow Rate (cfs)

Table C-15-1-4. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Rate 

Second Basis of Comparison

Statistic

Monthly Outflow Rate (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-329 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,803 15,044 65,929 106,799 140,602 94,253 66,380 41,321 19,611 10,902 4,356 4,374
20% 4,603 6,436 32,639 72,700 88,242 71,240 43,356 25,729 11,405 9,646 4,087 4,037
30% 4,296 5,501 15,458 45,999 60,904 43,140 25,102 15,512 9,888 8,374 4,000 3,937
40% 4,085 4,892 10,325 25,436 52,110 33,538 20,427 13,024 9,349 8,000 4,000 3,819
50% 4,000 4,500 7,764 17,566 34,276 26,362 14,374 11,939 8,527 7,726 4,000 3,682
60% 4,000 4,500 6,206 13,540 21,001 17,962 12,164 10,966 8,142 6,500 4,000 3,034
70% 4,000 4,500 5,105 10,942 16,348 14,661 10,041 9,151 7,269 5,000 4,000 3,000
80% 4,000 4,500 4,500 8,429 12,229 12,229 9,534 8,708 7,100 5,000 3,773 3,000
90% 3,438 3,500 4,500 6,588 10,088 9,776 8,880 7,114 6,340 4,000 3,502 3,000

Full Simulation Period
b 4,645 8,510 22,907 42,197 55,831 43,614 27,068 18,884 11,853 7,445 4,102 3,983

Wet (32%) 5,533 13,286 48,963 88,678 103,568 82,641 50,579 35,425 20,319 9,843 4,400 5,361
Above Normal (16%) 4,112 9,509 22,621 46,272 67,829 53,845 27,145 16,693 9,448 9,777 4,053 3,770
Below Normal (13%) 4,735 7,275 8,857 14,292 36,552 17,538 13,660 11,701 8,957 7,113 4,145 3,456

Dry (24%) 4,234 4,975 7,135 13,254 22,732 20,102 14,775 10,322 7,628 5,038 3,937 3,209
Critical (15%) 3,904 4,104 5,928 10,890 12,243 11,062 8,824 6,276 5,809 4,038 3,749 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,847 15,154 67,577 108,085 138,218 94,128 64,058 40,190 17,907 11,848 4,317 4,383
20% 4,327 6,536 34,797 72,564 85,533 69,817 43,431 22,486 10,580 10,710 4,000 4,124
30% 4,176 5,360 18,763 50,474 66,669 44,146 25,623 14,849 9,614 9,349 4,000 3,952
40% 4,000 4,875 11,747 30,502 54,582 34,751 20,811 12,202 8,431 8,000 4,000 3,846
50% 4,000 4,500 7,809 22,735 37,427 27,283 14,576 11,448 8,008 8,000 4,000 3,723
60% 4,000 4,500 6,476 17,252 25,450 19,269 12,680 10,242 7,327 6,964 4,000 3,203
70% 4,000 4,500 5,469 12,485 19,194 16,786 10,104 9,418 7,100 5,000 4,000 3,000
80% 4,000 4,500 4,503 9,746 14,731 12,839 9,507 8,024 6,875 5,000 3,920 3,000
90% 3,001 3,500 4,500 8,078 11,090 10,632 8,602 7,100 5,892 4,000 3,615 3,000

Full Simulation Period
b 4,505 8,498 23,825 45,081 57,802 44,096 27,167 18,245 11,031 7,975 4,104 4,026

Wet (32%) 5,423 13,295 50,679 91,224 104,154 81,635 50,352 34,298 18,791 10,556 4,409 5,366
Above Normal (16%) 3,934 9,552 23,767 50,344 69,257 53,533 27,491 15,605 8,638 10,485 4,000 3,825
Below Normal (13%) 4,567 7,085 9,173 18,801 38,748 18,208 14,380 11,370 7,675 8,245 4,137 3,713

Dry (24%) 4,068 5,000 7,431 16,141 26,123 22,516 14,820 9,949 7,478 5,225 3,977 3,204
Critical (15%) 3,807 4,091 6,456 11,729 15,231 12,233 8,880 6,454 5,809 4,000 3,740 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -956 110 1,648 1,286 -2,383 -126 -2,322 -1,131 -1,704 946 -39 9
20% -276 99 2,158 -136 -2,709 -1,423 75 -3,243 -824 1,064 -86 88
30% -121 -141 3,305 4,475 5,765 1,006 521 -663 -274 975 0 15
40% -85 -17 1,422 5,066 2,471 1,212 384 -822 -918 0 0 27
50% 0 0 45 5,169 3,152 921 203 -491 -519 274 0 41
60% 0 0 269 3,712 4,449 1,308 515 -724 -815 464 0 169
70% 0 0 364 1,543 2,846 2,125 63 267 -169 0 0 0
80% 0 0 3 1,317 2,503 610 -27 -684 -225 0 148 0
90% -436 0 0 1,489 1,002 856 -278 -14 -448 0 113 0

Full Simulation Period
b

-140 -12 918 2,885 1,971 482 99 -639 -822 530 2 44

Wet (32%) -110 9 1,717 2,546 586 -1,006 -226 -1,127 -1,529 713 9 5
Above Normal (16%) -178 42 1,146 4,072 1,427 -311 345 -1,088 -810 709 -53 55
Below Normal (13%) -167 -191 316 4,509 2,197 670 720 -331 -1,282 1,132 -8 257

Dry (24%) -166 24 296 2,887 3,391 2,414 46 -373 -150 187 40 -5

Critical (15%) -97 -13 529 838 2,987 1,172 56 178 0 -37 -9 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Outflow Rate (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Outflow Rate (cfs)

Table C-15-1-5. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Rate 

Second Basis of Comparison

Statistic

Monthly Outflow Rate (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-330 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,803 15,044 65,929 106,799 140,602 94,253 66,380 41,321 19,611 10,902 4,356 4,374
20% 4,603 6,436 32,639 72,700 88,242 71,240 43,356 25,729 11,405 9,646 4,087 4,037
30% 4,296 5,501 15,458 45,999 60,904 43,140 25,102 15,512 9,888 8,374 4,000 3,937
40% 4,085 4,892 10,325 25,436 52,110 33,538 20,427 13,024 9,349 8,000 4,000 3,819
50% 4,000 4,500 7,764 17,566 34,276 26,362 14,374 11,939 8,527 7,726 4,000 3,682
60% 4,000 4,500 6,206 13,540 21,001 17,962 12,164 10,966 8,142 6,500 4,000 3,034
70% 4,000 4,500 5,105 10,942 16,348 14,661 10,041 9,151 7,269 5,000 4,000 3,000
80% 4,000 4,500 4,500 8,429 12,229 12,229 9,534 8,708 7,100 5,000 3,773 3,000
90% 3,438 3,500 4,500 6,588 10,088 9,776 8,880 7,114 6,340 4,000 3,502 3,000

Full Simulation Period
b 4,645 8,510 22,907 42,197 55,831 43,614 27,068 18,884 11,853 7,445 4,102 3,983

Wet (32%) 5,533 13,286 48,963 88,678 103,568 82,641 50,579 35,425 20,319 9,843 4,400 5,361
Above Normal (16%) 4,112 9,509 22,621 46,272 67,829 53,845 27,145 16,693 9,448 9,777 4,053 3,770
Below Normal (13%) 4,735 7,275 8,857 14,292 36,552 17,538 13,660 11,701 8,957 7,113 4,145 3,456

Dry (24%) 4,234 4,975 7,135 13,254 22,732 20,102 14,775 10,322 7,628 5,038 3,937 3,209
Critical (15%) 3,904 4,104 5,928 10,890 12,243 11,062 8,824 6,276 5,809 4,038 3,749 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10,133 16,136 66,931 103,093 136,599 88,457 69,913 46,327 19,833 12,471 4,626 19,516
20% 9,656 14,688 34,352 70,235 86,928 67,878 47,175 28,669 10,186 11,191 4,165 19,063
30% 9,375 13,956 16,399 51,208 65,777 46,107 30,216 20,119 8,813 9,640 4,000 15,287
40% 6,875 11,099 12,398 29,024 51,418 34,026 25,913 16,298 7,617 8,150 4,000 10,938
50% 4,183 9,844 10,026 21,152 36,972 27,098 20,741 14,190 7,113 8,000 4,000 4,292
60% 4,000 6,200 5,833 17,051 24,932 19,564 17,274 12,619 7,100 6,500 4,000 3,425
70% 4,000 4,500 5,046 13,016 18,412 17,193 13,722 10,228 6,742 5,013 4,000 3,000
80% 4,000 4,500 4,650 9,518 14,601 12,730 11,957 9,116 6,225 5,000 4,000 3,000
90% 3,000 3,543 4,500 7,907 11,015 10,768 10,467 7,519 5,545 4,000 3,742 3,000

Full Simulation Period
b 6,517 11,601 22,977 44,143 56,887 43,828 31,056 21,333 10,797 8,125 4,179 9,499

Wet (32%) 8,415 17,140 47,249 89,426 103,463 81,244 55,257 39,213 18,770 10,842 4,436 19,027
Above Normal (16%) 5,427 12,884 24,469 49,565 67,378 52,557 32,721 19,885 8,108 10,860 4,082 11,106
Below Normal (13%) 7,655 10,920 9,460 17,477 36,320 18,058 17,828 13,354 7,294 8,350 4,137 3,594

Dry (24%) 5,567 7,917 7,596 15,936 25,862 22,697 18,159 11,710 7,102 5,143 4,164 3,216
Critical (15%) 4,127 4,974 6,794 11,614 15,167 12,145 10,437 7,514 5,809 4,043 3,792 3,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,330 1,092 1,002 -3,706 -4,003 -5,796 3,533 5,006 222 1,569 270 15,141
20% 5,053 8,251 1,713 -2,465 -1,314 -3,362 3,819 2,940 -1,219 1,545 79 15,026
30% 5,079 8,456 941 5,209 4,873 2,967 5,114 4,607 -1,075 1,266 0 11,350
40% 2,790 6,207 2,073 3,588 -692 487 5,487 3,274 -1,732 150 0 7,119
50% 183 5,344 2,262 3,586 2,696 736 6,367 2,251 -1,414 274 0 610
60% 0 1,700 -374 3,511 3,931 1,603 5,110 1,654 -1,042 0 0 391
70% 0 0 -59 2,074 2,064 2,532 3,681 1,076 -526 13 0 0
80% 0 0 150 1,089 2,373 501 2,424 407 -875 0 227 0
90% -438 43 0 1,319 928 992 1,587 405 -795 0 240 0

Full Simulation Period
b 1,872 3,091 70 1,946 1,056 214 3,988 2,449 -1,055 681 77 5,516

Wet (32%) 2,882 3,854 -1,713 748 -105 -1,396 4,678 3,788 -1,550 999 36 13,666
Above Normal (16%) 1,316 3,374 1,848 3,293 -452 -1,288 5,576 3,192 -1,340 1,084 29 7,336
Below Normal (13%) 2,920 3,644 603 3,185 -231 520 4,168 1,652 -1,663 1,237 -8 139

Dry (24%) 1,333 2,941 460 2,682 3,130 2,595 3,384 1,388 -526 105 227 7
Critical (15%) 223 870 867 724 2,924 1,083 1,613 1,238 0 5 43 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Outflow Rate (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Outflow Rate (cfs)

Table C-15-1-6. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Rate 

Second Basis of Comparison

Statistic

Monthly Outflow Rate (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-331 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,094 6,333 7,834 5,445 4,160 2,848 1,180 763 277 1,161
20% 586 874 2,112 4,323 4,927 4,179 2,834 1,727 609 688 259 1,134
30% 576 825 1,003 3,149 3,624 2,834 1,795 1,200 548 573 246 909
40% 423 657 761 1,793 2,868 2,092 1,504 1,004 465 497 246 656
50% 270 586 611 1,299 2,037 1,676 1,197 843 431 492 246 261
60% 246 368 359 1,050 1,407 1,204 946 731 422 400 246 201
70% 246 268 315 800 1,023 1,061 758 592 408 307 246 179
80% 246 268 278 586 823 783 598 520 383 307 246 179
90% 184 210 277 486 633 662 564 446 334 246 240 179

Full Simulation Period
b 401 686 1,416 2,720 3,186 2,697 1,812 1,281 648 495 258 565

Wet (32%) 520 1,020 2,913 5,509 5,771 5,000 3,288 2,394 1,120 655 273 1,133
Above Normal (16%) 332 742 1,502 3,049 3,807 3,236 1,938 1,201 485 667 251 662
Below Normal (13%) 471 650 582 1,077 2,048 1,113 1,019 789 445 508 254 211

Dry (24%) 341 470 471 981 1,443 1,396 999 680 431 315 257 191
Critical (15%) 253 296 418 723 861 747 559 410 348 249 235 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260
20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240
30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234
40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227
50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219
60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181
70% 246 268 314 673 908 901 597 563 433 307 246 179
80% 246 268 277 518 698 752 567 535 422 307 232 179
90% 211 208 277 405 562 601 528 437 377 246 215 179

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319
Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224
Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191
Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -258 3 -40 234 226 351 -210 -308 -14 -93 -9 -901

20% -303 -491 -105 147 0 202 -254 -145 69 -95 -8 -894

30% -312 -497 -52 -320 -242 -182 -301 -246 41 -58 0 -675

40% -172 -366 -126 -229 26 -30 -288 -203 91 -5 0 -429

50% -24 -318 -134 -219 -133 -55 -341 -109 76 -17 0 -42

60% 0 -100 23 -218 -228 -100 -222 -56 62 0 0 -20

70% 0 0 -1 -128 -115 -160 -160 -29 24 0 0 0
80% 0 0 -1 -67 -125 -31 -31 15 40 0 -14 0
90% 27 -2 0 -81 -71 -61 -36 -8 44 0 -24 0

Full Simulation Period
b

-115 -180 -7 -125 -60 -16 -201 -120 58 -37 -5 -328

Wet (32%) -179 -229 98 -57 9 82 -278 -216 89 -50 -2 -814

Above Normal (16%) -79 -176 -111 -204 15 74 -323 -174 77 -66 -2 -438

Below Normal (13%) -180 -217 -37 -198 15 -34 -206 -69 88 -70 1 -6

Dry (24%) -81 -174 -33 -166 -174 -160 -119 -46 23 -6 -15 0
Critical (15%) -13 -52 -53 -54 -171 -67 -34 -24 -2 0 -5 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Outflow Volume (TAF)

Table C-15-2-1. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 

No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-332 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,094 6,333 7,834 5,445 4,160 2,848 1,180 763 277 1,161
20% 586 874 2,112 4,323 4,927 4,179 2,834 1,727 609 688 259 1,134
30% 576 825 1,003 3,149 3,624 2,834 1,795 1,200 548 573 246 909
40% 423 657 761 1,793 2,868 2,092 1,504 1,004 465 497 246 656
50% 270 586 611 1,299 2,037 1,676 1,197 843 431 492 246 261
60% 246 368 359 1,050 1,407 1,204 946 731 422 400 246 201
70% 246 268 315 800 1,023 1,061 758 592 408 307 246 179
80% 246 268 278 586 823 783 598 520 383 307 246 179
90% 184 210 277 486 633 662 564 446 334 246 240 179

Full Simulation Period
b 401 686 1,416 2,720 3,186 2,697 1,812 1,281 648 495 258 565

Wet (32%) 520 1,020 2,913 5,509 5,771 5,000 3,288 2,394 1,120 655 273 1,133
Above Normal (16%) 332 742 1,502 3,049 3,807 3,236 1,938 1,201 485 667 251 662
Below Normal (13%) 471 650 582 1,077 2,048 1,113 1,019 789 445 508 254 211

Dry (24%) 341 470 471 981 1,443 1,396 999 680 431 315 257 191
Critical (15%) 253 296 418 723 861 747 559 410 348 249 235 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 298 902 4,155 6,646 7,924 5,788 3,812 2,471 1,066 729 265 261
20% 266 389 2,140 4,462 4,802 4,293 2,584 1,383 630 659 246 245
30% 257 319 1,154 3,104 3,795 2,714 1,525 913 572 575 246 235
40% 246 290 722 1,875 3,031 2,137 1,238 750 502 492 246 229
50% 246 268 480 1,398 2,079 1,678 867 704 477 492 246 222
60% 246 268 398 1,061 1,416 1,185 754 630 436 428 246 191
70% 246 268 336 768 1,078 1,032 601 579 422 307 246 179
80% 246 268 277 599 821 789 566 493 409 307 241 179
90% 185 208 277 497 634 654 512 437 351 246 222 179

Full Simulation Period
b 277 506 1,465 2,772 3,236 2,711 1,617 1,122 656 490 252 240

Wet (32%) 333 791 3,116 5,609 5,812 5,020 2,996 2,109 1,118 649 271 319
Above Normal (16%) 242 568 1,461 3,096 3,903 3,292 1,636 960 514 645 246 228
Below Normal (13%) 281 422 564 1,156 2,186 1,120 856 699 457 507 254 221

Dry (24%) 250 297 457 992 1,459 1,384 882 612 445 321 245 191
Critical (15%) 234 243 397 721 859 752 528 397 346 246 230 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -316 9 61 313 89 343 -348 -377 -115 -34 -12 -900

20% -320 -485 28 139 -125 114 -250 -344 20 -29 -13 -889

30% -320 -506 151 -45 171 -120 -270 -287 24 2 0 -674

40% -177 -367 -39 83 163 44 -265 -253 37 -5 0 -428

50% -24 -318 -131 99 42 2 -329 -139 46 0 0 -39

60% 0 -100 39 10 8 -19 -191 -101 14 29 0 -10

70% 0 0 22 -33 56 -29 -157 -13 14 0 0 0
80% 0 0 -1 14 -3 7 -33 -27 26 0 -5 0
90% 0 -2 0 11 1 -8 -52 -9 17 0 -17 0

Full Simulation Period
b

-124 -181 49 52 50 14 -195 -159 9 -5 -5 -326

Wet (32%) -186 -229 203 100 41 20 -292 -285 -2 -6 -2 -814

Above Normal (16%) -90 -174 -40 46 96 55 -302 -241 29 -22 -5 -435

Below Normal (13%) -190 -228 -18 79 138 7 -163 -90 12 -1 0 10
Dry (24%) -91 -173 -15 12 15 -11 -117 -69 14 6 -13 0

Critical (15%) -19 -53 -21 -2 -2 5 -30 -13 -2 -3 -5 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Outflow Volume (TAF)

Table C-15-2-2. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 

No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,094 6,333 7,834 5,445 4,160 2,848 1,180 763 277 1,161
20% 586 874 2,112 4,323 4,927 4,179 2,834 1,727 609 688 259 1,134
30% 576 825 1,003 3,149 3,624 2,834 1,795 1,200 548 573 246 909
40% 423 657 761 1,793 2,868 2,092 1,504 1,004 465 497 246 656
50% 270 586 611 1,299 2,037 1,676 1,197 843 431 492 246 261
60% 246 368 359 1,050 1,407 1,204 946 731 422 400 246 201
70% 246 268 315 800 1,023 1,061 758 592 408 307 246 179
80% 246 268 278 586 823 783 598 520 383 307 246 179
90% 184 210 277 486 633 662 564 446 334 246 240 179

Full Simulation Period
b 401 686 1,416 2,720 3,186 2,697 1,812 1,281 648 495 258 565

Wet (32%) 520 1,020 2,913 5,509 5,771 5,000 3,288 2,394 1,120 655 273 1,133
Above Normal (16%) 332 742 1,502 3,049 3,807 3,236 1,938 1,201 485 667 251 662
Below Normal (13%) 471 650 582 1,077 2,048 1,113 1,019 789 445 508 254 211

Dry (24%) 341 470 471 981 1,443 1,396 999 680 431 315 257 191
Critical (15%) 253 296 418 723 861 747 559 410 348 249 235 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623 960 4,115 6,339 7,831 5,439 4,160 2,849 1,180 767 284 1,161
20% 594 874 2,112 4,319 4,907 4,174 2,807 1,763 606 688 256 1,134
30% 576 830 1,008 3,149 3,653 2,835 1,798 1,237 524 593 246 910
40% 423 660 762 1,785 2,869 2,092 1,542 1,002 453 501 246 651
50% 257 586 616 1,301 2,053 1,666 1,234 873 423 492 246 255
60% 246 369 359 1,048 1,406 1,203 1,028 776 422 400 246 204
70% 246 268 310 800 1,025 1,057 817 629 401 308 246 179
80% 246 268 286 585 823 783 712 561 370 307 246 179
90% 184 211 277 486 633 662 623 462 330 246 230 179

Full Simulation Period
b 401 690 1,413 2,714 3,184 2,695 1,848 1,312 642 500 257 565

Wet (32%) 517 1,020 2,905 5,499 5,773 4,996 3,288 2,411 1,117 667 273 1,132
Above Normal (16%) 334 767 1,505 3,048 3,795 3,232 1,947 1,223 482 668 251 661
Below Normal (13%) 471 650 582 1,075 2,047 1,110 1,061 821 434 513 254 214

Dry (24%) 342 471 467 980 1,444 1,396 1,081 720 423 316 256 191
Critical (15%) 254 296 418 714 856 747 621 462 346 249 233 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9 68 21 6 -4 -6 0 0 0 4 7 0
20% 8 0 0 -4 -20 -5 -27 36 -3 0 -3 0
30% 0 6 6 0 29 1 3 37 -23 20 0 0
40% 0 4 1 -8 0 0 38 -1 -12 4 0 -6

50% -13 0 5 1 16 -9 37 29 -8 0 0 -6

60% 0 1 0 -2 -2 -1 82 45 0 0 0 3
70% 0 0 -4 0 2 -4 59 37 -7 1 0 0
80% 0 0 8 0 0 0 113 40 -12 0 0 0
90% 0 0 0 0 0 0 59 17 -4 0 -10 0

Full Simulation Period
b

0 4 -3 -5 -2 -3 36 30 -5 5 -1 0

Wet (32%) -2 0 -8 -11 3 -4 0 17 -3 11 0 -1

Above Normal (16%) 2 25 3 -2 -12 -5 9 22 -3 1 0 -1

Below Normal (13%) -1 0 0 -2 -1 -2 42 32 -11 6 0 3
Dry (24%) 1 1 -4 -1 1 0 82 40 -8 1 -1 0

Critical (15%) 1 0 0 -9 -5 -1 62 52 -2 0 -2 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Outflow Volume (TAF)

Table C-15-2-3. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 

No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260
20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240
30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234
40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227
50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219
60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181
70% 246 268 314 673 908 901 597 563 433 307 246 179
80% 246 268 277 518 698 752 567 535 422 307 232 179
90% 211 208 277 405 562 601 528 437 377 246 215 179

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319
Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224
Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191
Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,094 6,333 7,834 5,445 4,160 2,848 1,180 763 277 1,161
20% 586 874 2,112 4,323 4,927 4,179 2,834 1,727 609 688 259 1,134
30% 576 825 1,003 3,149 3,624 2,834 1,795 1,200 548 573 246 909
40% 423 657 761 1,793 2,868 2,092 1,504 1,004 465 497 246 656
50% 270 586 611 1,299 2,037 1,676 1,197 843 431 492 246 261
60% 246 368 359 1,050 1,407 1,204 946 731 422 400 246 201
70% 246 268 315 800 1,023 1,061 758 592 408 307 246 179
80% 246 268 278 586 823 783 598 520 383 307 246 179
90% 184 210 277 486 633 662 564 446 334 246 240 179

Full Simulation Period
b 401 686 1,416 2,720 3,186 2,697 1,812 1,281 648 495 258 565

Wet (32%) 520 1,020 2,913 5,509 5,771 5,000 3,288 2,394 1,120 655 273 1,133
Above Normal (16%) 332 742 1,502 3,049 3,807 3,236 1,938 1,201 485 667 251 662
Below Normal (13%) 471 650 582 1,077 2,048 1,113 1,019 789 445 508 254 211

Dry (24%) 341 470 471 981 1,443 1,396 999 680 431 315 257 191
Critical (15%) 253 296 418 723 861 747 559 410 348 249 235 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 258 -3 40 -234 -226 -351 210 308 14 93 9 901
20% 303 491 105 -147 0 -202 254 145 -69 95 8 894
30% 312 497 52 320 242 182 301 246 -41 58 0 675
40% 172 366 126 229 -26 30 288 203 -91 5 0 429
50% 24 318 134 219 133 55 341 109 -76 17 0 42
60% 0 100 -23 218 228 100 222 56 -62 0 0 20
70% 0 0 1 128 115 160 160 29 -24 0 0 0
80% 0 0 1 67 125 31 31 -15 -40 0 14 0
90% -27 2 0 81 71 61 36 8 -44 0 24 0

Full Simulation Period
b 115 180 7 125 60 16 201 120 -58 37 5 328

Wet (32%) 179 229 -98 57 -9 -82 278 216 -89 50 2 814
Above Normal (16%) 79 176 111 204 -15 -74 323 174 -77 66 2 438
Below Normal (13%) 180 217 37 198 -15 34 206 69 -88 70 -1 6

Dry (24%) 81 174 33 166 174 160 119 46 -23 6 15 0

Critical (15%) 13 52 53 54 171 67 34 24 2 0 5 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Table C-15-2-4. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 

Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260
20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240
30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234
40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227
50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219
60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181
70% 246 268 314 673 908 901 597 563 433 307 246 179
80% 246 268 277 518 698 752 567 535 422 307 232 179
90% 211 208 277 405 562 601 528 437 377 246 215 179

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319
Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224
Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191
Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 298 902 4,155 6,646 7,924 5,788 3,812 2,471 1,066 729 265 261
20% 266 389 2,140 4,462 4,802 4,293 2,584 1,383 630 659 246 245
30% 257 319 1,154 3,104 3,795 2,714 1,525 913 572 575 246 235
40% 246 290 722 1,875 3,031 2,137 1,238 750 502 492 246 229
50% 246 268 480 1,398 2,079 1,678 867 704 477 492 246 222
60% 246 268 398 1,061 1,416 1,185 754 630 436 428 246 191
70% 246 268 336 768 1,078 1,032 601 579 422 307 246 179
80% 246 268 277 599 821 789 566 493 409 307 241 179
90% 185 208 277 497 634 654 512 437 351 246 222 179

Full Simulation Period
b 277 506 1,465 2,772 3,236 2,711 1,617 1,122 656 490 252 240

Wet (32%) 333 791 3,116 5,609 5,812 5,020 2,996 2,109 1,118 649 271 319
Above Normal (16%) 242 568 1,461 3,096 3,903 3,292 1,636 960 514 645 246 228
Below Normal (13%) 281 422 564 1,156 2,186 1,120 856 699 457 507 254 221

Dry (24%) 250 297 457 992 1,459 1,384 882 612 445 321 245 191
Critical (15%) 234 243 397 721 859 752 528 397 346 246 230 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -59 7 101 79 -137 -8 -138 -70 -101 58 -2 1
20% -17 6 133 -8 -125 -88 4 -199 -49 65 -5 5
30% -7 -8 203 275 413 62 31 -41 -16 60 0 1
40% -5 -1 87 311 137 75 23 -51 -55 0 0 2
50% 0 0 3 318 175 57 12 -30 -31 17 0 2
60% 0 0 17 228 236 80 31 -44 -48 29 0 10
70% 0 0 22 95 171 131 4 16 -10 0 0 0
80% 0 0 0 81 122 37 -2 -42 -13 0 9 0
90% -27 0 0 92 72 53 -17 -1 -27 0 7 0

Full Simulation Period
b

-9 -1 56 177 111 30 6 -39 -49 33 0 3

Wet (32%) -7 1 106 157 32 -62 -13 -69 -91 44 1 0
Above Normal (16%) -11 3 70 250 81 -19 21 -67 -48 44 -3 3
Below Normal (13%) -10 -11 19 277 123 41 43 -20 -76 70 0 15

Dry (24%) -10 1 18 178 190 148 3 -23 -9 11 2 0

Critical (15%) -6 -1 33 52 169 72 3 11 0 -2 -1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Outflow Volume (TAF)

Table C-15-2-5. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 

Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260
20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240
30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234
40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227
50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219
60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181
70% 246 268 314 673 908 901 597 563 433 307 246 179
80% 246 268 277 518 698 752 567 535 422 307 232 179
90% 211 208 277 405 562 601 528 437 377 246 215 179

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319
Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224
Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191
Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623 960 4,115 6,339 7,831 5,439 4,160 2,849 1,180 767 284 1,161
20% 594 874 2,112 4,319 4,907 4,174 2,807 1,763 606 688 256 1,134
30% 576 830 1,008 3,149 3,653 2,835 1,798 1,237 524 593 246 910
40% 423 660 762 1,785 2,869 2,092 1,542 1,002 453 501 246 651
50% 257 586 616 1,301 2,053 1,666 1,234 873 423 492 246 255
60% 246 369 359 1,048 1,406 1,203 1,028 776 422 400 246 204
70% 246 268 310 800 1,025 1,057 817 629 401 308 246 179
80% 246 268 286 585 823 783 712 561 370 307 246 179
90% 184 211 277 486 633 662 623 462 330 246 230 179

Full Simulation Period
b 401 690 1,413 2,714 3,184 2,695 1,848 1,312 642 500 257 565

Wet (32%) 517 1,020 2,905 5,499 5,773 4,996 3,288 2,411 1,117 667 273 1,132
Above Normal (16%) 334 767 1,505 3,048 3,795 3,232 1,947 1,223 482 668 251 661
Below Normal (13%) 471 650 582 1,075 2,047 1,110 1,061 821 434 513 254 214

Dry (24%) 342 471 467 980 1,444 1,396 1,081 720 423 316 256 191
Critical (15%) 254 296 418 714 856 747 621 462 346 249 233 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 266 65 62 -228 -230 -356 210 308 13 96 17 901
20% 311 491 105 -152 -20 -207 227 181 -73 95 5 894
30% 312 503 58 320 271 182 304 283 -64 78 0 675
40% 172 369 127 221 -25 30 326 201 -103 9 0 424
50% 11 318 139 220 150 45 379 138 -84 17 0 36
60% 0 101 -23 216 226 99 304 102 -62 0 0 23
70% 0 0 -4 128 117 156 219 66 -31 1 0 0
80% 0 0 9 67 125 31 144 25 -52 0 14 0
90% -27 3 0 81 71 61 94 25 -47 0 15 0

Full Simulation Period
b 115 184 4 120 59 13 237 151 -63 42 5 328

Wet (32%) 177 229 -105 46 -6 -86 278 233 -92 61 2 813
Above Normal (16%) 81 201 114 202 -27 -79 332 196 -80 67 2 437
Below Normal (13%) 180 217 37 196 -16 32 248 102 -99 76 -1 8

Dry (24%) 82 175 28 165 175 160 201 85 -31 6 14 0
Critical (15%) 14 52 53 45 166 67 96 76 0 0 3 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Outflow Volume (TAF)

Table C-15-2-6. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 

Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-337 July 2015



C.16. X2 Position  1 
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Figure C-16-1-1. X2, February Average Position

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from 

the Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results 

for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-1-2. X2, March Average Position

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from 

the Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results 

for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-1-3. X2, April Average Position

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from 

the Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results 

for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-1-4. X2, May Average Position

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from 

the Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results 

for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-1-5. X2, June Average Position

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from 

the Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results 

for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-1-6. X2, September Average Position

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from 

the Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results 

for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-1-7. X2, October Average Position

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from 

the Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results 

for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-1-8. X2, November Average Position

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from 

the Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results 

for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-2-1. X2, Long-Term* Average Position

Figure C-

*Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the 

Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis 

of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-2-2. X2, Wet Year* Long-Term** Average Position

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the 

Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis 

of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-2-3. X2, Above Normal Year* Long-Term** Average Position

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the 

Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis 

of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

45

50

55

60

65

70

75

80

85

90

95

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5
En

d 
of

 M
on

th
 P

os
iti

on
 (k

m
)

Collinsville
(Confluence)

Chipps
Island

Port 
Chicago

(Roe Island)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-349 July 2015



Figure C-16-2-4. X2, Below Normal Year* Long-Term** Average Position

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the 

Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis 

of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-2-5. X2, Dry Year* Long-Term** Average Position

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the 

Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis 

of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-16-2-6. X2, Critical Year* Long-Term** Average Position

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the 

Golden Gate Bridge. 2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis 

of Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.4 93.6 90.8 84.0 77.3 75.9 78.1 81.0 83.1 86.5 89.7 91.9
20% 91.8 91.4 87.6 82.3 71.7 72.8 73.6 79.3 81.8 84.9 88.1 91.1
30% 91.6 90.9 83.9 79.8 67.2 65.7 70.0 77.3 81.0 84.3 87.5 90.6
40% 91.1 88.1 82.5 73.5 64.0 64.5 66.7 72.3 80.2 82.4 86.2 90.1
50% 89.7 81.1 81.1 71.2 58.5 59.9 64.7 69.9 77.8 80.6 84.8 88.5
60% 81.0 81.0 79.7 64.4 55.2 58.0 60.9 66.3 76.6 78.1 84.6 81.0
70% 74.1 75.1 72.0 55.1 51.9 53.9 58.0 63.8 73.4 77.4 84.1 74.1
80% 74.0 74.0 62.2 51.3 49.4 50.6 53.8 59.1 69.8 76.8 82.7 74.0
90% 74.0 74.0 52.8 49.4 48.2 49.0 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 64.2 68.8 75.9 80.4 85.4 83.9

Wet (32%) 73.9 72.9 71.1 54.8 51.2 53.1 55.1 58.4 67.4 74.9 82.7 73.9
Above Normal (16%) 81.0 79.3 75.9 61.0 54.9 55.3 59.1 65.2 75.3 77.9 83.1 74.7
Below Normal (13%) 89.1 87.6 78.8 74.6 64.3 66.9 69.0 72.9 79.1 81.1 85.1 89.3

Dry (24%) 91.5 86.9 75.4 77.7 67.7 65.4 68.8 74.5 80.1 84.5 87.6 90.5
Critical (15%) 93.6 93.6 87.8 82.0 75.3 74.6 77.7 82.3 85.2 87.9 90.3 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.6 93.1 90.9 87.3 80.8 78.5 78.7 81.5 83.5 86.7 89.9 92.0
20% 91.9 91.4 90.6 85.8 75.6 73.6 75.2 79.5 81.6 84.8 88.6 91.5
30% 91.4 91.0 89.6 83.3 72.0 68.3 73.1 78.5 80.6 84.3 88.0 91.0
40% 91.0 90.8 88.6 78.8 66.2 66.5 69.7 75.3 78.7 82.0 86.6 90.1
50% 90.5 90.3 86.7 75.6 61.4 61.6 67.4 72.9 77.8 80.9 85.3 89.5
60% 90.3 89.6 82.5 67.7 55.7 57.8 64.1 69.2 76.2 79.1 84.7 89.0
70% 90.0 89.1 76.9 56.2 52.4 54.1 59.7 66.0 74.4 78.3 84.5 88.7
80% 89.6 88.0 65.9 52.0 49.3 50.4 54.7 60.2 71.4 77.3 84.0 88.4
90% 88.2 79.6 53.3 49.5 48.3 48.8 50.4 54.6 63.9 74.7 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.3 62.9 62.3 65.9 70.6 75.8 80.6 85.9 89.3

Wet (32%) 87.8 84.8 75.8 55.7 51.6 53.0 56.4 60.2 67.2 75.2 83.3 86.7
Above Normal (16%) 90.3 87.9 80.5 63.6 56.0 55.2 61.2 67.9 75.1 78.2 83.8 81.9
Below Normal (13%) 89.4 88.6 80.6 78.7 66.4 67.6 71.3 74.9 78.2 81.3 85.9 89.7

Dry (24%) 91.2 87.2 76.9 81.1 70.8 67.5 70.7 75.9 80.2 84.4 88.1 90.9
Critical (15%) 93.1 93.4 89.8 83.6 78.1 76.7 78.8 83.3 85.7 88.2 90.6 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.7 -0.5 0.1 3.3 3.5 2.6 0.5 0.5 0.3 0.2 0.2 0.1

20% 0.1 -0.1 3.0 3.6 3.9 0.8 1.6 0.3 -0.2 -0.1 0.5 0.4

30% -0.2 0.1 5.6 3.5 4.8 2.5 3.1 1.3 -0.4 0.0 0.6 0.4

40% -0.1 2.7 6.1 5.3 2.2 2.0 3.0 3.0 -1.5 -0.4 0.3 0.0

50% 0.8 9.2 5.6 4.4 3.0 1.7 2.7 3.0 0.0 0.3 0.5 1.1

60% 9.3 8.6 2.7 3.4 0.5 -0.2 3.3 2.9 -0.4 1.0 0.1 8.0

70% 15.9 14.0 5.0 1.1 0.5 0.2 1.7 2.2 1.0 0.9 0.4 14.6

80% 15.6 13.9 3.6 0.7 -0.1 -0.2 0.9 1.0 1.6 0.4 1.3 14.4

90% 14.2 5.6 0.5 0.1 0.1 -0.2 0.5 1.2 0.4 0.1 0.8 13.8

Full Simulation Period
b

5.8 5.3 3.1 2.4 1.8 0.9 1.7 1.8 -0.1 0.2 0.5 5.4

Wet 13.9 11.9 4.7 0.9 0.4 0.0 1.3 1.9 -0.1 0.4 0.5 12.7

Above Normal 9.3 8.6 4.5 2.6 1.1 0.0 2.1 2.7 -0.2 0.3 0.7 7.2

Below Normal 0.3 1.0 1.8 4.2 2.1 0.8 2.3 2.0 -0.9 0.2 0.8 0.4

Dry -0.2 0.3 1.5 3.5 3.2 2.2 1.9 1.4 0.1 -0.1 0.4 0.3

Critical -0.5 -0.2 2.0 1.6 2.9 2.2 1.2 0.9 0.5 0.3 0.3 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Second Basis of Comparison and And Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Position (km)

Table C-16-1. X2, End of Month Position 

No Action Alternative

Statistic

End of Month Position (km)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.4 93.6 90.8 84.0 77.3 75.9 78.1 81.0 83.1 86.5 89.7 91.9
20% 91.8 91.4 87.6 82.3 71.7 72.8 73.6 79.3 81.8 84.9 88.1 91.1
30% 91.6 90.9 83.9 79.8 67.2 65.7 70.0 77.3 81.0 84.3 87.5 90.6
40% 91.1 88.1 82.5 73.5 64.0 64.5 66.7 72.3 80.2 82.4 86.2 90.1
50% 89.7 81.1 81.1 71.2 58.5 59.9 64.7 69.9 77.8 80.6 84.8 88.5
60% 81.0 81.0 79.7 64.4 55.2 58.0 60.9 66.3 76.6 78.1 84.6 81.0
70% 74.1 75.1 72.0 55.1 51.9 53.9 58.0 63.8 73.4 77.4 84.1 74.1
80% 74.0 74.0 62.2 51.3 49.4 50.6 53.8 59.1 69.8 76.8 82.7 74.0
90% 74.0 74.0 52.8 49.4 48.2 49.0 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 64.2 68.8 75.9 80.4 85.4 83.9

Wet (32%) 73.9 72.9 71.1 54.8 51.2 53.1 55.1 58.4 67.4 74.9 82.7 73.9
Above Normal (16%) 81.0 79.3 75.9 61.0 54.9 55.3 59.1 65.2 75.3 77.9 83.1 74.7
Below Normal (13%) 89.1 87.6 78.8 74.6 64.3 66.9 69.0 72.9 79.1 81.1 85.1 89.3

Dry (24%) 91.5 86.9 75.4 77.7 67.7 65.4 68.8 74.5 80.1 84.5 87.6 90.5
Critical (15%) 93.6 93.6 87.8 82.0 75.3 74.6 77.7 82.3 85.2 87.9 90.3 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.2 93.6 90.8 86.1 77.8 75.8 78.2 81.5 83.2 86.4 90.0 92.2
20% 91.9 91.5 90.5 83.7 71.7 72.5 74.6 79.6 82.0 84.8 88.4 91.3
30% 91.6 91.1 89.4 81.5 67.6 66.1 71.3 78.4 81.0 84.3 87.7 90.8
40% 91.2 90.8 88.5 74.8 64.1 64.5 69.7 75.6 80.3 81.7 86.0 89.8
50% 90.7 90.6 86.7 71.8 58.8 60.0 67.3 73.1 78.8 80.7 84.9 89.3
60% 90.2 89.8 82.6 64.6 54.4 58.0 63.6 70.4 77.1 78.4 84.6 88.7
70% 89.9 89.0 74.2 55.1 52.2 54.4 59.9 66.8 75.1 77.8 84.2 88.4
80% 89.6 87.9 65.1 51.2 49.3 50.4 54.8 61.7 71.8 77.1 83.2 88.2
90% 88.2 79.6 53.0 49.5 48.1 48.8 50.4 54.8 64.9 75.0 82.4 87.6

Full Simulation Period
b 90.1 87.8 79.0 68.5 61.2 61.4 65.5 70.8 76.5 80.5 85.6 89.1

Wet (32%) 87.8 84.8 75.3 54.8 51.3 53.1 56.5 60.8 68.3 75.1 82.9 86.6
Above Normal (16%) 90.3 88.0 80.0 61.5 54.9 55.0 60.9 68.4 76.2 78.0 83.4 81.8
Below Normal (13%) 89.2 88.8 80.2 75.4 64.0 66.6 70.5 74.9 79.6 81.0 85.1 89.2

Dry (24%) 91.4 87.4 76.4 78.8 67.9 65.5 69.9 76.0 80.4 84.3 87.8 90.8
Critical (15%) 93.4 93.7 89.3 82.7 75.6 74.6 78.1 82.8 85.4 88.0 90.5 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.2 -0.1 0.0 2.1 0.5 -0.1 0.0 0.4 0.0 -0.1 0.3 0.3

20% 0.1 0.0 2.8 1.4 0.0 -0.2 1.1 0.3 0.2 -0.1 0.3 0.3

30% 0.0 0.2 5.5 1.7 0.4 0.4 1.2 1.2 0.0 0.0 0.2 0.2

40% 0.1 2.7 5.9 1.3 0.1 0.0 3.0 3.3 0.2 -0.6 -0.2 -0.3
50% 1.0 9.5 5.6 0.6 0.4 0.2 2.5 3.3 1.1 0.1 0.1 0.8

60% 9.2 8.8 2.9 0.2 -0.8 0.1 2.7 4.1 0.5 0.3 0.0 7.7

70% 15.8 13.9 2.2 0.0 0.3 0.4 1.8 2.9 1.7 0.3 0.1 14.4

80% 15.5 13.9 2.9 -0.1 0.0 -0.2 1.0 2.6 1.9 0.3 0.5 14.1

90% 14.2 5.7 0.2 0.1 -0.1 -0.2 0.5 1.5 1.4 0.4 0.1 13.6

Full Simulation Period
b

5.9 5.5 2.6 0.6 0.1 0.0 1.3 2.0 0.6 0.0 0.2 5.2

Wet 13.9 11.9 4.3 0.0 0.1 0.1 1.4 2.4 1.0 0.2 0.1 12.6

Above Normal 9.3 8.7 4.0 0.5 0.0 -0.2 1.9 3.2 0.9 0.1 0.3 7.0

Below Normal 0.1 1.2 1.4 0.8 -0.3 -0.3 1.6 2.1 0.5 -0.1 0.0 -0.1
Dry -0.1 0.5 1.0 1.1 0.2 0.1 1.2 1.5 0.3 -0.2 0.2 0.2

Critical -0.1 0.1 1.4 0.7 0.3 0.0 0.4 0.5 0.2 0.1 0.2 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Position (km)

Table C-16-2. X2, End of Month Position 

No Action Alternative

Statistic

End of Month Position (km)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-354 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.4 93.6 90.8 84.0 77.3 75.9 78.1 81.0 83.1 86.5 89.7 91.9
20% 91.8 91.4 87.6 82.3 71.7 72.8 73.6 79.3 81.8 84.9 88.1 91.1
30% 91.6 90.9 83.9 79.8 67.2 65.7 70.0 77.3 81.0 84.3 87.5 90.6
40% 91.1 88.1 82.5 73.5 64.0 64.5 66.7 72.3 80.2 82.4 86.2 90.1
50% 89.7 81.1 81.1 71.2 58.5 59.9 64.7 69.9 77.8 80.6 84.8 88.5
60% 81.0 81.0 79.7 64.4 55.2 58.0 60.9 66.3 76.6 78.1 84.6 81.0
70% 74.1 75.1 72.0 55.1 51.9 53.9 58.0 63.8 73.4 77.4 84.1 74.1
80% 74.0 74.0 62.2 51.3 49.4 50.6 53.8 59.1 69.8 76.8 82.7 74.0
90% 74.0 74.0 52.8 49.4 48.2 49.0 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 64.2 68.8 75.9 80.4 85.4 83.9

Wet (32%) 73.9 72.9 71.1 54.8 51.2 53.1 55.1 58.4 67.4 74.9 82.7 73.9
Above Normal (16%) 81.0 79.3 75.9 61.0 54.9 55.3 59.1 65.2 75.3 77.9 83.1 74.7
Below Normal (13%) 89.1 87.6 78.8 74.6 64.3 66.9 69.0 72.9 79.1 81.1 85.1 89.3

Dry (24%) 91.5 86.9 75.4 77.7 67.7 65.4 68.8 74.5 80.1 84.5 87.6 90.5
Critical (15%) 93.6 93.6 87.8 82.0 75.3 74.6 77.7 82.3 85.2 87.9 90.3 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.2 93.3 90.8 84.0 77.3 75.9 77.2 79.1 83.1 86.5 89.6 91.9
20% 91.9 91.5 87.6 82.3 71.7 72.8 72.5 77.9 81.4 84.9 88.1 91.1
30% 91.6 91.0 83.9 79.8 67.2 65.8 69.5 75.8 81.0 84.2 87.4 90.5
40% 91.0 88.0 82.4 73.5 63.9 64.5 66.4 71.5 79.6 82.3 86.1 90.0
50% 89.5 81.1 81.2 71.2 58.5 59.9 64.2 69.3 77.8 80.7 84.8 88.5
60% 81.0 81.0 79.7 64.4 55.1 57.9 60.8 66.4 76.6 78.2 84.6 81.0
70% 74.1 75.1 71.9 55.1 51.9 53.9 58.0 63.7 73.4 77.5 84.1 74.1
80% 74.0 74.1 62.2 51.3 49.4 50.6 53.5 58.9 69.8 76.8 82.6 74.0
90% 74.0 73.9 53.0 49.4 48.2 49.1 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 63.8 68.2 75.7 80.4 85.3 83.8

Wet (32%) 73.9 72.9 71.1 54.7 51.2 53.1 55.1 58.2 67.3 74.7 82.6 73.9
Above Normal (16%) 81.0 79.2 75.9 60.9 54.9 55.3 59.0 65.0 75.2 77.9 83.1 74.8
Below Normal (13%) 89.1 87.2 78.6 74.6 64.3 66.9 68.4 72.1 79.0 81.1 85.0 89.3

Dry (24%) 91.4 87.0 75.4 77.7 67.7 65.4 67.9 73.4 79.8 84.5 87.6 90.5
Critical (15%) 93.5 93.5 87.9 82.1 75.5 74.6 76.7 80.8 84.5 87.7 90.2 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.2 -0.3 0.0 0.0 0.0 0.0 -1.0 -1.9 -0.1 0.0 -0.1 0.0

20% 0.1 0.0 0.0 0.0 0.0 0.0 -1.1 -1.3 -0.3 0.0 0.0 0.0
30% 0.0 0.1 0.0 0.0 0.0 0.0 -0.5 -1.4 -0.1 -0.1 -0.1 -0.1
40% -0.1 -0.1 -0.2 0.0 0.0 0.0 -0.3 -0.8 -0.6 -0.1 -0.1 -0.1
50% -0.1 0.0 0.0 0.0 0.0 0.1 -0.5 -0.5 0.0 0.1 0.0 0.0

60% 0.0 0.0 0.0 0.1 -0.1 0.0 -0.1 0.1 0.0 0.0 0.0 0.0

70% 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 -0.1 0.0 0.0 -0.2 -0.2 0.0 0.0 -0.1 0.0
90% 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0

Full Simulation Period
b 0.0 -0.1 0.0 0.0 0.0 0.0 -0.4 -0.7 -0.2 -0.1 -0.1 0.0

Wet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.1 -0.1 0.0
Above Normal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 0.0 0.0 0.0

Below Normal 0.0 -0.4 -0.2 0.0 0.0 0.0 -0.5 -0.8 -0.1 0.0 -0.1 -0.1
Dry 0.0 0.1 0.0 0.1 0.0 0.0 -0.9 -1.1 -0.3 0.0 0.0 0.0

Critical -0.1 -0.1 0.0 0.2 0.2 0.1 -0.9 -1.6 -0.7 -0.2 -0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Position (km)

Table C-16-3. X2, End of Month Position 

No Action Alternative

Statistic

End of Month Position (km)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-355 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.6 93.1 90.9 87.3 80.8 78.5 78.7 81.5 83.5 86.7 89.9 92.0
20% 91.9 91.4 90.6 85.8 75.6 73.6 75.2 79.5 81.6 84.8 88.6 91.5
30% 91.4 91.0 89.6 83.3 72.0 68.3 73.1 78.5 80.6 84.3 88.0 91.0
40% 91.0 90.8 88.6 78.8 66.2 66.5 69.7 75.3 78.7 82.0 86.6 90.1
50% 90.5 90.3 86.7 75.6 61.4 61.6 67.4 72.9 77.8 80.9 85.3 89.5
60% 90.3 89.6 82.5 67.7 55.7 57.8 64.1 69.2 76.2 79.1 84.7 89.0
70% 90.0 89.1 76.9 56.2 52.4 54.1 59.7 66.0 74.4 78.3 84.5 88.7
80% 89.6 88.0 65.9 52.0 49.3 50.4 54.7 60.2 71.4 77.3 84.0 88.4
90% 88.2 79.6 53.3 49.5 48.3 48.8 50.4 54.6 63.9 74.7 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.3 62.9 62.3 65.9 70.6 75.8 80.6 85.9 89.3

Wet (32%) 87.8 84.8 75.8 55.7 51.6 53.0 56.4 60.2 67.2 75.2 83.3 86.7
Above Normal (16%) 90.3 87.9 80.5 63.6 56.0 55.2 61.2 67.9 75.1 78.2 83.8 81.9
Below Normal (13%) 89.4 88.6 80.6 78.7 66.4 67.6 71.3 74.9 78.2 81.3 85.9 89.7

Dry (24%) 91.2 87.2 76.9 81.1 70.8 67.5 70.7 75.9 80.2 84.4 88.1 90.9
Critical (15%) 93.1 93.4 89.8 83.6 78.1 76.7 78.8 83.3 85.7 88.2 90.6 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.4 93.6 90.8 84.0 77.3 75.9 78.1 81.0 83.1 86.5 89.7 91.9
20% 91.8 91.4 87.6 82.3 71.7 72.8 73.6 79.3 81.8 84.9 88.1 91.1
30% 91.6 90.9 83.9 79.8 67.2 65.7 70.0 77.3 81.0 84.3 87.5 90.6
40% 91.1 88.1 82.5 73.5 64.0 64.5 66.7 72.3 80.2 82.4 86.2 90.1
50% 89.7 81.1 81.1 71.2 58.5 59.9 64.7 69.9 77.8 80.6 84.8 88.5
60% 81.0 81.0 79.7 64.4 55.2 58.0 60.9 66.3 76.6 78.1 84.6 81.0
70% 74.1 75.1 72.0 55.1 51.9 53.9 58.0 63.8 73.4 77.4 84.1 74.1
80% 74.0 74.0 62.2 51.3 49.4 50.6 53.8 59.1 69.8 76.8 82.7 74.0
90% 74.0 74.0 52.8 49.4 48.2 49.0 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 64.2 68.8 75.9 80.4 85.4 83.9

Wet (32%) 73.9 72.9 71.1 54.8 51.2 53.1 55.1 58.4 67.4 74.9 82.7 73.9
Above Normal (16%) 81.0 79.3 75.9 61.0 54.9 55.3 59.1 65.2 75.3 77.9 83.1 74.7
Below Normal (13%) 89.1 87.6 78.8 74.6 64.3 66.9 69.0 72.9 79.1 81.1 85.1 89.3

Dry (24%) 91.5 86.9 75.4 77.7 67.7 65.4 68.8 74.5 80.1 84.5 87.6 90.5
Critical (15%) 93.6 93.6 87.8 82.0 75.3 74.6 77.7 82.3 85.2 87.9 90.3 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.7 0.5 -0.1 -3.3 -3.5 -2.6 -0.5 -0.5 -0.3 -0.2 -0.2 -0.1
20% -0.1 0.1 -3.0 -3.6 -3.9 -0.8 -1.6 -0.3 0.2 0.1 -0.5 -0.4
30% 0.2 -0.1 -5.6 -3.5 -4.8 -2.5 -3.1 -1.3 0.4 0.0 -0.6 -0.4
40% 0.1 -2.7 -6.1 -5.3 -2.2 -2.0 -3.0 -3.0 1.5 0.4 -0.3 0.0
50% -0.8 -9.2 -5.6 -4.4 -3.0 -1.7 -2.7 -3.0 0.0 -0.3 -0.5 -1.1
60% -9.3 -8.6 -2.7 -3.4 -0.5 0.2 -3.3 -2.9 0.4 -1.0 -0.1 -8.0
70% -15.9 -14.0 -5.0 -1.1 -0.5 -0.2 -1.7 -2.2 -1.0 -0.9 -0.4 -14.6
80% -15.6 -13.9 -3.6 -0.7 0.1 0.2 -0.9 -1.0 -1.6 -0.4 -1.3 -14.4
90% -14.2 -5.6 -0.5 -0.1 -0.1 0.2 -0.5 -1.2 -0.4 -0.1 -0.8 -13.8

Full Simulation Period
b -5.8 -5.3 -3.1 -2.4 -1.8 -0.9 -1.7 -1.8 0.1 -0.2 -0.5 -5.4

Wet -13.9 -11.9 -4.7 -0.9 -0.4 0.0 -1.3 -1.9 0.1 -0.4 -0.5 -12.7
Above Normal -9.3 -8.6 -4.5 -2.6 -1.1 0.0 -2.1 -2.7 0.2 -0.3 -0.7 -7.2
Below Normal -0.3 -1.0 -1.8 -4.2 -2.1 -0.8 -2.3 -2.0 0.9 -0.2 -0.8 -0.4

Dry 0.2 -0.3 -1.5 -3.5 -3.2 -2.2 -1.9 -1.4 -0.1 0.1 -0.4 -0.3
Critical 0.5 0.2 -2.0 -1.6 -2.9 -2.2 -1.2 -0.9 -0.5 -0.3 -0.3 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Position (km)

Second Basis of Comparison

Statistic

End of Month Position (km)

Probability of Exceedance
a

Table C-16-4. X2, End of Month Position 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-356 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.6 93.1 90.9 87.3 80.8 78.5 78.7 81.5 83.5 86.7 89.9 92.0
20% 91.9 91.4 90.6 85.8 75.6 73.6 75.2 79.5 81.6 84.8 88.6 91.5
30% 91.4 91.0 89.6 83.3 72.0 68.3 73.1 78.5 80.6 84.3 88.0 91.0
40% 91.0 90.8 88.6 78.8 66.2 66.5 69.7 75.3 78.7 82.0 86.6 90.1
50% 90.5 90.3 86.7 75.6 61.4 61.6 67.4 72.9 77.8 80.9 85.3 89.5
60% 90.3 89.6 82.5 67.7 55.7 57.8 64.1 69.2 76.2 79.1 84.7 89.0
70% 90.0 89.1 76.9 56.2 52.4 54.1 59.7 66.0 74.4 78.3 84.5 88.7
80% 89.6 88.0 65.9 52.0 49.3 50.4 54.7 60.2 71.4 77.3 84.0 88.4
90% 88.2 79.6 53.3 49.5 48.3 48.8 50.4 54.6 63.9 74.7 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.3 62.9 62.3 65.9 70.6 75.8 80.6 85.9 89.3

Wet (32%) 87.8 84.8 75.8 55.7 51.6 53.0 56.4 60.2 67.2 75.2 83.3 86.7
Above Normal (16%) 90.3 87.9 80.5 63.6 56.0 55.2 61.2 67.9 75.1 78.2 83.8 81.9
Below Normal (13%) 89.4 88.6 80.6 78.7 66.4 67.6 71.3 74.9 78.2 81.3 85.9 89.7

Dry (24%) 91.2 87.2 76.9 81.1 70.8 67.5 70.7 75.9 80.2 84.4 88.1 90.9
Critical (15%) 93.1 93.4 89.8 83.6 78.1 76.7 78.8 83.3 85.7 88.2 90.6 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.2 93.6 90.8 86.1 77.8 75.8 78.2 81.5 83.2 86.4 90.0 92.2
20% 91.9 91.5 90.5 83.7 71.7 72.5 74.6 79.6 82.0 84.8 88.4 91.3
30% 91.6 91.1 89.4 81.5 67.6 66.1 71.3 78.4 81.0 84.3 87.7 90.8
40% 91.2 90.8 88.5 74.8 64.1 64.5 69.7 75.6 80.3 81.7 86.0 89.8
50% 90.7 90.6 86.7 71.8 58.8 60.0 67.3 73.1 78.8 80.7 84.9 89.3
60% 90.2 89.8 82.6 64.6 54.4 58.0 63.6 70.4 77.1 78.4 84.6 88.7
70% 89.9 89.0 74.2 55.1 52.2 54.4 59.9 66.8 75.1 77.8 84.2 88.4
80% 89.6 87.9 65.1 51.2 49.3 50.4 54.8 61.7 71.8 77.1 83.2 88.2
90% 88.2 79.6 53.0 49.5 48.1 48.8 50.4 54.8 64.9 75.0 82.4 87.6

Full Simulation Period
b 90.1 87.8 79.0 68.5 61.2 61.4 65.5 70.8 76.5 80.5 85.6 89.1

Wet (32%) 87.8 84.8 75.3 54.8 51.3 53.1 56.5 60.8 68.3 75.1 82.9 86.6
Above Normal (16%) 90.3 88.0 80.0 61.5 54.9 55.0 60.9 68.4 76.2 78.0 83.4 81.8
Below Normal (13%) 89.2 88.8 80.2 75.4 64.0 66.6 70.5 74.9 79.6 81.0 85.1 89.2

Dry (24%) 91.4 87.4 76.4 78.8 67.9 65.5 69.9 76.0 80.4 84.3 87.8 90.8
Critical (15%) 93.4 93.7 89.3 82.7 75.6 74.6 78.1 82.8 85.4 88.0 90.5 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.5 0.5 -0.1 -1.2 -3.0 -2.7 -0.5 -0.1 -0.3 -0.3 0.1 0.2

20% 0.1 0.1 -0.1 -2.2 -3.9 -1.1 -0.6 0.1 0.4 0.0 -0.2 -0.2
30% 0.2 0.1 -0.1 -1.8 -4.4 -2.1 -1.8 -0.1 0.4 0.0 -0.4 -0.2
40% 0.2 0.0 -0.2 -4.0 -2.0 -2.1 0.0 0.3 1.6 -0.3 -0.5 -0.3
50% 0.2 0.3 0.0 -3.9 -2.6 -1.6 -0.2 0.3 1.0 -0.3 -0.4 -0.2
60% -0.1 0.1 0.2 -3.1 -1.3 0.2 -0.5 1.2 0.9 -0.7 -0.1 -0.3
70% -0.1 -0.1 -2.7 -1.1 -0.2 0.2 0.2 0.8 0.7 -0.5 -0.2 -0.2
80% 0.0 -0.1 -0.8 -0.8 0.0 0.1 0.1 1.5 0.3 -0.2 -0.8 -0.2
90% 0.0 0.0 -0.3 0.0 -0.2 0.0 0.0 0.2 1.0 0.2 -0.6 -0.1

Full Simulation Period
b

0.1 0.1 -0.5 -1.8 -1.7 -1.0 -0.4 0.2 0.7 -0.2 -0.3 -0.2

Wet 0.0 0.0 -0.4 -0.9 -0.3 0.1 0.1 0.5 1.1 -0.1 -0.4 -0.1
Above Normal 0.0 0.1 -0.5 -2.1 -1.1 -0.2 -0.2 0.5 1.1 -0.2 -0.4 -0.1
Below Normal -0.2 0.2 -0.5 -3.4 -2.4 -1.1 -0.8 0.1 1.4 -0.3 -0.7 -0.5

Dry 0.2 0.2 -0.5 -2.4 -2.9 -2.1 -0.8 0.1 0.3 -0.2 -0.2 -0.1
Critical 0.4 0.3 -0.6 -0.9 -2.5 -2.1 -0.7 -0.4 -0.3 -0.2 -0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Position (km)

Table C-16-5. X2, End of Month Position 

Second Basis of Comparison

Statistic

End of Month Position (km)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.6 93.1 90.9 87.3 80.8 78.5 78.7 81.5 83.5 86.7 89.9 92.0
20% 91.9 91.4 90.6 85.8 75.6 73.6 75.2 79.5 81.6 84.8 88.6 91.5
30% 91.4 91.0 89.6 83.3 72.0 68.3 73.1 78.5 80.6 84.3 88.0 91.0
40% 91.0 90.8 88.6 78.8 66.2 66.5 69.7 75.3 78.7 82.0 86.6 90.1
50% 90.5 90.3 86.7 75.6 61.4 61.6 67.4 72.9 77.8 80.9 85.3 89.5
60% 90.3 89.6 82.5 67.7 55.7 57.8 64.1 69.2 76.2 79.1 84.7 89.0
70% 90.0 89.1 76.9 56.2 52.4 54.1 59.7 66.0 74.4 78.3 84.5 88.7
80% 89.6 88.0 65.9 52.0 49.3 50.4 54.7 60.2 71.4 77.3 84.0 88.4
90% 88.2 79.6 53.3 49.5 48.3 48.8 50.4 54.6 63.9 74.7 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.3 62.9 62.3 65.9 70.6 75.8 80.6 85.9 89.3

Wet (32%) 87.8 84.8 75.8 55.7 51.6 53.0 56.4 60.2 67.2 75.2 83.3 86.7
Above Normal (16%) 90.3 87.9 80.5 63.6 56.0 55.2 61.2 67.9 75.1 78.2 83.8 81.9
Below Normal (13%) 89.4 88.6 80.6 78.7 66.4 67.6 71.3 74.9 78.2 81.3 85.9 89.7

Dry (24%) 91.2 87.2 76.9 81.1 70.8 67.5 70.7 75.9 80.2 84.4 88.1 90.9
Critical (15%) 93.1 93.4 89.8 83.6 78.1 76.7 78.8 83.3 85.7 88.2 90.6 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.2 93.3 90.8 84.0 77.3 75.9 77.2 79.1 83.1 86.5 89.6 91.9
20% 91.9 91.5 87.6 82.3 71.7 72.8 72.5 77.9 81.4 84.9 88.1 91.1
30% 91.6 91.0 83.9 79.8 67.2 65.8 69.5 75.8 81.0 84.2 87.4 90.5
40% 91.0 88.0 82.4 73.5 63.9 64.5 66.4 71.5 79.6 82.3 86.1 90.0
50% 89.5 81.1 81.2 71.2 58.5 59.9 64.2 69.3 77.8 80.7 84.8 88.5
60% 81.0 81.0 79.7 64.4 55.1 57.9 60.8 66.4 76.6 78.2 84.6 81.0
70% 74.1 75.1 71.9 55.1 51.9 53.9 58.0 63.7 73.4 77.5 84.1 74.1
80% 74.0 74.1 62.2 51.3 49.4 50.6 53.5 58.9 69.8 76.8 82.6 74.0
90% 74.0 73.9 53.0 49.4 48.2 49.1 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 63.8 68.2 75.7 80.4 85.3 83.8

Wet (32%) 73.9 72.9 71.1 54.7 51.2 53.1 55.1 58.2 67.3 74.7 82.6 73.9
Above Normal (16%) 81.0 79.2 75.9 60.9 54.9 55.3 59.0 65.0 75.2 77.9 83.1 74.8
Below Normal (13%) 89.1 87.2 78.6 74.6 64.3 66.9 68.4 72.1 79.0 81.1 85.0 89.3

Dry (24%) 91.4 87.0 75.4 77.7 67.7 65.4 67.9 73.4 79.8 84.5 87.6 90.5
Critical (15%) 93.5 93.5 87.9 82.1 75.5 74.6 76.7 80.8 84.5 87.7 90.2 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.6 0.2 -0.1 -3.2 -3.5 -2.6 -1.5 -2.4 -0.4 -0.2 -0.3 -0.1
20% 0.0 0.1 -3.0 -3.6 -3.9 -0.8 -2.7 -1.6 -0.2 0.1 -0.4 -0.4
30% 0.2 0.0 -5.6 -3.5 -4.8 -2.5 -3.6 -2.7 0.4 -0.1 -0.6 -0.5
40% 0.0 -2.8 -6.3 -5.3 -2.2 -2.0 -3.2 -3.8 0.9 0.3 -0.5 -0.1
50% -1.0 -9.2 -5.6 -4.4 -3.0 -1.7 -3.2 -3.5 0.0 -0.2 -0.5 -1.1
60% -9.3 -8.7 -2.7 -3.3 -0.6 0.1 -3.4 -2.8 0.3 -0.9 -0.1 -8.0
70% -16.0 -14.0 -5.1 -1.1 -0.5 -0.2 -1.7 -2.3 -1.0 -0.8 -0.4 -14.6
80% -15.6 -13.9 -3.6 -0.8 0.1 0.2 -1.2 -1.3 -1.6 -0.5 -1.4 -14.4
90% -14.2 -5.6 -0.3 -0.1 -0.1 0.3 -0.5 -1.2 -0.4 -0.1 -0.8 -13.8

Full Simulation Period
b -5.8 -5.4 -3.1 -2.3 -1.7 -0.9 -2.1 -2.4 -0.1 -0.3 -0.6 -5.4

Wet -13.9 -11.9 -4.7 -1.0 -0.4 0.0 -1.3 -2.0 0.1 -0.5 -0.6 -12.7
Above Normal -9.3 -8.6 -4.5 -2.6 -1.1 0.0 -2.1 -2.9 0.1 -0.3 -0.7 -7.1
Below Normal -0.3 -1.4 -2.0 -4.2 -2.1 -0.7 -2.9 -2.8 0.8 -0.2 -0.9 -0.4

Dry 0.2 -0.2 -1.5 -3.4 -3.1 -2.1 -2.8 -2.5 -0.3 0.1 -0.5 -0.4
Critical 0.4 0.1 -2.0 -1.5 -2.7 -2.1 -2.1 -2.5 -1.2 -0.5 -0.4 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Position (km)

Table C-16-6. X2, End of Month Position 

Second Basis of Comparison

Statistic

End of Month Position (km)

Probability of Exceedance
a
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Figure C-17-1. Old and Middle River, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-17-2. Old and Middle River, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-17-3. Old and Middle River, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-17-4. Old and Middle River, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-17-5. Old and Middle River, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-17-6. Old and Middle River, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,764 -3,724 -3,812 -2,823 -666 -969 3,205 2,797 -1,150 -4,130 -2,453 -3,775
20% -4,076 -4,560 -4,673 -2,823 -1,771 -1,394 2,207 1,304 -1,570 -6,849 -4,032 -5,147
30% -4,613 -5,156 -5,244 -3,355 -2,823 -2,738 1,632 561 -3,500 -7,647 -5,770 -6,006
40% -4,820 -5,627 -5,871 -4,392 -3,314 -3,500 1,268 108 -3,500 -8,888 -7,996 -7,621
50% -5,328 -6,320 -5,871 -4,710 -3,781 -3,500 612 -182 -3,500 -9,376 -9,956 -9,000
60% -5,589 -6,564 -5,871 -5,000 -4,878 -4,568 -102 -483 -4,487 -9,746 -10,630 -9,256
70% -6,253 -7,101 -7,413 -5,000 -5,000 -5,000 -448 -632 -5,000 -10,301 -10,737 -9,653
80% -6,560 -8,185 -9,537 -5,000 -5,000 -5,000 -995 -1,129 -5,000 -10,602 -10,853 -9,884
90% -7,404 -9,995 -9,681 -5,000 -5,000 -5,000 -1,247 -1,414 -5,000 -11,108 -11,083 -10,032

Full Simulation Period
b -5,476 -6,380 -6,228 -3,535 -2,905 -2,690 919 310 -3,577 -8,496 -7,975 -7,706

Wet (32%) -5,847 -7,229 -5,526 -1,900 -1,991 -1,552 3,110 2,011 -4,274 -8,957 -10,532 -9,358
Above Normal (16%) -5,525 -6,801 -6,850 -3,699 -3,161 -4,176 1,196 412 -4,525 -9,151 -10,873 -9,542
Below Normal (13%) -5,488 -6,749 -7,669 -4,380 -3,477 -3,919 165 -316 -3,445 -10,539 -9,624 -8,178

Dry (24%) -5,440 -5,953 -6,676 -4,621 -3,573 -3,072 -670 -906 -3,350 -8,900 -4,745 -6,453
Critical (15%) -4,671 -4,458 -5,006 -4,314 -2,968 -1,780 -786 -887 -1,539 -4,242 -3,168 -3,793

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,392 -4,293 -4,109 -2,581 -1,241 -119 -2,051 -1,611 -2,184 -3,454 -2,880 -3,666
20% -4,079 -5,433 -6,043 -4,838 -2,865 -1,287 -3,131 -2,897 -2,834 -5,152 -4,631 -5,107
30% -4,769 -6,994 -6,917 -6,279 -4,367 -3,292 -3,957 -4,177 -3,308 -6,488 -5,837 -6,393
40% -6,409 -7,620 -7,554 -7,434 -5,806 -4,012 -4,821 -4,673 -4,258 -7,155 -6,876 -8,264
50% -7,303 -8,686 -8,173 -8,257 -6,422 -4,958 -5,864 -5,200 -4,990 -8,014 -7,941 -9,257
60% -8,076 -9,256 -8,969 -8,848 -7,346 -5,373 -6,549 -5,517 -5,660 -8,914 -9,236 -9,689
70% -9,075 -9,598 -9,326 -9,269 -8,323 -6,205 -7,131 -6,008 -6,016 -9,492 -10,081 -9,977
80% -9,905 -9,959 -9,508 -9,585 -8,873 -6,616 -7,635 -6,451 -6,534 -10,052 -10,364 -10,089
90% -10,146 -10,023 -9,665 -9,803 -9,509 -7,592 -7,991 -7,302 -6,936 -10,637 -10,683 -10,163

Full Simulation Period
b -6,980 -7,844 -7,429 -6,650 -5,206 -3,727 -5,381 -4,842 -4,611 -7,538 -7,489 -7,917

Wet (32%) -8,038 -9,112 -7,723 -4,985 -3,160 -1,004 -6,895 -6,376 -4,024 -8,414 -9,609 -9,678
Above Normal (16%) -6,419 -7,887 -7,960 -8,266 -6,089 -5,331 -7,034 -5,761 -6,024 -8,921 -9,947 -9,886
Below Normal (13%) -8,051 -8,891 -8,088 -8,590 -5,749 -5,501 -5,370 -4,954 -6,578 -10,111 -8,035 -8,118

Dry (24%) -6,466 -7,140 -7,171 -7,358 -6,832 -5,646 -4,159 -3,813 -4,591 -6,827 -5,191 -6,639
Critical (15%) -5,171 -5,266 -6,040 -5,551 -5,474 -3,067 -2,358 -2,134 -2,583 -2,973 -3,561 -3,911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 -569 -298 241 -575 850 -5,257 -4,408 -1,033 675 -426 109
20% -3 -873 -1,370 -2,015 -1,094 107 -5,338 -4,202 -1,264 1,697 -599 39
30% -156 -1,838 -1,673 -2,924 -1,545 -554 -5,589 -4,738 192 1,159 -67 -387

40% -1,588 -1,993 -1,683 -3,042 -2,492 -512 -6,090 -4,781 -758 1,733 1,120 -644

50% -1,975 -2,366 -2,302 -3,548 -2,641 -1,458 -6,475 -5,018 -1,490 1,362 2,016 -257

60% -2,487 -2,692 -3,098 -3,848 -2,467 -806 -6,447 -5,034 -1,173 831 1,394 -433

70% -2,822 -2,497 -1,913 -4,269 -3,323 -1,205 -6,682 -5,376 -1,016 809 656 -325

80% -3,345 -1,773 29 -4,585 -3,873 -1,616 -6,640 -5,322 -1,534 550 489 -205

90% -2,742 -28 16 -4,803 -4,509 -2,592 -6,744 -5,887 -1,936 471 400 -132

Full Simulation Period
b

-1,504 -1,464 -1,201 -3,115 -2,301 -1,037 -6,300 -5,152 -1,034 958 486 -211

Wet (32%) -2,191 -1,882 -2,198 -3,084 -1,169 549 -10,005 -8,387 250 543 923 -320

Above Normal (16%) -895 -1,086 -1,110 -4,566 -2,928 -1,155 -8,229 -6,173 -1,499 230 926 -344

Below Normal (13%) -2,563 -2,142 -419 -4,210 -2,273 -1,582 -5,535 -4,638 -3,133 429 1,589 59
Dry (24%) -1,026 -1,187 -495 -2,737 -3,259 -2,574 -3,489 -2,907 -1,241 2,073 -446 -186

Critical (15%) -500 -809 -1,034 -1,237 -2,505 -1,287 -1,572 -1,247 -1,044 1,268 -394 -118

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-17-1. Old and Middle River, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,764 -3,724 -3,812 -2,823 -666 -969 3,205 2,797 -1,150 -4,130 -2,453 -3,775
20% -4,076 -4,560 -4,673 -2,823 -1,771 -1,394 2,207 1,304 -1,570 -6,849 -4,032 -5,147
30% -4,613 -5,156 -5,244 -3,355 -2,823 -2,738 1,632 561 -3,500 -7,647 -5,770 -6,006
40% -4,820 -5,627 -5,871 -4,392 -3,314 -3,500 1,268 108 -3,500 -8,888 -7,996 -7,621
50% -5,328 -6,320 -5,871 -4,710 -3,781 -3,500 612 -182 -3,500 -9,376 -9,956 -9,000
60% -5,589 -6,564 -5,871 -5,000 -4,878 -4,568 -102 -483 -4,487 -9,746 -10,630 -9,256
70% -6,253 -7,101 -7,413 -5,000 -5,000 -5,000 -448 -632 -5,000 -10,301 -10,737 -9,653
80% -6,560 -8,185 -9,537 -5,000 -5,000 -5,000 -995 -1,129 -5,000 -10,602 -10,853 -9,884
90% -7,404 -9,995 -9,681 -5,000 -5,000 -5,000 -1,247 -1,414 -5,000 -11,108 -11,083 -10,032

Full Simulation Period
b -5,476 -6,380 -6,228 -3,535 -2,905 -2,690 919 310 -3,577 -8,496 -7,975 -7,706

Wet (32%) -5,847 -7,229 -5,526 -1,900 -1,991 -1,552 3,110 2,011 -4,274 -8,957 -10,532 -9,358
Above Normal (16%) -5,525 -6,801 -6,850 -3,699 -3,161 -4,176 1,196 412 -4,525 -9,151 -10,873 -9,542
Below Normal (13%) -5,488 -6,749 -7,669 -4,380 -3,477 -3,919 165 -316 -3,445 -10,539 -9,624 -8,178

Dry (24%) -5,440 -5,953 -6,676 -4,621 -3,573 -3,072 -670 -906 -3,350 -8,900 -4,745 -6,453
Critical (15%) -4,671 -4,458 -5,006 -4,314 -2,968 -1,780 -786 -887 -1,539 -4,242 -3,168 -3,793

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,471 -4,154 -3,935 -2,361 -447 -819 405 -673 -2,098 -3,660 -3,007 -3,495
20% -4,101 -5,233 -5,184 -3,500 -1,896 -1,347 -946 -1,150 -4,287 -5,775 -4,278 -5,225
30% -4,803 -6,947 -6,403 -3,500 -2,838 -2,283 -1,200 -1,150 -4,625 -7,093 -6,258 -6,437
40% -5,638 -7,541 -6,403 -3,500 -3,500 -3,500 -2,086 -2,560 -5,017 -8,012 -7,669 -8,402
50% -7,049 -8,326 -6,403 -5,000 -3,500 -3,500 -2,787 -3,326 -5,526 -8,990 -9,396 -9,192
60% -8,252 -9,400 -6,811 -5,000 -4,273 -3,616 -3,368 -3,500 -5,750 -9,549 -9,845 -9,680
70% -8,982 -9,810 -7,677 -5,000 -5,000 -5,061 -3,526 -3,500 -5,750 -10,046 -10,212 -9,842
80% -9,734 -9,990 -8,823 -5,000 -5,621 -6,252 -4,031 -4,451 -6,160 -10,767 -10,624 -10,044
90% -10,085 -10,084 -9,552 -6,976 -7,500 -7,499 -4,474 -5,149 -7,011 -11,148 -10,797 -10,177

Full Simulation Period
b -6,888 -7,771 -6,494 -3,764 -3,283 -3,072 -2,176 -2,623 -4,997 -8,112 -7,831 -7,917

Wet (32%) -7,965 -9,052 -5,964 -2,522 -2,581 -1,646 -1,367 -2,399 -5,476 -8,581 -9,731 -9,555
Above Normal (16%) -6,452 -8,078 -6,997 -3,789 -4,137 -5,220 -3,630 -4,226 -5,981 -9,160 -10,444 -9,839
Below Normal (13%) -7,685 -8,790 -7,868 -4,451 -3,689 -4,765 -2,676 -2,885 -5,409 -10,929 -10,032 -8,880

Dry (24%) -6,546 -7,086 -6,848 -4,588 -3,582 -3,358 -2,517 -2,670 -4,927 -8,172 -5,079 -6,457
Critical (15%) -4,869 -4,871 -5,252 -4,429 -3,011 -1,804 -1,328 -1,054 -2,628 -3,280 -3,450 -3,839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 293 -431 -123 462 219 149 -2,801 -3,470 -948 470 -554 280
20% -24 -673 -512 -677 -125 46 -3,153 -2,455 -2,717 1,074 -246 -79

30% -190 -1,791 -1,159 -145 -16 455 -2,832 -1,711 -1,125 554 -488 -431

40% -817 -1,914 -532 892 -186 0 -3,354 -2,668 -1,517 876 326 -781

50% -1,721 -2,006 -532 -290 281 0 -3,399 -3,144 -2,026 386 560 -193

60% -2,663 -2,836 -940 0 605 951 -3,266 -3,017 -1,263 196 785 -423

70% -2,729 -2,709 -265 0 0 -61 -3,078 -2,868 -750 256 525 -189

80% -3,174 -1,805 713 0 -621 -1,252 -3,036 -3,323 -1,160 -165 230 -160

90% -2,681 -89 129 -1,976 -2,500 -2,499 -3,227 -3,735 -2,011 -39 286 -146

Full Simulation Period
b

-1,412 -1,391 -267 -230 -379 -382 -3,095 -2,933 -1,420 384 144 -211

Wet (32%) -2,119 -1,823 -438 -622 -590 -93 -4,477 -4,410 -1,202 376 800 -197

Above Normal (16%) -927 -1,277 -147 -89 -975 -1,044 -4,826 -4,637 -1,456 -10 429 -297

Below Normal (13%) -2,197 -2,041 -199 -71 -212 -846 -2,841 -2,569 -1,964 -389 -408 -703

Dry (24%) -1,106 -1,133 -172 33 -9 -286 -1,847 -1,764 -1,577 728 -334 -4

Critical (15%) -198 -414 -246 -115 -43 -24 -541 -167 -1,089 962 -282 -46

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-17-2. Old and Middle River, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

5A-367



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,764 -3,724 -3,812 -2,823 -666 -969 3,205 2,797 -1,150 -4,130 -2,453 -3,775
20% -4,076 -4,560 -4,673 -2,823 -1,771 -1,394 2,207 1,304 -1,570 -6,849 -4,032 -5,147
30% -4,613 -5,156 -5,244 -3,355 -2,823 -2,738 1,632 561 -3,500 -7,647 -5,770 -6,006
40% -4,820 -5,627 -5,871 -4,392 -3,314 -3,500 1,268 108 -3,500 -8,888 -7,996 -7,621
50% -5,328 -6,320 -5,871 -4,710 -3,781 -3,500 612 -182 -3,500 -9,376 -9,956 -9,000
60% -5,589 -6,564 -5,871 -5,000 -4,878 -4,568 -102 -483 -4,487 -9,746 -10,630 -9,256
70% -6,253 -7,101 -7,413 -5,000 -5,000 -5,000 -448 -632 -5,000 -10,301 -10,737 -9,653
80% -6,560 -8,185 -9,537 -5,000 -5,000 -5,000 -995 -1,129 -5,000 -10,602 -10,853 -9,884
90% -7,404 -9,995 -9,681 -5,000 -5,000 -5,000 -1,247 -1,414 -5,000 -11,108 -11,083 -10,032

Full Simulation Period
b -5,476 -6,380 -6,228 -3,535 -2,905 -2,690 919 310 -3,577 -8,496 -7,975 -7,706

Wet (32%) -5,847 -7,229 -5,526 -1,900 -1,991 -1,552 3,110 2,011 -4,274 -8,957 -10,532 -9,358
Above Normal (16%) -5,525 -6,801 -6,850 -3,699 -3,161 -4,176 1,196 412 -4,525 -9,151 -10,873 -9,542
Below Normal (13%) -5,488 -6,749 -7,669 -4,380 -3,477 -3,919 165 -316 -3,445 -10,539 -9,624 -8,178

Dry (24%) -5,440 -5,953 -6,676 -4,621 -3,573 -3,072 -670 -906 -3,350 -8,900 -4,745 -6,453
Critical (15%) -4,671 -4,458 -5,006 -4,314 -2,968 -1,780 -786 -887 -1,539 -4,242 -3,168 -3,793

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,722 -3,722 -3,826 -2,823 -641 -965 3,206 2,797 -1,150 -4,455 -3,295 -3,913
20% -4,102 -4,558 -4,737 -2,823 -1,771 -1,394 2,134 1,335 -2,319 -6,620 -4,451 -5,247
30% -4,583 -5,162 -5,150 -3,355 -2,820 -2,738 1,566 712 -3,500 -8,001 -6,361 -6,304
40% -4,858 -5,603 -5,871 -4,378 -3,267 -3,500 1,270 568 -3,500 -9,172 -8,612 -7,552
50% -5,145 -6,098 -5,871 -4,710 -3,513 -3,500 623 381 -3,500 -9,522 -10,244 -8,864
60% -5,368 -6,494 -5,871 -5,000 -4,878 -4,568 381 381 -4,467 -9,822 -10,615 -9,232
70% -6,237 -7,087 -7,453 -5,000 -5,000 -5,000 381 381 -5,000 -10,430 -10,756 -9,654
80% -6,583 -8,086 -9,466 -5,000 -5,000 -5,000 381 381 -5,000 -10,694 -10,844 -9,915
90% -7,355 -9,871 -9,681 -5,000 -5,000 -5,000 381 381 -5,000 -11,168 -11,076 -10,031

Full Simulation Period
b -5,443 -6,337 -6,246 -3,551 -2,904 -2,710 1,482 1,034 -3,631 -8,687 -8,239 -7,714

Wet (32%) -5,812 -7,354 -5,572 -1,900 -1,926 -1,598 3,122 2,182 -4,275 -8,965 -10,573 -9,193
Above Normal (16%) -5,543 -6,368 -6,838 -3,716 -3,222 -4,174 1,292 780 -4,521 -9,187 -10,817 -9,491
Below Normal (13%) -5,418 -6,748 -7,637 -4,380 -3,554 -3,971 718 468 -3,444 -10,623 -9,770 -8,460

Dry (24%) -5,380 -5,893 -6,731 -4,620 -3,578 -3,074 565 453 -3,523 -9,446 -5,313 -6,571
Critical (15%) -4,661 -4,461 -4,983 -4,409 -2,957 -1,770 363 310 -1,623 -4,501 -3,860 -3,805

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 42 2 -14 0 25 4 0 0 0 -325 -841 -138

20% -26 2 -64 0 0 0 -73 31 -748 229 -419 -101

30% 29 -6 94 0 3 0 -67 152 0 -355 -591 -299

40% -37 23 0 14 46 0 2 460 0 -284 -617 68
50% 183 222 0 0 268 0 11 563 0 -145 -287 136
60% 221 70 0 0 0 0 483 864 19 -76 15 25
70% 16 14 -40 0 0 0 830 1,014 0 -128 -19 -1

80% -23 99 71 0 0 0 1,376 1,510 0 -92 10 -31

90% 49 124 0 0 0 0 1,629 1,796 0 -60 7 1

Full Simulation Period
b 34 43 -19 -16 1 -20 563 725 -54 -191 -263 -8

Wet (32%) 35 -124 -46 0 65 -46 12 171 -1 -9 -41 165
Above Normal (16%) -19 433 12 -16 -61 2 96 368 4 -36 56 51
Below Normal (13%) 70 1 32 0 -77 -53 552 785 1 -84 -145 -283

Dry (24%) 60 60 -56 1 -5 -1 1,235 1,359 -173 -546 -568 -118

Critical (15%) 10 -4 23 -95 11 10 1,150 1,197 -84 -260 -692 -11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-17-3. Old and Middle River, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

5A-368



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,392 -4,293 -4,109 -2,581 -1,241 -119 -2,051 -1,611 -2,184 -3,454 -2,880 -3,666
20% -4,079 -5,433 -6,043 -4,838 -2,865 -1,287 -3,131 -2,897 -2,834 -5,152 -4,631 -5,107
30% -4,769 -6,994 -6,917 -6,279 -4,367 -3,292 -3,957 -4,177 -3,308 -6,488 -5,837 -6,393
40% -6,409 -7,620 -7,554 -7,434 -5,806 -4,012 -4,821 -4,673 -4,258 -7,155 -6,876 -8,264
50% -7,303 -8,686 -8,173 -8,257 -6,422 -4,958 -5,864 -5,200 -4,990 -8,014 -7,941 -9,257
60% -8,076 -9,256 -8,969 -8,848 -7,346 -5,373 -6,549 -5,517 -5,660 -8,914 -9,236 -9,689
70% -9,075 -9,598 -9,326 -9,269 -8,323 -6,205 -7,131 -6,008 -6,016 -9,492 -10,081 -9,977
80% -9,905 -9,959 -9,508 -9,585 -8,873 -6,616 -7,635 -6,451 -6,534 -10,052 -10,364 -10,089
90% -10,146 -10,023 -9,665 -9,803 -9,509 -7,592 -7,991 -7,302 -6,936 -10,637 -10,683 -10,163

Full Simulation Period
b -6,980 -7,844 -7,429 -6,650 -5,206 -3,727 -5,381 -4,842 -4,611 -7,538 -7,489 -7,917

Wet (32%) -8,038 -9,112 -7,723 -4,985 -3,160 -1,004 -6,895 -6,376 -4,024 -8,414 -9,609 -9,678
Above Normal (16%) -6,419 -7,887 -7,960 -8,266 -6,089 -5,331 -7,034 -5,761 -6,024 -8,921 -9,947 -9,886
Below Normal (13%) -8,051 -8,891 -8,088 -8,590 -5,749 -5,501 -5,370 -4,954 -6,578 -10,111 -8,035 -8,118

Dry (24%) -6,466 -7,140 -7,171 -7,358 -6,832 -5,646 -4,159 -3,813 -4,591 -6,827 -5,191 -6,639
Critical (15%) -5,171 -5,266 -6,040 -5,551 -5,474 -3,067 -2,358 -2,134 -2,583 -2,973 -3,561 -3,911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,764 -3,724 -3,812 -2,823 -666 -969 3,205 2,797 -1,150 -4,130 -2,453 -3,775
20% -4,076 -4,560 -4,673 -2,823 -1,771 -1,394 2,207 1,304 -1,570 -6,849 -4,032 -5,147
30% -4,613 -5,156 -5,244 -3,355 -2,823 -2,738 1,632 561 -3,500 -7,647 -5,770 -6,006
40% -4,820 -5,627 -5,871 -4,392 -3,314 -3,500 1,268 108 -3,500 -8,888 -7,996 -7,621
50% -5,328 -6,320 -5,871 -4,710 -3,781 -3,500 612 -182 -3,500 -9,376 -9,956 -9,000
60% -5,589 -6,564 -5,871 -5,000 -4,878 -4,568 -102 -483 -4,487 -9,746 -10,630 -9,256
70% -6,253 -7,101 -7,413 -5,000 -5,000 -5,000 -448 -632 -5,000 -10,301 -10,737 -9,653
80% -6,560 -8,185 -9,537 -5,000 -5,000 -5,000 -995 -1,129 -5,000 -10,602 -10,853 -9,884
90% -7,404 -9,995 -9,681 -5,000 -5,000 -5,000 -1,247 -1,414 -5,000 -11,108 -11,083 -10,032

Full Simulation Period
b -5,476 -6,380 -6,228 -3,535 -2,905 -2,690 919 310 -3,577 -8,496 -7,975 -7,706

Wet (32%) -5,847 -7,229 -5,526 -1,900 -1,991 -1,552 3,110 2,011 -4,274 -8,957 -10,532 -9,358
Above Normal (16%) -5,525 -6,801 -6,850 -3,699 -3,161 -4,176 1,196 412 -4,525 -9,151 -10,873 -9,542
Below Normal (13%) -5,488 -6,749 -7,669 -4,380 -3,477 -3,919 165 -316 -3,445 -10,539 -9,624 -8,178

Dry (24%) -5,440 -5,953 -6,676 -4,621 -3,573 -3,072 -670 -906 -3,350 -8,900 -4,745 -6,453
Critical (15%) -4,671 -4,458 -5,006 -4,314 -2,968 -1,780 -786 -887 -1,539 -4,242 -3,168 -3,793

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -373 569 298 -241 575 -850 5,257 4,408 1,033 -675 426 -109

20% 3 873 1,370 2,015 1,094 -107 5,338 4,202 1,264 -1,697 599 -39

30% 156 1,838 1,673 2,924 1,545 554 5,589 4,738 -192 -1,159 67 387
40% 1,588 1,993 1,683 3,042 2,492 512 6,090 4,781 758 -1,733 -1,120 644
50% 1,975 2,366 2,302 3,548 2,641 1,458 6,475 5,018 1,490 -1,362 -2,016 257
60% 2,487 2,692 3,098 3,848 2,467 806 6,447 5,034 1,173 -831 -1,394 433
70% 2,822 2,497 1,913 4,269 3,323 1,205 6,682 5,376 1,016 -809 -656 325
80% 3,345 1,773 -29 4,585 3,873 1,616 6,640 5,322 1,534 -550 -489 205
90% 2,742 28 -16 4,803 4,509 2,592 6,744 5,887 1,936 -471 -400 132

Full Simulation Period
b 1,504 1,464 1,201 3,115 2,301 1,037 6,300 5,152 1,034 -958 -486 211

Wet (32%) 2,191 1,882 2,198 3,084 1,169 -549 10,005 8,387 -250 -543 -923 320
Above Normal (16%) 895 1,086 1,110 4,566 2,928 1,155 8,229 6,173 1,499 -230 -926 344
Below Normal (13%) 2,563 2,142 419 4,210 2,273 1,582 5,535 4,638 3,133 -429 -1,589 -59

Dry (24%) 1,026 1,187 495 2,737 3,259 2,574 3,489 2,907 1,241 -2,073 446 186
Critical (15%) 500 809 1,034 1,237 2,505 1,287 1,572 1,247 1,044 -1,268 394 118

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-17-4. Old and Middle River, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

5A-369



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,392 -4,293 -4,109 -2,581 -1,241 -119 -2,051 -1,611 -2,184 -3,454 -2,880 -3,666
20% -4,079 -5,433 -6,043 -4,838 -2,865 -1,287 -3,131 -2,897 -2,834 -5,152 -4,631 -5,107
30% -4,769 -6,994 -6,917 -6,279 -4,367 -3,292 -3,957 -4,177 -3,308 -6,488 -5,837 -6,393
40% -6,409 -7,620 -7,554 -7,434 -5,806 -4,012 -4,821 -4,673 -4,258 -7,155 -6,876 -8,264
50% -7,303 -8,686 -8,173 -8,257 -6,422 -4,958 -5,864 -5,200 -4,990 -8,014 -7,941 -9,257
60% -8,076 -9,256 -8,969 -8,848 -7,346 -5,373 -6,549 -5,517 -5,660 -8,914 -9,236 -9,689
70% -9,075 -9,598 -9,326 -9,269 -8,323 -6,205 -7,131 -6,008 -6,016 -9,492 -10,081 -9,977
80% -9,905 -9,959 -9,508 -9,585 -8,873 -6,616 -7,635 -6,451 -6,534 -10,052 -10,364 -10,089
90% -10,146 -10,023 -9,665 -9,803 -9,509 -7,592 -7,991 -7,302 -6,936 -10,637 -10,683 -10,163

Full Simulation Period
b -6,980 -7,844 -7,429 -6,650 -5,206 -3,727 -5,381 -4,842 -4,611 -7,538 -7,489 -7,917

Wet (32%) -8,038 -9,112 -7,723 -4,985 -3,160 -1,004 -6,895 -6,376 -4,024 -8,414 -9,609 -9,678
Above Normal (16%) -6,419 -7,887 -7,960 -8,266 -6,089 -5,331 -7,034 -5,761 -6,024 -8,921 -9,947 -9,886
Below Normal (13%) -8,051 -8,891 -8,088 -8,590 -5,749 -5,501 -5,370 -4,954 -6,578 -10,111 -8,035 -8,118

Dry (24%) -6,466 -7,140 -7,171 -7,358 -6,832 -5,646 -4,159 -3,813 -4,591 -6,827 -5,191 -6,639
Critical (15%) -5,171 -5,266 -6,040 -5,551 -5,474 -3,067 -2,358 -2,134 -2,583 -2,973 -3,561 -3,911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,471 -4,154 -3,935 -2,361 -447 -819 405 -673 -2,098 -3,660 -3,007 -3,495
20% -4,101 -5,233 -5,184 -3,500 -1,896 -1,347 -946 -1,150 -4,287 -5,775 -4,278 -5,225
30% -4,803 -6,947 -6,403 -3,500 -2,838 -2,283 -1,200 -1,150 -4,625 -7,093 -6,258 -6,437
40% -5,638 -7,541 -6,403 -3,500 -3,500 -3,500 -2,086 -2,560 -5,017 -8,012 -7,669 -8,402
50% -7,049 -8,326 -6,403 -5,000 -3,500 -3,500 -2,787 -3,326 -5,526 -8,990 -9,396 -9,192
60% -8,252 -9,400 -6,811 -5,000 -4,273 -3,616 -3,368 -3,500 -5,750 -9,549 -9,845 -9,680
70% -8,982 -9,810 -7,677 -5,000 -5,000 -5,061 -3,526 -3,500 -5,750 -10,046 -10,212 -9,842
80% -9,734 -9,990 -8,823 -5,000 -5,621 -6,252 -4,031 -4,451 -6,160 -10,767 -10,624 -10,044
90% -10,085 -10,084 -9,552 -6,976 -7,500 -7,499 -4,474 -5,149 -7,011 -11,148 -10,797 -10,177

Full Simulation Period
b -6,888 -7,771 -6,494 -3,764 -3,283 -3,072 -2,176 -2,623 -4,997 -8,112 -7,831 -7,917

Wet (32%) -7,965 -9,052 -5,964 -2,522 -2,581 -1,646 -1,367 -2,399 -5,476 -8,581 -9,731 -9,555
Above Normal (16%) -6,452 -8,078 -6,997 -3,789 -4,137 -5,220 -3,630 -4,226 -5,981 -9,160 -10,444 -9,839
Below Normal (13%) -7,685 -8,790 -7,868 -4,451 -3,689 -4,765 -2,676 -2,885 -5,409 -10,929 -10,032 -8,880

Dry (24%) -6,546 -7,086 -6,848 -4,588 -3,582 -3,358 -2,517 -2,670 -4,927 -8,172 -5,079 -6,457
Critical (15%) -4,869 -4,871 -5,252 -4,429 -3,011 -1,804 -1,328 -1,054 -2,628 -3,280 -3,450 -3,839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -79 139 175 220 794 -701 2,456 938 85 -205 -127 172
20% -22 200 858 1,338 969 -61 2,185 1,747 -1,453 -623 353 -118

30% -34 47 514 2,779 1,529 1,009 2,757 3,027 -1,317 -605 -421 -43

40% 771 79 1,151 3,934 2,306 512 2,735 2,112 -759 -857 -793 -137

50% 254 360 1,769 3,257 2,922 1,458 3,077 1,874 -536 -976 -1,455 64
60% -177 -144 2,158 3,848 3,072 1,757 3,181 2,017 -90 -635 -609 10
70% 93 -213 1,648 4,269 3,323 1,144 3,605 2,508 266 -553 -131 136
80% 171 -31 685 4,585 3,252 365 3,604 1,999 375 -715 -259 45
90% 61 -61 112 2,827 2,009 93 3,517 2,153 -75 -511 -114 -14

Full Simulation Period
b 92 73 934 2,886 1,923 656 3,205 2,219 -386 -574 -342 0

Wet (32%) 73 60 1,759 2,463 579 -642 5,528 3,977 -1,453 -167 -123 124
Above Normal (16%) -32 -191 963 4,477 1,952 111 3,403 1,535 43 -240 -497 48
Below Normal (13%) 366 101 220 4,139 2,061 736 2,695 2,069 1,169 -818 -1,997 -762

Dry (24%) -80 54 323 2,770 3,249 2,288 1,642 1,144 -336 -1,345 112 182
Critical (15%) 302 395 789 1,123 2,462 1,263 1,030 1,081 -45 -307 112 73

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-17-5. Old and Middle River, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,392 -4,293 -4,109 -2,581 -1,241 -119 -2,051 -1,611 -2,184 -3,454 -2,880 -3,666
20% -4,079 -5,433 -6,043 -4,838 -2,865 -1,287 -3,131 -2,897 -2,834 -5,152 -4,631 -5,107
30% -4,769 -6,994 -6,917 -6,279 -4,367 -3,292 -3,957 -4,177 -3,308 -6,488 -5,837 -6,393
40% -6,409 -7,620 -7,554 -7,434 -5,806 -4,012 -4,821 -4,673 -4,258 -7,155 -6,876 -8,264
50% -7,303 -8,686 -8,173 -8,257 -6,422 -4,958 -5,864 -5,200 -4,990 -8,014 -7,941 -9,257
60% -8,076 -9,256 -8,969 -8,848 -7,346 -5,373 -6,549 -5,517 -5,660 -8,914 -9,236 -9,689
70% -9,075 -9,598 -9,326 -9,269 -8,323 -6,205 -7,131 -6,008 -6,016 -9,492 -10,081 -9,977
80% -9,905 -9,959 -9,508 -9,585 -8,873 -6,616 -7,635 -6,451 -6,534 -10,052 -10,364 -10,089
90% -10,146 -10,023 -9,665 -9,803 -9,509 -7,592 -7,991 -7,302 -6,936 -10,637 -10,683 -10,163

Full Simulation Period
b -6,980 -7,844 -7,429 -6,650 -5,206 -3,727 -5,381 -4,842 -4,611 -7,538 -7,489 -7,917

Wet (32%) -8,038 -9,112 -7,723 -4,985 -3,160 -1,004 -6,895 -6,376 -4,024 -8,414 -9,609 -9,678
Above Normal (16%) -6,419 -7,887 -7,960 -8,266 -6,089 -5,331 -7,034 -5,761 -6,024 -8,921 -9,947 -9,886
Below Normal (13%) -8,051 -8,891 -8,088 -8,590 -5,749 -5,501 -5,370 -4,954 -6,578 -10,111 -8,035 -8,118

Dry (24%) -6,466 -7,140 -7,171 -7,358 -6,832 -5,646 -4,159 -3,813 -4,591 -6,827 -5,191 -6,639
Critical (15%) -5,171 -5,266 -6,040 -5,551 -5,474 -3,067 -2,358 -2,134 -2,583 -2,973 -3,561 -3,911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,722 -3,722 -3,826 -2,823 -641 -965 3,206 2,797 -1,150 -4,455 -3,295 -3,913
20% -4,102 -4,558 -4,737 -2,823 -1,771 -1,394 2,134 1,335 -2,319 -6,620 -4,451 -5,247
30% -4,583 -5,162 -5,150 -3,355 -2,820 -2,738 1,566 712 -3,500 -8,001 -6,361 -6,304
40% -4,858 -5,603 -5,871 -4,378 -3,267 -3,500 1,270 568 -3,500 -9,172 -8,612 -7,552
50% -5,145 -6,098 -5,871 -4,710 -3,513 -3,500 623 381 -3,500 -9,522 -10,244 -8,864
60% -5,368 -6,494 -5,871 -5,000 -4,878 -4,568 381 381 -4,467 -9,822 -10,615 -9,232
70% -6,237 -7,087 -7,453 -5,000 -5,000 -5,000 381 381 -5,000 -10,430 -10,756 -9,654
80% -6,583 -8,086 -9,466 -5,000 -5,000 -5,000 381 381 -5,000 -10,694 -10,844 -9,915
90% -7,355 -9,871 -9,681 -5,000 -5,000 -5,000 381 381 -5,000 -11,168 -11,076 -10,031

Full Simulation Period
b -5,443 -6,337 -6,246 -3,551 -2,904 -2,710 1,482 1,034 -3,631 -8,687 -8,239 -7,714

Wet (32%) -5,812 -7,354 -5,572 -1,900 -1,926 -1,598 3,122 2,182 -4,275 -8,965 -10,573 -9,193
Above Normal (16%) -5,543 -6,368 -6,838 -3,716 -3,222 -4,174 1,292 780 -4,521 -9,187 -10,817 -9,491
Below Normal (13%) -5,418 -6,748 -7,637 -4,380 -3,554 -3,971 718 468 -3,444 -10,623 -9,770 -8,460

Dry (24%) -5,380 -5,893 -6,731 -4,620 -3,578 -3,074 565 453 -3,523 -9,446 -5,313 -6,571
Critical (15%) -4,661 -4,461 -4,983 -4,409 -2,957 -1,770 363 310 -1,623 -4,501 -3,860 -3,805

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -331 571 284 -241 600 -846 5,257 4,408 1,033 -1,001 -415 -247

20% -23 875 1,306 2,015 1,094 -107 5,265 4,233 516 -1,468 180 -140

30% 186 1,832 1,767 2,924 1,548 554 5,522 4,889 -192 -1,514 -524 89
40% 1,551 2,016 1,683 3,056 2,539 512 6,091 5,240 758 -2,017 -1,736 712
50% 2,158 2,588 2,302 3,548 2,909 1,458 6,487 5,582 1,490 -1,507 -2,303 393
60% 2,707 2,762 3,098 3,848 2,467 806 6,930 5,899 1,193 -907 -1,378 458
70% 2,838 2,511 1,873 4,269 3,323 1,205 7,512 6,390 1,016 -937 -675 323
80% 3,322 1,872 42 4,585 3,873 1,616 8,016 6,832 1,534 -642 -479 174
90% 2,791 152 -16 4,803 4,509 2,592 8,372 7,683 1,936 -531 -393 132

Full Simulation Period
b 1,537 1,508 1,182 3,099 2,302 1,017 6,863 5,876 980 -1,149 -750 203

Wet (32%) 2,226 1,758 2,151 3,084 1,234 -595 10,017 8,558 -251 -552 -964 485
Above Normal (16%) 876 1,519 1,122 4,550 2,867 1,158 8,325 6,541 1,503 -266 -871 395
Below Normal (13%) 2,633 2,144 450 4,210 2,196 1,530 6,088 5,422 3,134 -512 -1,735 -342

Dry (24%) 1,086 1,247 439 2,738 3,254 2,573 4,724 4,266 1,068 -2,620 -122 68
Critical (15%) 510 805 1,058 1,142 2,516 1,296 2,721 2,445 961 -1,528 -298 107

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-17-6. Old and Middle River, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.18. Exports through Jones and Banks Pumping Plants  1 
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Figure C-18-1-1. Exports Through Jones and Banks Pumping Plants, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-1-2. Exports Through Jones and Banks Pumping Plants, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-1-3. Exports Through Jones and Banks Pumping Plants, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-1-4. Exports Through Jones and Banks Pumping Plants, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-1-5. Exports Through Jones and Banks Pumping Plants, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-1-6. Exports Through Jones and Banks Pumping Plants, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-1. Exports Through Jones and Banks Pumping Plants, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-2. Exports Through Jones and Banks Pumping Plants, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-3. Exports Through Jones and Banks Pumping Plants, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-4. Exports Through Jones and Banks Pumping Plants, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-5. Exports Through Jones and Banks Pumping Plants, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-6. Exports Through Jones and Banks Pumping Plants, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-7. Exports Through Jones and Banks Pumping Plants, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-8. Exports Through Jones and Banks Pumping Plants, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-9. Exports Through Jones and Banks Pumping Plants, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-10. Exports Through Jones and Banks Pumping Plants, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-11. Exports Through Jones and Banks Pumping Plants, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-18-2-12. Exports Through Jones and Banks Pumping Plants, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,412 11,280 11,725 9,816 10,924 10,973 4,073 3,906 8,550 11,605 11,780 11,280
20% 7,390 9,616 11,661 7,974 9,529 10,037 3,049 2,454 6,033 11,512 11,780 11,158
30% 7,065 8,047 11,142 6,944 8,059 8,270 2,653 2,073 5,707 11,280 11,630 10,941
40% 6,502 7,448 9,074 6,813 7,307 7,796 2,320 1,690 5,343 10,841 11,500 10,468
50% 6,011 6,980 8,042 6,597 6,707 6,893 2,157 1,575 4,248 10,312 11,257 10,146
60% 5,469 6,409 7,751 6,440 6,495 5,672 2,027 1,500 3,484 9,557 8,434 8,546
70% 5,041 5,834 7,383 6,130 5,846 5,073 1,898 1,500 3,232 8,156 6,039 6,891
80% 4,653 5,070 6,170 5,217 4,636 4,607 1,752 1,500 2,529 7,224 3,907 5,631
90% 4,068 4,215 5,455 4,546 2,963 2,592 1,500 1,500 720 3,768 2,291 4,090

Full Simulation Period
b 6,155 7,225 8,578 6,921 7,056 6,887 2,593 2,270 4,634 9,071 8,476 8,636

Wet (32%) 6,674 8,350 9,168 8,346 9,616 9,656 3,424 3,371 7,479 10,876 11,663 10,727
Above Normal (16%) 6,108 7,568 9,145 6,598 7,142 8,074 2,193 1,712 5,297 9,549 11,524 10,558
Below Normal (13%) 6,270 7,660 9,597 6,291 6,316 6,402 2,260 1,625 3,509 10,692 10,123 9,114

Dry (24%) 6,080 6,687 8,287 6,372 5,633 5,167 2,578 2,041 3,255 8,793 4,808 7,151
Critical (15%) 5,104 4,916 6,238 5,672 4,467 2,915 1,558 1,465 1,083 3,621 2,869 4,060

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,280 11,280 12,011 13,065 13,032 11,429 8,841 8,382 9,334 11,280 11,280 11,280
20% 11,055 11,280 11,772 12,511 12,226 9,882 8,461 6,831 7,652 11,280 11,280 11,280
30% 10,198 10,956 11,699 12,155 12,020 9,114 8,015 6,289 7,137 11,065 11,280 11,280
40% 9,001 10,469 11,672 12,056 11,020 8,815 7,182 5,713 6,920 10,154 10,308 11,235
50% 7,952 9,934 11,110 11,874 9,946 8,283 6,552 5,183 6,543 8,966 8,374 10,679
60% 7,037 8,619 9,776 10,334 9,164 7,898 5,392 4,566 6,067 7,712 7,250 9,166
70% 5,177 7,803 8,992 9,187 8,353 7,489 4,337 3,930 5,372 6,565 6,000 7,066
80% 4,433 5,919 8,133 8,123 7,442 6,091 3,152 2,936 2,951 4,873 4,578 5,708
90% 3,405 4,838 6,145 6,367 6,030 4,944 1,825 1,309 2,153 2,596 2,623 3,805

Full Simulation Period
b 7,660 8,828 9,949 10,376 9,608 7,948 5,893 5,006 5,913 8,036 7,945 8,870

Wet (32%) 8,927 10,409 11,637 11,774 10,908 8,829 7,999 6,994 7,657 10,279 10,645 11,087
Above Normal (16%) 6,953 8,763 10,418 11,650 10,392 9,269 7,610 5,897 6,980 9,306 10,525 10,937
Below Normal (13%) 8,905 9,999 10,129 10,967 8,862 8,126 5,670 4,939 6,952 10,234 8,407 9,055

Dry (24%) 7,067 7,987 8,879 9,410 9,250 8,016 4,349 3,704 4,602 6,552 5,293 7,354
Critical (15%) 5,530 5,798 7,399 7,037 7,223 4,330 2,248 1,961 2,213 2,260 3,297 4,187

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,868 0 286 3,249 2,108 456 4,767 4,476 784 -325 -500 0
20% 3,665 1,664 111 4,538 2,696 -155 5,412 4,377 1,619 -232 -500 122
30% 3,133 2,909 557 5,211 3,961 844 5,362 4,216 1,430 -215 -350 339
40% 2,499 3,022 2,598 5,242 3,713 1,019 4,862 4,023 1,577 -687 -1,192 767
50% 1,941 2,954 3,069 5,277 3,239 1,390 4,395 3,608 2,296 -1,346 -2,884 533
60% 1,569 2,209 2,025 3,894 2,669 2,226 3,365 3,066 2,583 -1,845 -1,184 620
70% 136 1,969 1,609 3,057 2,508 2,416 2,439 2,430 2,141 -1,591 -39 175
80% -220 849 1,963 2,906 2,806 1,484 1,400 1,436 422 -2,351 671 77
90% -663 623 690 1,821 3,067 2,352 325 -191 1,433 -1,172 332 -285

Full Simulation Period
b 1,505 1,603 1,370 3,456 2,552 1,060 3,300 2,735 1,279 -1,035 -531 234

Wet (32%) 2,253 2,060 2,469 3,428 1,292 -827 4,575 3,624 178 -597 -1,018 360
Above Normal (16%) 845 1,195 1,273 5,052 3,249 1,195 5,417 4,185 1,682 -243 -999 379
Below Normal (13%) 2,636 2,339 532 4,676 2,546 1,724 3,410 3,313 3,443 -457 -1,716 -59

Dry (24%) 987 1,300 592 3,038 3,616 2,848 1,771 1,663 1,347 -2,241 485 203
Critical (15%) 427 882 1,161 1,364 2,756 1,415 690 497 1,131 -1,361 427 127

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Export Rate (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Export Rate (cfs)

Table C-18-1-1. Exports Through Jones and Banks Pumping Plants, Monthly Export Rate 

No Action Alternative

Statistic

Monthly Export Rate (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,412 11,280 11,725 9,816 10,924 10,973 4,073 3,906 8,550 11,605 11,780 11,280
20% 7,390 9,616 11,661 7,974 9,529 10,037 3,049 2,454 6,033 11,512 11,780 11,158
30% 7,065 8,047 11,142 6,944 8,059 8,270 2,653 2,073 5,707 11,280 11,630 10,941
40% 6,502 7,448 9,074 6,813 7,307 7,796 2,320 1,690 5,343 10,841 11,500 10,468
50% 6,011 6,980 8,042 6,597 6,707 6,893 2,157 1,575 4,248 10,312 11,257 10,146
60% 5,469 6,409 7,751 6,440 6,495 5,672 2,027 1,500 3,484 9,557 8,434 8,546
70% 5,041 5,834 7,383 6,130 5,846 5,073 1,898 1,500 3,232 8,156 6,039 6,891
80% 4,653 5,070 6,170 5,217 4,636 4,607 1,752 1,500 2,529 7,224 3,907 5,631
90% 4,068 4,215 5,455 4,546 2,963 2,592 1,500 1,500 720 3,768 2,291 4,090

Full Simulation Period
b 6,155 7,225 8,578 6,921 7,056 6,887 2,593 2,270 4,634 9,071 8,476 8,636

Wet (32%) 6,674 8,350 9,168 8,346 9,616 9,656 3,424 3,371 7,479 10,876 11,663 10,727
Above Normal (16%) 6,108 7,568 9,145 6,598 7,142 8,074 2,193 1,712 5,297 9,549 11,524 10,558
Below Normal (13%) 6,270 7,660 9,597 6,291 6,316 6,402 2,260 1,625 3,509 10,692 10,123 9,114

Dry (24%) 6,080 6,687 8,287 6,372 5,633 5,167 2,578 2,041 3,255 8,793 4,808 7,151
Critical (15%) 5,104 4,916 6,238 5,672 4,467 2,915 1,558 1,465 1,083 3,621 2,869 4,060

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,280 11,280 11,683 10,617 13,018 11,734 9,192 9,155 11,208 11,289 11,280 11,280
20% 10,943 11,280 11,237 9,194 10,692 10,122 8,575 8,070 7,741 11,280 11,280 11,280
30% 10,200 10,959 10,215 7,153 9,440 9,388 7,808 7,344 6,712 11,280 11,280 11,280
40% 8,979 10,530 9,478 6,871 8,078 8,658 7,349 6,270 6,269 11,065 11,280 11,044
50% 7,738 9,599 8,885 6,684 7,085 7,475 6,203 5,343 5,964 10,221 10,153 10,755
60% 6,211 8,419 8,500 6,416 6,557 5,707 5,374 4,562 5,684 9,204 8,172 9,621
70% 5,232 7,840 8,213 6,136 5,700 5,140 4,288 3,738 5,232 7,285 6,446 7,012
80% 4,310 5,809 7,790 5,334 4,623 4,679 3,138 2,021 4,227 6,212 4,356 5,780
90% 3,539 4,644 6,148 4,944 3,641 2,584 2,083 1,654 2,317 3,087 2,763 3,830

Full Simulation Period
b 7,566 8,739 8,934 7,195 7,616 7,239 5,932 5,370 6,087 8,671 8,335 8,884

Wet (32%) 8,853 10,333 9,769 9,084 10,641 9,584 8,298 7,973 8,726 10,540 10,840 10,996
Above Normal (16%) 6,987 8,959 9,342 6,729 8,362 9,199 7,419 6,714 6,667 9,523 11,061 10,878
Below Normal (13%) 8,517 9,873 9,875 6,415 6,652 7,278 5,247 4,331 5,550 11,113 10,568 9,877

Dry (24%) 7,156 7,923 8,512 6,325 5,613 5,481 4,543 3,929 4,900 8,000 5,172 7,156
Critical (15%) 5,214 5,369 6,525 5,770 4,472 2,927 2,139 1,626 2,210 2,576 3,183 4,118

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,868 0 -42 801 2,094 762 5,119 5,249 2,658 -316 -500 0
20% 3,553 1,664 -424 1,221 1,163 84 5,526 5,616 1,709 -232 -500 122
30% 3,135 2,911 -927 209 1,381 1,118 5,154 5,271 1,005 0 -350 339
40% 2,476 3,082 405 57 772 862 5,029 4,580 926 224 -220 576
50% 1,727 2,619 843 87 378 581 4,046 3,768 1,717 -92 -1,105 608
60% 742 2,009 749 -25 61 35 3,347 3,062 2,200 -353 -262 1,074
70% 191 2,006 830 6 -145 66 2,389 2,238 2,001 -871 407 121
80% -343 739 1,620 117 -12 72 1,387 521 1,699 -1,013 449 149
90% -529 429 693 399 678 -8 583 154 1,597 -681 472 -260

Full Simulation Period
b 1,410 1,514 356 274 559 352 3,339 3,099 1,452 -400 -140 248

Wet (32%) 2,179 1,983 602 738 1,025 -72 4,874 4,602 1,246 -335 -824 269
Above Normal (16%) 879 1,391 197 131 1,220 1,126 5,226 5,002 1,370 -26 -463 320
Below Normal (13%) 2,248 2,213 277 123 336 876 2,987 2,706 2,042 422 445 763

Dry (24%) 1,076 1,236 225 -47 -20 314 1,965 1,888 1,645 -792 363 5
Critical (15%) 110 453 287 98 5 12 581 161 1,127 -1,045 313 58

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Export Rate (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Export Rate (cfs)

Table C-18-1-2. Exports Through Jones and Banks Pumping Plants, Monthly Export Rate 

No Action Alternative

Statistic

Monthly Export Rate (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,412 11,280 11,725 9,816 10,924 10,973 4,073 3,906 8,550 11,605 11,780 11,280
20% 7,390 9,616 11,661 7,974 9,529 10,037 3,049 2,454 6,033 11,512 11,780 11,158
30% 7,065 8,047 11,142 6,944 8,059 8,270 2,653 2,073 5,707 11,280 11,630 10,941
40% 6,502 7,448 9,074 6,813 7,307 7,796 2,320 1,690 5,343 10,841 11,500 10,468
50% 6,011 6,980 8,042 6,597 6,707 6,893 2,157 1,575 4,248 10,312 11,257 10,146
60% 5,469 6,409 7,751 6,440 6,495 5,672 2,027 1,500 3,484 9,557 8,434 8,546
70% 5,041 5,834 7,383 6,130 5,846 5,073 1,898 1,500 3,232 8,156 6,039 6,891
80% 4,653 5,070 6,170 5,217 4,636 4,607 1,752 1,500 2,529 7,224 3,907 5,631
90% 4,068 4,215 5,455 4,546 2,963 2,592 1,500 1,500 720 3,768 2,291 4,090

Full Simulation Period
b 6,155 7,225 8,578 6,921 7,056 6,887 2,593 2,270 4,634 9,071 8,476 8,636

Wet (32%) 6,674 8,350 9,168 8,346 9,616 9,656 3,424 3,371 7,479 10,876 11,663 10,727
Above Normal (16%) 6,108 7,568 9,145 6,598 7,142 8,074 2,193 1,712 5,297 9,549 11,524 10,558
Below Normal (13%) 6,270 7,660 9,597 6,291 6,316 6,402 2,260 1,625 3,509 10,692 10,123 9,114

Dry (24%) 6,080 6,687 8,287 6,372 5,633 5,167 2,578 2,041 3,255 8,793 4,808 7,151
Critical (15%) 5,104 4,916 6,238 5,672 4,467 2,915 1,558 1,465 1,083 3,621 2,869 4,060

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,356 11,280 11,719 9,816 11,019 11,008 3,744 3,544 8,550 11,605 11,780 11,280
20% 7,383 9,301 11,661 7,974 9,441 9,947 2,778 2,058 6,031 11,526 11,780 11,128
30% 6,974 8,056 11,147 6,944 8,059 8,592 2,254 1,472 5,707 11,315 11,630 10,883
40% 6,151 7,452 9,074 6,813 7,314 7,796 2,048 1,342 5,347 11,030 11,458 10,513
50% 5,859 6,850 8,073 6,590 6,707 6,893 1,871 1,158 4,221 10,499 11,271 10,056
60% 5,426 6,310 7,828 6,438 6,513 5,672 1,624 817 3,484 9,864 9,291 8,537
70% 5,061 5,838 7,355 6,130 5,822 5,069 1,346 612 3,242 9,231 6,523 6,972
80% 4,703 5,072 6,294 5,196 4,635 4,607 762 378 2,989 7,243 4,528 5,828
90% 3,977 4,203 5,478 4,546 2,963 2,592 510 120 710 4,400 3,124 4,271

Full Simulation Period
b 6,116 7,178 8,583 6,939 7,045 6,883 2,057 1,609 4,684 9,266 8,748 8,643

Wet (32%) 6,634 8,483 9,172 8,352 9,528 9,624 3,389 3,282 7,464 10,853 11,670 10,537
Above Normal (16%) 6,122 7,102 9,132 6,616 7,206 8,071 2,130 1,490 5,293 9,588 11,463 10,502
Below Normal (13%) 6,190 7,658 9,563 6,291 6,399 6,459 1,731 887 3,499 10,782 10,280 9,421

Dry (24%) 6,012 6,621 8,345 6,367 5,626 5,169 1,351 674 3,440 9,384 5,422 7,278
Critical (15%) 5,093 4,920 6,213 5,776 4,448 2,905 564 330 1,157 3,894 3,612 4,085

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -56 0 -6 0 95 36 -329 -362 0 0 0 0
20% -7 -315 0 0 -88 -91 -271 -396 -2 14 0 -30

30% -91 9 5 0 0 322 -400 -601 0 35 0 -58

40% -351 5 0 0 7 0 -272 -349 4 188 -43 44
50% -152 -130 31 -7 0 0 -286 -417 -27 187 14 -91

60% -42 -100 77 -2 18 0 -404 -683 0 307 857 -9

70% 21 4 -28 0 -23 -4 -553 -888 11 1,075 484 81
80% 50 2 124 -21 -1 0 -990 -1,122 460 19 622 197
90% -91 -11 23 0 0 0 -990 -1,380 -9 632 832 181

Full Simulation Period
b

-39 -47 5 18 -11 -4 -537 -662 49 195 272 7

Wet (32%) -40 133 4 5 -89 -31 -35 -88 -15 -22 6 -190

Above Normal (16%) 14 -465 -13 17 64 -3 -63 -222 -4 39 -61 -56

Below Normal (13%) -79 -2 -35 -1 84 58 -528 -738 -10 90 157 307
Dry (24%) -68 -66 58 -5 -7 1 -1,226 -1,367 185 591 614 127

Critical (15%) -10 4 -26 104 -18 -11 -994 -1,135 74 273 743 25

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Export Rate (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Export Rate (cfs)

Table C-18-1-3. Exports Through Jones and Banks Pumping Plants, Monthly Export Rate 

No Action Alternative

Statistic

Monthly Export Rate (cfs)

Probability of Exceedance
a

5A-393



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,280 11,280 12,011 13,065 13,032 11,429 8,841 8,382 9,334 11,280 11,280 11,280
20% 11,055 11,280 11,772 12,511 12,226 9,882 8,461 6,831 7,652 11,280 11,280 11,280
30% 10,198 10,956 11,699 12,155 12,020 9,114 8,015 6,289 7,137 11,065 11,280 11,280
40% 9,001 10,469 11,672 12,056 11,020 8,815 7,182 5,713 6,920 10,154 10,308 11,235
50% 7,952 9,934 11,110 11,874 9,946 8,283 6,552 5,183 6,543 8,966 8,374 10,679
60% 7,037 8,619 9,776 10,334 9,164 7,898 5,392 4,566 6,067 7,712 7,250 9,166
70% 5,177 7,803 8,992 9,187 8,353 7,489 4,337 3,930 5,372 6,565 6,000 7,066
80% 4,433 5,919 8,133 8,123 7,442 6,091 3,152 2,936 2,951 4,873 4,578 5,708
90% 3,405 4,838 6,145 6,367 6,030 4,944 1,825 1,309 2,153 2,596 2,623 3,805

Full Simulation Period
b 7,660 8,828 9,949 10,376 9,608 7,948 5,893 5,006 5,913 8,036 7,945 8,870

Wet (32%) 8,927 10,409 11,637 11,774 10,908 8,829 7,999 6,994 7,657 10,279 10,645 11,087
Above Normal (16%) 6,953 8,763 10,418 11,650 10,392 9,269 7,610 5,897 6,980 9,306 10,525 10,937
Below Normal (13%) 8,905 9,999 10,129 10,967 8,862 8,126 5,670 4,939 6,952 10,234 8,407 9,055

Dry (24%) 7,067 7,987 8,879 9,410 9,250 8,016 4,349 3,704 4,602 6,552 5,293 7,354
Critical (15%) 5,530 5,798 7,399 7,037 7,223 4,330 2,248 1,961 2,213 2,260 3,297 4,187

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,412 11,280 11,725 9,816 10,924 10,973 4,073 3,906 8,550 11,605 11,780 11,280
20% 7,390 9,616 11,661 7,974 9,529 10,037 3,049 2,454 6,033 11,512 11,780 11,158
30% 7,065 8,047 11,142 6,944 8,059 8,270 2,653 2,073 5,707 11,280 11,630 10,941
40% 6,502 7,448 9,074 6,813 7,307 7,796 2,320 1,690 5,343 10,841 11,500 10,468
50% 6,011 6,980 8,042 6,597 6,707 6,893 2,157 1,575 4,248 10,312 11,257 10,146
60% 5,469 6,409 7,751 6,440 6,495 5,672 2,027 1,500 3,484 9,557 8,434 8,546
70% 5,041 5,834 7,383 6,130 5,846 5,073 1,898 1,500 3,232 8,156 6,039 6,891
80% 4,653 5,070 6,170 5,217 4,636 4,607 1,752 1,500 2,529 7,224 3,907 5,631
90% 4,068 4,215 5,455 4,546 2,963 2,592 1,500 1,500 720 3,768 2,291 4,090

Full Simulation Period
b 6,155 7,225 8,578 6,921 7,056 6,887 2,593 2,270 4,634 9,071 8,476 8,636

Wet (32%) 6,674 8,350 9,168 8,346 9,616 9,656 3,424 3,371 7,479 10,876 11,663 10,727
Above Normal (16%) 6,108 7,568 9,145 6,598 7,142 8,074 2,193 1,712 5,297 9,549 11,524 10,558
Below Normal (13%) 6,270 7,660 9,597 6,291 6,316 6,402 2,260 1,625 3,509 10,692 10,123 9,114

Dry (24%) 6,080 6,687 8,287 6,372 5,633 5,167 2,578 2,041 3,255 8,793 4,808 7,151
Critical (15%) 5,104 4,916 6,238 5,672 4,467 2,915 1,558 1,465 1,083 3,621 2,869 4,060

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2,868 0 -286 -3,249 -2,108 -456 -4,767 -4,476 -784 325 500 0
20% -3,665 -1,664 -111 -4,538 -2,696 155 -5,412 -4,377 -1,619 232 500 -122

30% -3,133 -2,909 -557 -5,211 -3,961 -844 -5,362 -4,216 -1,430 215 350 -339

40% -2,499 -3,022 -2,598 -5,242 -3,713 -1,019 -4,862 -4,023 -1,577 687 1,192 -767

50% -1,941 -2,954 -3,069 -5,277 -3,239 -1,390 -4,395 -3,608 -2,296 1,346 2,884 -533

60% -1,569 -2,209 -2,025 -3,894 -2,669 -2,226 -3,365 -3,066 -2,583 1,845 1,184 -620

70% -136 -1,969 -1,609 -3,057 -2,508 -2,416 -2,439 -2,430 -2,141 1,591 39 -175

80% 220 -849 -1,963 -2,906 -2,806 -1,484 -1,400 -1,436 -422 2,351 -671 -77

90% 663 -623 -690 -1,821 -3,067 -2,352 -325 191 -1,433 1,172 -332 285

Full Simulation Period
b

-1,505 -1,603 -1,370 -3,456 -2,552 -1,060 -3,300 -2,735 -1,279 1,035 531 -234

Wet (32%) -2,253 -2,060 -2,469 -3,428 -1,292 827 -4,575 -3,624 -178 597 1,018 -360

Above Normal (16%) -845 -1,195 -1,273 -5,052 -3,249 -1,195 -5,417 -4,185 -1,682 243 999 -379

Below Normal (13%) -2,636 -2,339 -532 -4,676 -2,546 -1,724 -3,410 -3,313 -3,443 457 1,716 59
Dry (24%) -987 -1,300 -592 -3,038 -3,616 -2,848 -1,771 -1,663 -1,347 2,241 -485 -203

Critical (15%) -427 -882 -1,161 -1,364 -2,756 -1,415 -690 -497 -1,131 1,361 -427 -127

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Export Rate (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Export Rate (cfs)

Table C-18-1-4. Exports Through Jones and Banks Pumping Plants, Monthly Export Rate 

Second Basis of Comparison

Statistic

Monthly Export Rate (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,280 11,280 12,011 13,065 13,032 11,429 8,841 8,382 9,334 11,280 11,280 11,280
20% 11,055 11,280 11,772 12,511 12,226 9,882 8,461 6,831 7,652 11,280 11,280 11,280
30% 10,198 10,956 11,699 12,155 12,020 9,114 8,015 6,289 7,137 11,065 11,280 11,280
40% 9,001 10,469 11,672 12,056 11,020 8,815 7,182 5,713 6,920 10,154 10,308 11,235
50% 7,952 9,934 11,110 11,874 9,946 8,283 6,552 5,183 6,543 8,966 8,374 10,679
60% 7,037 8,619 9,776 10,334 9,164 7,898 5,392 4,566 6,067 7,712 7,250 9,166
70% 5,177 7,803 8,992 9,187 8,353 7,489 4,337 3,930 5,372 6,565 6,000 7,066
80% 4,433 5,919 8,133 8,123 7,442 6,091 3,152 2,936 2,951 4,873 4,578 5,708
90% 3,405 4,838 6,145 6,367 6,030 4,944 1,825 1,309 2,153 2,596 2,623 3,805

Full Simulation Period
b 7,660 8,828 9,949 10,376 9,608 7,948 5,893 5,006 5,913 8,036 7,945 8,870

Wet (32%) 8,927 10,409 11,637 11,774 10,908 8,829 7,999 6,994 7,657 10,279 10,645 11,087
Above Normal (16%) 6,953 8,763 10,418 11,650 10,392 9,269 7,610 5,897 6,980 9,306 10,525 10,937
Below Normal (13%) 8,905 9,999 10,129 10,967 8,862 8,126 5,670 4,939 6,952 10,234 8,407 9,055

Dry (24%) 7,067 7,987 8,879 9,410 9,250 8,016 4,349 3,704 4,602 6,552 5,293 7,354
Critical (15%) 5,530 5,798 7,399 7,037 7,223 4,330 2,248 1,961 2,213 2,260 3,297 4,187

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,280 11,280 11,683 10,617 13,018 11,734 9,192 9,155 11,208 11,289 11,280 11,280
20% 10,943 11,280 11,237 9,194 10,692 10,122 8,575 8,070 7,741 11,280 11,280 11,280
30% 10,200 10,959 10,215 7,153 9,440 9,388 7,808 7,344 6,712 11,280 11,280 11,280
40% 8,979 10,530 9,478 6,871 8,078 8,658 7,349 6,270 6,269 11,065 11,280 11,044
50% 7,738 9,599 8,885 6,684 7,085 7,475 6,203 5,343 5,964 10,221 10,153 10,755
60% 6,211 8,419 8,500 6,416 6,557 5,707 5,374 4,562 5,684 9,204 8,172 9,621
70% 5,232 7,840 8,213 6,136 5,700 5,140 4,288 3,738 5,232 7,285 6,446 7,012
80% 4,310 5,809 7,790 5,334 4,623 4,679 3,138 2,021 4,227 6,212 4,356 5,780
90% 3,539 4,644 6,148 4,944 3,641 2,584 2,083 1,654 2,317 3,087 2,763 3,830

Full Simulation Period
b 7,566 8,739 8,934 7,195 7,616 7,239 5,932 5,370 6,087 8,671 8,335 8,884

Wet (32%) 8,853 10,333 9,769 9,084 10,641 9,584 8,298 7,973 8,726 10,540 10,840 10,996
Above Normal (16%) 6,987 8,959 9,342 6,729 8,362 9,199 7,419 6,714 6,667 9,523 11,061 10,878
Below Normal (13%) 8,517 9,873 9,875 6,415 6,652 7,278 5,247 4,331 5,550 11,113 10,568 9,877

Dry (24%) 7,156 7,923 8,512 6,325 5,613 5,481 4,543 3,929 4,900 8,000 5,172 7,156
Critical (15%) 5,214 5,369 6,525 5,770 4,472 2,927 2,139 1,626 2,210 2,576 3,183 4,118

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 -328 -2,448 -15 306 351 772 1,874 9 0 0
20% -112 0 -535 -3,317 -1,534 239 114 1,239 90 0 0 0
30% 2 2 -1,484 -5,001 -2,579 274 -208 1,055 -425 215 0 0
40% -22 60 -2,193 -5,185 -2,941 -158 167 557 -652 911 972 -191

50% -214 -335 -2,225 -5,190 -2,861 -809 -349 160 -579 1,255 1,779 76
60% -826 -200 -1,276 -3,918 -2,607 -2,191 -18 -4 -383 1,492 922 454
70% 55 37 -779 -3,051 -2,653 -2,350 -49 -191 -140 720 447 -54

80% -123 -110 -343 -2,789 -2,818 -1,412 -13 -915 1,277 1,339 -222 71
90% 134 -194 3 -1,422 -2,389 -2,361 257 346 164 490 140 25

Full Simulation Period
b

-95 -89 -1,014 -3,181 -1,992 -709 39 364 173 635 390 14

Wet (32%) -74 -77 -1,867 -2,690 -266 755 300 978 1,069 262 195 -91

Above Normal (16%) 34 196 -1,076 -4,921 -2,029 -69 -191 817 -313 217 536 -59

Below Normal (13%) -388 -126 -254 -4,552 -2,210 -848 -423 -608 -1,402 879 2,160 822
Dry (24%) 89 -64 -367 -3,084 -3,637 -2,535 194 225 298 1,449 -121 -198

Critical (15%) -316 -429 -874 -1,266 -2,751 -1,403 -109 -336 -4 316 -114 -70

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Export Rate (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Export Rate (cfs)

Table C-18-1-5. Exports Through Jones and Banks Pumping Plants, Monthly Export Rate 

Second Basis of Comparison

Statistic

Monthly Export Rate (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,280 11,280 12,011 13,065 13,032 11,429 8,841 8,382 9,334 11,280 11,280 11,280
20% 11,055 11,280 11,772 12,511 12,226 9,882 8,461 6,831 7,652 11,280 11,280 11,280
30% 10,198 10,956 11,699 12,155 12,020 9,114 8,015 6,289 7,137 11,065 11,280 11,280
40% 9,001 10,469 11,672 12,056 11,020 8,815 7,182 5,713 6,920 10,154 10,308 11,235
50% 7,952 9,934 11,110 11,874 9,946 8,283 6,552 5,183 6,543 8,966 8,374 10,679
60% 7,037 8,619 9,776 10,334 9,164 7,898 5,392 4,566 6,067 7,712 7,250 9,166
70% 5,177 7,803 8,992 9,187 8,353 7,489 4,337 3,930 5,372 6,565 6,000 7,066
80% 4,433 5,919 8,133 8,123 7,442 6,091 3,152 2,936 2,951 4,873 4,578 5,708
90% 3,405 4,838 6,145 6,367 6,030 4,944 1,825 1,309 2,153 2,596 2,623 3,805

Full Simulation Period
b 7,660 8,828 9,949 10,376 9,608 7,948 5,893 5,006 5,913 8,036 7,945 8,870

Wet (32%) 8,927 10,409 11,637 11,774 10,908 8,829 7,999 6,994 7,657 10,279 10,645 11,087
Above Normal (16%) 6,953 8,763 10,418 11,650 10,392 9,269 7,610 5,897 6,980 9,306 10,525 10,937
Below Normal (13%) 8,905 9,999 10,129 10,967 8,862 8,126 5,670 4,939 6,952 10,234 8,407 9,055

Dry (24%) 7,067 7,987 8,879 9,410 9,250 8,016 4,349 3,704 4,602 6,552 5,293 7,354
Critical (15%) 5,530 5,798 7,399 7,037 7,223 4,330 2,248 1,961 2,213 2,260 3,297 4,187

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,356 11,280 11,719 9,816 11,019 11,008 3,744 3,544 8,550 11,605 11,780 11,280
20% 7,383 9,301 11,661 7,974 9,441 9,947 2,778 2,058 6,031 11,526 11,780 11,128
30% 6,974 8,056 11,147 6,944 8,059 8,592 2,254 1,472 5,707 11,315 11,630 10,883
40% 6,151 7,452 9,074 6,813 7,314 7,796 2,048 1,342 5,347 11,030 11,458 10,513
50% 5,859 6,850 8,073 6,590 6,707 6,893 1,871 1,158 4,221 10,499 11,271 10,056
60% 5,426 6,310 7,828 6,438 6,513 5,672 1,624 817 3,484 9,864 9,291 8,537
70% 5,061 5,838 7,355 6,130 5,822 5,069 1,346 612 3,242 9,231 6,523 6,972
80% 4,703 5,072 6,294 5,196 4,635 4,607 762 378 2,989 7,243 4,528 5,828
90% 3,977 4,203 5,478 4,546 2,963 2,592 510 120 710 4,400 3,124 4,271

Full Simulation Period
b 6,116 7,178 8,583 6,939 7,045 6,883 2,057 1,609 4,684 9,266 8,748 8,643

Wet (32%) 6,634 8,483 9,172 8,352 9,528 9,624 3,389 3,282 7,464 10,853 11,670 10,537
Above Normal (16%) 6,122 7,102 9,132 6,616 7,206 8,071 2,130 1,490 5,293 9,588 11,463 10,502
Below Normal (13%) 6,190 7,658 9,563 6,291 6,399 6,459 1,731 887 3,499 10,782 10,280 9,421

Dry (24%) 6,012 6,621 8,345 6,367 5,626 5,169 1,351 674 3,440 9,384 5,422 7,278
Critical (15%) 5,093 4,920 6,213 5,776 4,448 2,905 564 330 1,157 3,894 3,612 4,085

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2,924 0 -292 -3,249 -2,013 -420 -5,097 -4,838 -784 325 500 0
20% -3,672 -1,979 -111 -4,538 -2,784 64 -5,683 -4,773 -1,621 246 500 -152

30% -3,224 -2,900 -553 -5,211 -3,961 -522 -5,762 -4,817 -1,430 251 350 -397

40% -2,850 -3,017 -2,598 -5,242 -3,706 -1,019 -5,134 -4,371 -1,574 876 1,149 -722

50% -2,093 -3,084 -3,037 -5,284 -3,239 -1,390 -4,681 -4,025 -2,322 1,533 2,898 -623

60% -1,611 -2,309 -1,948 -3,896 -2,651 -2,227 -3,768 -3,749 -2,583 2,152 2,041 -629

70% -115 -1,965 -1,637 -3,057 -2,531 -2,420 -2,992 -3,318 -2,130 2,666 523 -94

80% 270 -848 -1,839 -2,927 -2,807 -1,483 -2,390 -2,558 39 2,371 -49 120
90% 572 -634 -667 -1,821 -3,067 -2,352 -1,315 -1,189 -1,443 1,804 500 466

Full Simulation Period
b

-1,544 -1,650 -1,365 -3,437 -2,563 -1,064 -3,836 -3,397 -1,230 1,230 803 -228

Wet (32%) -2,293 -1,927 -2,465 -3,423 -1,380 796 -4,610 -3,712 -193 574 1,025 -550

Above Normal (16%) -832 -1,661 -1,286 -5,035 -3,185 -1,198 -5,481 -4,407 -1,687 282 938 -435

Below Normal (13%) -2,715 -2,341 -567 -4,676 -2,463 -1,667 -3,939 -4,052 -3,453 548 1,873 366
Dry (24%) -1,055 -1,366 -534 -3,042 -3,623 -2,847 -2,998 -3,030 -1,162 2,832 129 -76

Critical (15%) -437 -878 -1,187 -1,260 -2,775 -1,425 -1,684 -1,631 -1,056 1,635 316 -103

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Export Rate (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Export Rate (cfs)

Table C-18-1-6. Exports Through Jones and Banks Pumping Plants, Monthly Export Rate 

Second Basis of Comparison

Statistic

Monthly Export Rate (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 517 671 721 604 611 675 242 240 509 714 724 671
20% 454 572 717 490 532 617 181 151 359 708 724 664
30% 434 479 685 427 448 508 158 127 340 694 715 651
40% 400 443 558 419 409 479 138 104 318 667 707 623
50% 370 415 494 406 380 424 128 97 253 634 692 604
60% 336 381 477 396 363 349 121 92 207 588 519 509
70% 310 347 454 377 325 312 113 92 192 501 371 410
80% 286 302 379 321 267 283 104 92 150 444 240 335
90% 250 251 335 280 165 159 89 92 43 232 141 243

Full Simulation Period
b 378 430 527 426 395 423 154 140 276 558 521 514

Wet (32%) 410 497 564 513 537 594 204 207 445 669 717 638
Above Normal (16%) 376 450 562 406 401 496 130 105 315 587 709 628
Below Normal (13%) 386 456 590 387 354 394 134 100 209 657 622 542

Dry (24%) 374 398 510 392 315 318 153 126 194 541 296 426
Critical (15%) 314 293 384 349 250 179 93 90 64 223 176 242

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 739 803 727 703 526 515 555 694 694 671
20% 680 671 724 769 686 608 503 420 455 694 694 671
30% 627 652 719 747 668 560 477 387 425 680 694 671
40% 553 623 718 741 614 542 427 351 412 624 634 669
50% 489 591 683 730 552 509 390 319 389 551 515 635
60% 433 513 601 635 519 486 321 281 361 474 446 545
70% 318 464 553 565 465 461 258 242 320 404 369 420
80% 273 352 500 499 416 374 188 181 176 300 281 340
90% 209 288 378 391 335 304 109 80 128 160 161 226

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660
Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651
Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438
Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 0 18 200 116 28 284 275 47 -20 -31 0
20% 225 99 7 279 154 -10 322 269 96 -14 -31 7
30% 193 173 34 320 220 52 319 259 85 -13 -22 20
40% 154 180 160 322 205 63 289 247 94 -42 -73 46
50% 119 176 189 324 172 85 262 222 137 -83 -177 32
60% 96 131 125 239 156 137 200 189 154 -113 -73 37
70% 8 117 99 188 140 149 145 149 127 -98 -2 10
80% -14 51 121 179 150 91 83 88 25 -145 41 5
90% -41 37 42 112 170 145 19 -12 85 -72 20 -17

Full Simulation Period
b 93 95 84 212 143 65 196 168 76 -64 -33 14

Wet (32%) 139 123 152 211 72 -51 272 223 11 -37 -63 21
Above Normal (16%) 52 71 78 311 183 73 322 257 100 -15 -61 23
Below Normal (13%) 162 139 33 287 143 106 203 204 205 -28 -105 -4

Dry (24%) 61 77 36 187 202 175 105 102 80 -138 30 12
Critical (15%) 26 52 71 84 156 87 41 31 67 -84 26 8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Export Volume (TAF)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Export Volume (TAF)

Table C-18-2-1. Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 

No Action Alternative

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 517 671 721 604 611 675 242 240 509 714 724 671
20% 454 572 717 490 532 617 181 151 359 708 724 664
30% 434 479 685 427 448 508 158 127 340 694 715 651
40% 400 443 558 419 409 479 138 104 318 667 707 623
50% 370 415 494 406 380 424 128 97 253 634 692 604
60% 336 381 477 396 363 349 121 92 207 588 519 509
70% 310 347 454 377 325 312 113 92 192 501 371 410
80% 286 302 379 321 267 283 104 92 150 444 240 335
90% 250 251 335 280 165 159 89 92 43 232 141 243

Full Simulation Period
b 378 430 527 426 395 423 154 140 276 558 521 514

Wet (32%) 410 497 564 513 537 594 204 207 445 669 717 638
Above Normal (16%) 376 450 562 406 401 496 130 105 315 587 709 628
Below Normal (13%) 386 456 590 387 354 394 134 100 209 657 622 542

Dry (24%) 374 398 510 392 315 318 153 126 194 541 296 426
Critical (15%) 314 293 384 349 250 179 93 90 64 223 176 242

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 718 653 725 722 547 563 667 694 694 671
20% 673 671 691 565 603 622 510 496 461 694 694 671
30% 627 652 628 440 524 577 465 452 399 694 694 671
40% 552 627 583 422 449 532 437 386 373 680 694 657
50% 476 571 546 411 393 460 369 329 355 628 624 640
60% 382 501 523 395 365 351 320 281 338 566 502 572
70% 322 467 505 377 320 316 255 230 311 448 396 417
80% 265 346 479 328 264 288 187 124 252 382 268 344
90% 218 276 378 304 202 159 124 102 138 190 170 228

Full Simulation Period
b 465 520 549 442 426 445 353 330 362 533 513 529

Wet (32%) 544 615 601 559 594 589 494 490 519 648 667 654
Above Normal (16%) 430 533 574 414 469 566 441 413 397 586 680 647
Below Normal (13%) 524 587 607 394 373 448 312 266 330 683 650 588

Dry (24%) 440 471 523 389 314 337 270 242 292 492 318 426
Critical (15%) 321 319 401 355 251 180 127 100 131 158 196 245

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 0 -3 49 114 47 305 323 158 -19 -31 0
20% 218 99 -26 75 71 5 329 345 102 -14 -31 7
30% 193 173 -57 13 77 69 307 324 60 0 -22 20
40% 152 183 25 4 41 53 299 282 55 14 -14 34
50% 106 156 52 5 13 36 241 232 102 -6 -68 36
60% 46 120 46 -2 2 2 199 188 131 -22 -16 64
70% 12 119 51 0 -5 4 142 138 119 -54 25 7
80% -21 44 100 7 -3 4 83 32 101 -62 28 9
90% -33 26 43 25 38 -1 35 9 95 -42 29 -15

Full Simulation Period
b 87 90 22 17 31 22 199 191 86 -25 -9 15

Wet (32%) 134 118 37 45 57 -4 290 283 74 -21 -51 16
Above Normal (16%) 54 83 12 8 68 69 311 308 81 -2 -28 19
Below Normal (13%) 138 132 17 8 19 54 178 166 121 26 27 45

Dry (24%) 66 74 14 -3 -1 19 117 116 98 -49 22 0
Critical (15%) 7 27 18 6 0 1 35 10 67 -64 19 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Export Volume (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Export Volume (TAF)

Table C-18-2-2. Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 

No Action Alternative

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 517 671 721 604 611 675 242 240 509 714 724 671
20% 454 572 717 490 532 617 181 151 359 708 724 664
30% 434 479 685 427 448 508 158 127 340 694 715 651
40% 400 443 558 419 409 479 138 104 318 667 707 623
50% 370 415 494 406 380 424 128 97 253 634 692 604
60% 336 381 477 396 363 349 121 92 207 588 519 509
70% 310 347 454 377 325 312 113 92 192 501 371 410
80% 286 302 379 321 267 283 104 92 150 444 240 335
90% 250 251 335 280 165 159 89 92 43 232 141 243

Full Simulation Period
b 378 430 527 426 395 423 154 140 276 558 521 514

Wet (32%) 410 497 564 513 537 594 204 207 445 669 717 638
Above Normal (16%) 376 450 562 406 401 496 130 105 315 587 709 628
Below Normal (13%) 386 456 590 387 354 394 134 100 209 657 622 542

Dry (24%) 374 398 510 392 315 318 153 126 194 541 296 426
Critical (15%) 314 293 384 349 250 179 93 90 64 223 176 242

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 514 671 721 604 613 677 223 218 509 714 724 671
20% 454 553 717 490 528 612 165 127 359 709 724 662
30% 429 479 685 427 448 528 134 91 340 696 715 648
40% 378 443 558 419 416 479 122 83 318 678 705 626
50% 360 408 496 405 380 424 111 71 251 646 693 598
60% 334 375 481 396 363 349 97 50 207 606 571 508
70% 311 347 452 377 323 312 80 38 193 568 401 415
80% 289 302 387 319 267 283 45 23 178 445 278 347
90% 245 250 337 280 165 159 30 7 42 271 192 254

Full Simulation Period
b 376 427 528 427 394 423 122 99 279 570 538 514

Wet (32%) 408 505 564 514 532 592 202 202 444 667 718 627
Above Normal (16%) 376 423 561 407 405 496 127 92 315 590 705 625
Below Normal (13%) 381 456 588 387 359 397 103 55 208 663 632 561

Dry (24%) 370 394 513 392 315 318 80 41 205 577 333 433
Critical (15%) 313 293 382 355 249 179 34 20 69 239 222 243

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3 0 0 0 2 2 -20 -22 0 0 0 0
20% 0 -19 0 0 -4 -6 -16 -24 0 1 0 -2

30% -6 1 0 0 0 20 -24 -37 0 2 0 -3

40% -22 0 0 0 8 0 -16 -21 0 12 -3 3
50% -9 -8 2 0 0 0 -17 -26 -2 11 1 -5

60% -3 -6 5 0 0 0 -24 -42 0 19 53 -1

70% 1 0 -2 0 -1 0 -33 -55 1 66 30 5
80% 3 0 8 -1 0 0 -59 -69 27 1 38 12
90% -6 -1 1 0 0 0 -59 -85 -1 39 51 11

Full Simulation Period
b

-2 -3 0 1 -1 0 -32 -41 3 12 17 0

Wet (32%) -2 8 0 0 -5 -2 -2 -5 -1 -1 0 -11

Above Normal (16%) 1 -28 -1 1 4 0 -4 -14 0 2 -4 -3

Below Normal (13%) -5 0 -2 0 5 4 -31 -45 -1 6 10 18
Dry (24%) -4 -4 4 0 0 0 -73 -84 11 36 38 8

Critical (15%) -1 0 -2 6 -1 -1 -59 -70 4 17 46 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Export Volume (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Export Volume (TAF)

Table C-18-2-3. Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 

No Action Alternative

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 739 803 727 703 526 515 555 694 694 671
20% 680 671 724 769 686 608 503 420 455 694 694 671
30% 627 652 719 747 668 560 477 387 425 680 694 671
40% 553 623 718 741 614 542 427 351 412 624 634 669
50% 489 591 683 730 552 509 390 319 389 551 515 635
60% 433 513 601 635 519 486 321 281 361 474 446 545
70% 318 464 553 565 465 461 258 242 320 404 369 420
80% 273 352 500 499 416 374 188 181 176 300 281 340
90% 209 288 378 391 335 304 109 80 128 160 161 226

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660
Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651
Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438
Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 517 671 721 604 611 675 242 240 509 714 724 671
20% 454 572 717 490 532 617 181 151 359 708 724 664
30% 434 479 685 427 448 508 158 127 340 694 715 651
40% 400 443 558 419 409 479 138 104 318 667 707 623
50% 370 415 494 406 380 424 128 97 253 634 692 604
60% 336 381 477 396 363 349 121 92 207 588 519 509
70% 310 347 454 377 325 312 113 92 192 501 371 410
80% 286 302 379 321 267 283 104 92 150 444 240 335
90% 250 251 335 280 165 159 89 92 43 232 141 243

Full Simulation Period
b 378 430 527 426 395 423 154 140 276 558 521 514

Wet (32%) 410 497 564 513 537 594 204 207 445 669 717 638
Above Normal (16%) 376 450 562 406 401 496 130 105 315 587 709 628
Below Normal (13%) 386 456 590 387 354 394 134 100 209 657 622 542

Dry (24%) 374 398 510 392 315 318 153 126 194 541 296 426
Critical (15%) 314 293 384 349 250 179 93 90 64 223 176 242

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -176 0 -18 -200 -116 -28 -284 -275 -47 20 31 0
20% -225 -99 -7 -279 -154 10 -322 -269 -96 14 31 -7

30% -193 -173 -34 -320 -220 -52 -319 -259 -85 13 22 -20

40% -154 -180 -160 -322 -205 -63 -289 -247 -94 42 73 -46

50% -119 -176 -189 -324 -172 -85 -262 -222 -137 83 177 -32

60% -96 -131 -125 -239 -156 -137 -200 -189 -154 113 73 -37

70% -8 -117 -99 -188 -140 -149 -145 -149 -127 98 2 -10

80% 14 -51 -121 -179 -150 -91 -83 -88 -25 145 -41 -5

90% 41 -37 -42 -112 -170 -145 -19 12 -85 72 -20 17

Full Simulation Period
b

-93 -95 -84 -212 -143 -65 -196 -168 -76 64 33 -14

Wet (32%) -139 -123 -152 -211 -72 51 -272 -223 -11 37 63 -21

Above Normal (16%) -52 -71 -78 -311 -183 -73 -322 -257 -100 15 61 -23

Below Normal (13%) -162 -139 -33 -287 -143 -106 -203 -204 -205 28 105 4
Dry (24%) -61 -77 -36 -187 -202 -175 -105 -102 -80 138 -30 -12

Critical (15%) -26 -52 -71 -84 -156 -87 -41 -31 -67 84 -26 -8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Export Volume (TAF)

Table C-18-2-4. Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 

Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 739 803 727 703 526 515 555 694 694 671
20% 680 671 724 769 686 608 503 420 455 694 694 671
30% 627 652 719 747 668 560 477 387 425 680 694 671
40% 553 623 718 741 614 542 427 351 412 624 634 669
50% 489 591 683 730 552 509 390 319 389 551 515 635
60% 433 513 601 635 519 486 321 281 361 474 446 545
70% 318 464 553 565 465 461 258 242 320 404 369 420
80% 273 352 500 499 416 374 188 181 176 300 281 340
90% 209 288 378 391 335 304 109 80 128 160 161 226

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660
Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651
Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438
Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 718 653 725 722 547 563 667 694 694 671
20% 673 671 691 565 603 622 510 496 461 694 694 671
30% 627 652 628 440 524 577 465 452 399 694 694 671
40% 552 627 583 422 449 532 437 386 373 680 694 657
50% 476 571 546 411 393 460 369 329 355 628 624 640
60% 382 501 523 395 365 351 320 281 338 566 502 572
70% 322 467 505 377 320 316 255 230 311 448 396 417
80% 265 346 479 328 264 288 187 124 252 382 268 344
90% 218 276 378 304 202 159 124 102 138 190 170 228

Full Simulation Period
b 465 520 549 442 426 445 353 330 362 533 513 529

Wet (32%) 544 615 601 559 594 589 494 490 519 648 667 654
Above Normal (16%) 430 533 574 414 469 566 441 413 397 586 680 647
Below Normal (13%) 524 587 607 394 373 448 312 266 330 683 650 588

Dry (24%) 440 471 523 389 314 337 270 242 292 492 318 426
Critical (15%) 321 319 401 355 251 180 127 100 131 158 196 245

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 -20 -151 -2 19 21 47 112 1 0 0
20% -7 0 -33 -204 -83 15 7 76 5 0 0 0
30% 0 0 -91 -308 -143 17 -12 65 -25 13 0 0
40% -1 4 -135 -319 -165 -10 10 34 -39 56 60 -11

50% -13 -20 -137 -319 -159 -50 -21 10 -34 77 109 5
60% -51 -12 -78 -241 -154 -135 -1 0 -23 92 57 27
70% 3 2 -48 -188 -145 -144 -3 -12 -8 44 27 -3

80% -8 -7 -21 -172 -152 -87 -1 -56 76 82 -14 4
90% 8 -12 0 -87 -133 -145 15 21 10 30 9 1

Full Simulation Period
b

-6 -5 -62 -196 -112 -44 2 22 10 39 24 1

Wet (32%) -5 -5 -115 -165 -15 46 18 60 64 16 12 -5

Above Normal (16%) 2 12 -66 -303 -115 -4 -11 50 -19 13 33 -3

Below Normal (13%) -24 -7 -16 -280 -124 -52 -25 -37 -83 54 133 49
Dry (24%) 5 -4 -23 -190 -203 -156 12 14 18 89 -7 -12

Critical (15%) -19 -26 -54 -78 -156 -86 -6 -21 0 19 -7 -4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Export Volume (TAF)

Table C-18-2-5. Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 

Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 739 803 727 703 526 515 555 694 694 671
20% 680 671 724 769 686 608 503 420 455 694 694 671
30% 627 652 719 747 668 560 477 387 425 680 694 671
40% 553 623 718 741 614 542 427 351 412 624 634 669
50% 489 591 683 730 552 509 390 319 389 551 515 635
60% 433 513 601 635 519 486 321 281 361 474 446 545
70% 318 464 553 565 465 461 258 242 320 404 369 420
80% 273 352 500 499 416 374 188 181 176 300 281 340
90% 209 288 378 391 335 304 109 80 128 160 161 226

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660
Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651
Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438
Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 514 671 721 604 613 677 223 218 509 714 724 671
20% 454 553 717 490 528 612 165 127 359 709 724 662
30% 429 479 685 427 448 528 134 91 340 696 715 648
40% 378 443 558 419 416 479 122 83 318 678 705 626
50% 360 408 496 405 380 424 111 71 251 646 693 598
60% 334 375 481 396 363 349 97 50 207 606 571 508
70% 311 347 452 377 323 312 80 38 193 568 401 415
80% 289 302 387 319 267 283 45 23 178 445 278 347
90% 245 250 337 280 165 159 30 7 42 271 192 254

Full Simulation Period
b 376 427 528 427 394 423 122 99 279 570 538 514

Wet (32%) 408 505 564 514 532 592 202 202 444 667 718 627
Above Normal (16%) 376 423 561 407 405 496 127 92 315 590 705 625
Below Normal (13%) 381 456 588 387 359 397 103 55 208 663 632 561

Dry (24%) 370 394 513 392 315 318 80 41 205 577 333 433
Critical (15%) 313 293 382 355 249 179 34 20 69 239 222 243

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -180 0 -18 -200 -114 -26 -303 -298 -47 20 31 0
20% -226 -118 -7 -279 -158 4 -338 -294 -96 15 31 -9

30% -198 -173 -34 -320 -220 -32 -343 -296 -85 15 22 -24

40% -175 -180 -160 -322 -198 -63 -306 -269 -94 54 71 -43

50% -129 -184 -187 -325 -172 -85 -279 -247 -138 94 178 -37

60% -99 -137 -120 -240 -156 -137 -224 -230 -154 132 125 -37

70% -7 -117 -101 -188 -141 -149 -178 -204 -127 164 32 -6

80% 17 -50 -113 -180 -150 -91 -142 -157 2 146 -3 7
90% 35 -38 -41 -112 -170 -145 -78 -73 -86 111 31 28

Full Simulation Period
b

-95 -98 -84 -211 -144 -65 -228 -209 -73 76 49 -14

Wet (32%) -141 -115 -152 -210 -77 49 -274 -228 -11 35 63 -33

Above Normal (16%) -51 -99 -79 -310 -179 -74 -326 -271 -100 17 58 -26

Below Normal (13%) -167 -139 -35 -288 -138 -102 -234 -249 -205 34 115 22
Dry (24%) -65 -81 -33 -187 -203 -175 -178 -186 -69 174 8 -5

Critical (15%) -27 -52 -73 -77 -157 -88 -100 -100 -63 101 19 -6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Export Volume (TAF)

Table C-18-2-6. Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 

Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a
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C.19. CVP Deliveries  1 

Appendix 5A: CalSim II and DSM2 Modeling
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Figure C-19-1-1. Annual CVP North of Delta Agricultural Water Service Contract Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Annual deliveries are based on March to February Average.
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Figure C-19-1-2. Annual CVP South of Delta Agricultural Water Service Contract Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Does not include Eastside Contractors deliveries. 6) Annual 

deliveries are based on March to February Average.
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Figure C-19-1-3. Annual CVP North of Delta M&I Water Service Contract Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on March to February Average.
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Figure C-19-1-4. Annual CVP American River M&I Water Service Contract Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Annual deliveries are based on March to February Average.
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Figure C-19-1-5. Annual CVP South of Delta M&I Water Service Contract Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Does not include Eastside Contractors deliveries. 6) Annual 

deliveries are based on March to February Average.
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Figure C-19-1-6. Annual CVP Settlement Contractors Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Annual deliveries are based on March to February Average.
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Figure C-19-1-7. Annual CVP Exchange Contractors Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Annual deliveries are based on March to February Average.
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Figure C-19-1-8. Annual CVP Total Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Does not include Eastside Contractors deliveries. 6) Annual 

deliveries are based on March to February Average.
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Figure C-19-1-9. Annual CVP Eastside Contractors Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Annual deliveries are based on March to February Average.

0

20

40

60

80

100

120

140

160

180

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

A
n

n
u

al
 D

el
iv

er
ie

s 
(T

A
F)

5A-412



Table C-19-1-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries

Alternative 1

No Action 

Alternative

Alternative 1 

minus No Action 

Alternative

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,858 1,859 -1
Dry 1,905 1,906 0
Critical 1,734 1,737 -3
Long Term 155 146 8
Dry 151 146 6
Critical 105 102 3
Long Term 214 207 7
Dry 192 186 6
Critical 152 152 0
Long Term 221 185 36
Dry 124 86 39
Critical 38 24 14

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 268 269 0
Critical 224 224 0
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 350 269 82
Dry 206 140 67
Critical 65 41 24

San Francisco Bay Hydrologic Region

Long Term 289 275 13
Dry 284 274 10
Critical 270 264 6
Long Term 43 33 11
Dry 25 17 8
Critical 8 5 3

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 715 545 169
Dry 430 288 143
Critical 137 85 51

Total For All Regions

Long Term 4,971 4,646 325
Dry 4,475 4,198 277
Critical 3,484 3,385 99

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results 

are not presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 
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Table C-19-1-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP

Alternative 1

No Action 

Alternative

Alternative 1 

minus No Action 

Alternative

Water Supply Reliability

North of Delta

Long Term 221 185 36
Dry 124 86 39
Critical 38 24 14
Long Term 486 467 19
Dry 461 447 14
Critical 410 405 5
Long Term 120 113 8
Dry 105 97 9
Critical 80 75 6
Long Term 1,858 1,859 -1
Dry 1,905 1,906 0
Critical 1,734 1,737 -3
Long Term 155 146 8
Dry 151 146 6
Critical 105 102 3

Total CVP North of Delta

Long Term 2,720 2,658 62
Dry 2,642 2,584 58
Critical 2,287 2,268 19

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,108 847 262
Dry 662 445 218
Critical 210 131 78
Long Term 17 15 2
Dry 15 14 1
Critical 12 11 1
Long Term 261 261 0
Dry 268 269 0
Critical 224 224 0

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,386 1,123 263
Dry 946 727 219
Critical 445 366 79

Eastside Contractors deliveries

Long Term 510 508 2
Dry 524 524 0
Critical 460 445 16
Long Term 108 104 5
Dry 87 84 2
Critical 4 4 0

Total Eastside Contractors Deliveries

Long Term 618 611 7
Dry 611 608 2
Critical 465 449 16

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results 

are not presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 
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Table C-19-2-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries

Alternative 3

No Action 

Alternative

Alternative 3 

minus No Action 

Alternative

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,860 1,859 1
Dry 1,906 1,906 0
Critical 1,742 1,737 5
Long Term 153 146 7
Dry 149 146 4
Critical 103 102 1
Long Term 214 207 6
Dry 192 186 6
Critical 152 152 1
Long Term 209 185 24
Dry 111 86 25
Critical 31 24 7

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 269 269 0
Critical 224 224 0
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 342 269 73
Dry 185 140 45
Critical 53 41 12

San Francisco Bay Hydrologic Region

Long Term 286 275 11
Dry 283 274 8
Critical 267 264 2
Long Term 42 33 9
Dry 23 17 6
Critical 6 5 1

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 696 545 150
Dry 387 288 99
Critical 108 85 23

Total For All Regions

Long Term 4,927 4,646 281
Dry 4,392 4,198 194
Critical 3,437 3,385 52

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 
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Table C-19-2-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP

Alternative 3

No Action 

Alternative

Alternative 3 

minus No Action 

Alternative

Water Supply Reliability

North of Delta

Long Term 209 185 24
Dry 111 86 25
Critical 31 24 7
Long Term 483 467 15
Dry 460 447 13
Critical 408 405 2
Long Term 118 113 6
Dry 104 97 7
Critical 78 75 3
Long Term 1,860 1,859 1
Dry 1,906 1,906 0
Critical 1,742 1,737 5
Long Term 153 146 7
Dry 149 146 4
Critical 103 102 1

Total CVP North of Delta

Long Term 2,706 2,658 47
Dry 2,626 2,584 42
Critical 2,284 2,268 16

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,079 847 233
Dry 596 445 151
Critical 168 131 36
Long Term 17 15 1
Dry 15 14 1
Critical 11 11 0
Long Term 261 261 0
Dry 269 269 0
Critical 224 224 0

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,357 1,123 234
Dry 879 727 152
Critical 403 366 37

Eastside Contractors deliveries

Long Term 513 508 5
Dry 524 524 0
Critical 478 445 33
Long Term 123 104 20
Dry 109 84 25
Critical 36 4 32

Total Eastside Contractors Deliveries

Long Term 636 611 25
Dry 633 608 25
Critical 514 449 66

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 
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Table C-19-3-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries

Alternative 5

No Action 

Alternative

Alternative 5 

minus No Action 

Alternative

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,861 1,859 2
Dry 1,906 1,906 0
Critical 1,747 1,737 10
Long Term 146 146 0
Dry 145 146 0
Critical 103 102 1
Long Term 207 207 0
Dry 186 186 0
Critical 152 152 0
Long Term 185 185 0
Dry 85 86 0
Critical 24 24 0

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 269 269 0
Critical 222 224 -2
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 264 269 -5
Dry 135 140 -5
Critical 40 41 -1

San Francisco Bay Hydrologic Region

Long Term 275 275 0
Dry 275 274 1
Critical 264 264 0
Long Term 32 33 0
Dry 17 17 0
Critical 5 5 0

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 538 545 -7
Dry 281 288 -7
Critical 85 85 0

Total For All Regions

Long Term 4,634 4,646 -11
Dry 4,186 4,198 -12
Critical 3,393 3,385 7

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 
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Table C-19-3-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP

Alternative 5

No Action 

Alternative

Alternative 5 

minus No Action 

Alternative

Water Supply Reliability

North of Delta

Long Term 185 185 0
Dry 85 86 0
Critical 24 24 0
Long Term 467 467 0
Dry 447 447 0
Critical 405 405 0
Long Term 112 113 0
Dry 96 97 0
Critical 74 75 -1
Long Term 1,861 1,859 2
Dry 1,906 1,906 0
Critical 1,747 1,737 10
Long Term 146 146 0
Dry 145 146 0
Critical 103 102 1

Total CVP North of Delta

Long Term 2,660 2,658 1
Dry 2,584 2,584 0
Critical 2,279 2,268 11

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 834 847 -13
Dry 433 445 -12
Critical 130 131 -1
Long Term 15 15 0
Dry 14 14 0
Critical 11 11 0
Long Term 261 261 0
Dry 269 269 0
Critical 222 224 -2

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,110 1,123 -13
Dry 715 727 -12
Critical 363 366 -4

Eastside Contractors deliveries

Long Term 502 508 -6
Dry 524 524 0
Critical 406 445 -39
Long Term 100 104 -4
Dry 69 84 -16
Critical 8 4 4

Total Eastside Contractors Deliveries

Long Term 602 611 -10
Dry 593 608 -16
Critical 414 449 -35

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 
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Table C-19-4-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries

No Action 

Alternative

Second Basis of 

Comparison

No Action 

Alternative minus 

Second Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,859 1,858 1
Dry 1,906 1,905 0
Critical 1,737 1,734 3
Long Term 146 155 -8
Dry 146 151 -6
Critical 102 105 -3
Long Term 207 214 -7
Dry 186 192 -6
Critical 152 152 0
Long Term 185 221 -36
Dry 86 124 -39
Critical 24 38 -14

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 269 268 0
Critical 224 224 0
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 269 350 -82
Dry 140 206 -67
Critical 41 65 -24

San Francisco Bay Hydrologic Region

Long Term 275 289 -13
Dry 274 284 -10
Critical 264 270 -6
Long Term 33 43 -11
Dry 17 25 -8
Critical 5 8 -3

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 545 715 -169
Dry 288 430 -143
Critical 85 137 -51

Total For All Regions

Long Term 4,646 4,971 -325
Dry 4,198 4,475 -277
Critical 3,385 3,484 -99

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 
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Table C-19-4-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP

No Action 

Alternative

Second Basis of 

Comparison

No Action 

Alternative minus 

Second Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 185 221 -36
Dry 86 124 -39
Critical 24 38 -14
Long Term 467 486 -19
Dry 447 461 -14
Critical 405 410 -5
Long Term 113 120 -8
Dry 97 105 -9
Critical 75 80 -6
Long Term 1,859 1,858 1
Dry 1,906 1,905 0
Critical 1,737 1,734 3
Long Term 146 155 -8
Dry 146 151 -6
Critical 102 105 -3

Total CVP North of Delta

Long Term 2,658 2,720 -62
Dry 2,584 2,642 -58
Critical 2,268 2,287 -19

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 847 1,108 -262
Dry 445 662 -218
Critical 131 210 -78
Long Term 15 17 -2
Dry 14 15 -1
Critical 11 12 -1
Long Term 261 261 0
Dry 269 268 0
Critical 224 224 0

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,123 1,386 -263
Dry 727 946 -219
Critical 366 445 -79

Eastside Contractors deliveries

Long Term 508 510 -2
Dry 524 524 0
Critical 445 460 -16
Long Term 104 108 -5
Dry 84 87 -2
Critical 4 4 0

Total Eastside Contractors Deliveries

Long Term 611 618 -7
Dry 608 611 -2
Critical 449 465 -16

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 
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Table C-19-5-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries

Alternative 3

Second Basis of 

Comparison

Alternative 3 

minus Second 

Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,860 1,858 2
Dry 1,906 1,905 0
Critical 1,742 1,734 8
Long Term 153 155 -1
Dry 149 151 -2
Critical 103 105 -2
Long Term 214 214 -1
Dry 192 192 0
Critical 152 152 1
Long Term 209 221 -12
Dry 111 124 -13
Critical 31 38 -7

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 269 268 0
Critical 224 224 0
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 342 350 -9
Dry 185 206 -21
Critical 53 65 -12

San Francisco Bay Hydrologic Region

Long Term 286 289 -3
Dry 283 284 -1
Critical 267 270 -4
Long Term 42 43 -1
Dry 23 25 -2
Critical 6 8 -2

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 696 715 -19
Dry 387 430 -43
Critical 108 137 -28

Total For All Regions

Long Term 4,927 4,971 -44
Dry 4,392 4,475 -82
Critical 3,437 3,484 -46

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 
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Table C-19-5-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP

Alternative 3

Second Basis of 

Comparison

Alternative 3 

minus Second 

Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 209 221 -12
Dry 111 124 -13
Critical 31 38 -7
Long Term 483 486 -3
Dry 460 461 -1
Critical 408 410 -3
Long Term 118 120 -2
Dry 104 105 -2
Critical 78 80 -3
Long Term 1,860 1,858 2
Dry 1,906 1,905 0
Critical 1,742 1,734 8
Long Term 153 155 -1
Dry 149 151 -2
Critical 103 105 -2

Total CVP North of Delta

Long Term 2,706 2,720 -15
Dry 2,626 2,642 -16
Critical 2,284 2,287 -4

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,079 1,108 -29
Dry 596 662 -67
Critical 168 210 -42
Long Term 17 17 0
Dry 15 15 0
Critical 11 12 0
Long Term 261 261 0
Dry 269 268 0
Critical 224 224 0

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,357 1,386 -29
Dry 879 946 -66
Critical 403 445 -43

Eastside Contractors deliveries

Long Term 513 510 3
Dry 524 524 0
Critical 478 460 17
Long Term 123 108 15
Dry 109 87 22
Critical 36 4 32

Total Eastside Contractors Deliveries

Long Term 636 618 18
Dry 633 611 22
Critical 514 465 50

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 
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Table C-19-6-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries

Alternative 5

Second Basis of 

Comparison

Alternative 5 

minus Second 

Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,861 1,858 3
Dry 1,906 1,905 0
Critical 1,747 1,734 13
Long Term 146 155 -9
Dry 145 151 -6
Critical 103 105 -2
Long Term 207 214 -7
Dry 186 192 -6
Critical 152 152 0
Long Term 185 221 -36
Dry 85 124 -39
Critical 24 38 -14

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 269 268 0
Critical 222 224 -2
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 264 350 -87
Dry 135 206 -71
Critical 40 65 -25

San Francisco Bay Hydrologic Region

Long Term 275 289 -13
Dry 275 284 -9
Critical 264 270 -6
Long Term 32 43 -11
Dry 17 25 -8
Critical 5 8 -3

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 538 715 -176
Dry 281 430 -149
Critical 85 137 -52

Total For All Regions

Long Term 4,634 4,971 -337
Dry 4,186 4,475 -288
Critical 3,393 3,484 -91

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 
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Table C-19-6-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP

Alternative 5

Second Basis of 

Comparison

Alternative 5 

minus Second 

Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 185 221 -36
Dry 85 124 -39
Critical 24 38 -14
Long Term 467 486 -18
Dry 447 461 -13
Critical 405 410 -5
Long Term 112 120 -8
Dry 96 105 -9
Critical 74 80 -7
Long Term 1,861 1,858 3
Dry 1,906 1,905 0
Critical 1,747 1,734 13
Long Term 146 155 -9
Dry 145 151 -6
Critical 103 105 -2

Total CVP North of Delta

Long Term 2,660 2,720 -60
Dry 2,584 2,642 -58
Critical 2,279 2,287 -8

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 834 1,108 -274
Dry 433 662 -229
Critical 130 210 -80
Long Term 15 17 -2
Dry 14 15 -1
Critical 11 12 -1
Long Term 261 261 0
Dry 269 268 0
Critical 222 224 -2

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,110 1,386 -276
Dry 715 946 -230
Critical 363 445 -83

Eastside Contractors deliveries

Long Term 502 510 -8
Dry 524 524 0
Critical 406 460 -55
Long Term 100 108 -8
Dry 69 87 -18
Critical 8 4 4

Total Eastside Contractors Deliveries

Long Term 602 618 -16
Dry 593 611 -18
Critical 414 465 -50

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 
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Table C-19-9. Stanislaus CVP and Water Rights Deliveries, Long-Term Averages

CVP Water Rights CVP Water Rights CVP Water Rights

(TAF) (TAF) (TAF) (TAF) (TAF) (TAF)

No Action Alternative 103.5 507.8

Second Basis of Comparison 108.1 510.1 4.5 2.3

Alternative 2 103.5 507.8 -4.5 -2.3

Alternative 3 123.2 512.7 19.6 4.9 15.1 2.6

Alternative 5 99.7 502.1 -3.8 -5.7 -8.4 -8.1

Stanislaus Deliveries
Difference from No Action 

Alternative

Difference from Second Basis 

of Comparison

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.
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C.20. SWP Deliveries  1 
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Figure C-20-1-1. Total Annual SWP Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are 

not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.
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Figure C-20-1-2. Total Annual SWP South of Delta Deliveries including Article 21 and 56

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are 

not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.
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Figure C-20-1-3. Annual SWP Table A Deliveries with Article 56

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are 

not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.
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Figure C-20-1-4. Annual SWP South of Delta Table A Deliveries with Article 56

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are 

not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.
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Figure C-20-1-5. Annual SWP Article 21 Deliveries

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology 

and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are 

not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.
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Table C-20-1-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 1

No Action 

Alternative

Alternative 1 

minus No Action 

Alternative

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 931 931 0
Dry 946 946 0
Critical 709 710 -1
Long Term 27 22 5
Dry 19 16 3
Critical 12 9 3

San Joaquin River Hydrologic Region

Long Term 4 3 1
Dry 3 3 1
Critical 2 1 0

San Francisco Bay Hydrologic Region

Long Term 220 181 39
Dry 167 137 30
Critical 103 76 27
Long Term 22 15 7
Dry 21 14 6
Critical 12 13 -1

Central Coast Hydrologic Region

Long Term 52 42 10
Dry 39 31 8
Critical 24 17 7

Tulare Lake Hydrologic Region

Long Term 99 81 18
Dry 75 60 15
Critical 46 33 14
Long Term 736 599 137
Dry 557 447 110
Critical 340 246 94
Long Term 176 26 150
Dry 141 5 136
Critical 28 10 18

South Lahontan Hydrologic Region

Long Term 325 266 59
Dry 253 204 50
Critical 156 115 41
Long Term 4 0 4
Dry 4 0 4
Critical 2 1 1

South Coast Hydrologic Region

Long Term 1,544 1,276 268
Dry 1,240 1,008 232
Critical 792 563 229
Long Term 90 18 72
Dry 75 4 70
Critical 7 4 3
Long Term 9 8 2
Dry 7 6 1
Critical 4 3 1
Long Term 2 0 2
Dry 1 0 1
Critical 0 0 0

Total For All Regions

Long Term 3,947 3,409 537
Dry 3,308 2,858 450
Critical 2,189 1,773 415
Long Term 294 60 234
Dry 242 24 218
Critical 49 27 22

Total Article 21 Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

Total Supplies (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery  (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery  (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP FRSA Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 
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Table C-20-1-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 1

No Action 

Alternative

Alternative 1 

minus No Action 

Alternative

Water Supply Reliability

North of Delta

Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 83 68 15
Dry 62 51 11
Critical 53 43 11
Long Term 12 13 -1
Dry 13 14 -1
Critical 12 13 -1

Total SWP North of Delta

Long Term 83 68 15
Dry 62 51 11
Critical 53 43 11

Long Term 12 13 -1

Dry 13 14 -1

Critical 12 13 -1
South of Delta

Long Term 750 610 139
Dry 567 455 112
Critical 484 378 106
Long Term 178 27 152
Dry 143 5 138
Critical 100 7 93
Long Term 2,183 1,800 383
Dry 1,732 1,406 327
Critical 1,494 1,173 321
Long Term 104 20 84
Dry 86 5 82
Critical 58 5 53

Total SWP South of Delta

Long Term 2,933 2,410 523
Dry 2,299 1,861 439
Critical 1,978 1,551 427
Long Term 282 47 236
Dry 229 10 219
Critical 158 12 146

Total SWP Ag and M&I Article 
21 SOD Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results 

are not presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I SOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

Total SWP Ag and M&I Article 
21 NOD Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I NOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 
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Table C-20-2-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 3

No Action 

Alternative

Alternative 3 

minus No Action 

Alternative

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 932 931 1
Dry 946 946 0
Critical 721 710 10
Long Term 25 22 4
Dry 18 16 3
Critical 9 9 0

San Joaquin River Hydrologic Region

Long Term 4 3 1
Dry 3 3 0
Critical 1 1 0

San Francisco Bay Hydrologic Region

Long Term 211 181 30
Dry 160 137 23
Critical 77 76 1
Long Term 17 15 2
Dry 16 14 1
Critical 12 13 -1

Central Coast Hydrologic Region

Long Term 50 42 7
Dry 37 31 5
Critical 18 17 1

Tulare Lake Hydrologic Region

Long Term 95 81 14
Dry 71 60 11
Critical 35 33 2
Long Term 703 599 104
Dry 523 447 76
Critical 253 246 8
Long Term 72 26 46
Dry 36 5 31
Critical 13 10 3

South Lahontan Hydrologic Region

Long Term 312 266 46
Dry 240 204 36
Critical 118 115 4
Long Term 2 0 2
Dry 2 0 2
Critical 1 1 0

South Coast Hydrologic Region

Long Term 1,493 1,276 216
Dry 1,182 1,008 174
Critical 596 563 33
Long Term 26 18 8
Dry 6 4 2
Critical 7 4 3
Long Term 9 8 1
Dry 7 6 1
Critical 3 3 0
Long Term 1 0 1
Dry 0 0 0
Critical 0 0 0

Total For All Regions

Long Term 3,834 3,409 425
Dry 3,187 2,858 329
Critical 1,832 1,773 58
Long Term 119 60 59
Dry 60 24 36
Critical 33 27 6

Total Article 21 Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

Total Supplies (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery  (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery  (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP FRSA Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 
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Table C-20-2-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 3

No Action 

Alternative

Alternative 3 

minus No Action 

Alternative

Water Supply Reliability

North of Delta

Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 80 68 11
Dry 60 51 8
Critical 48 43 5
Long Term 12 13 -1
Dry 13 14 -1
Critical 12 13 -1

Total SWP North of Delta

Long Term 80 68 11
Dry 60 51 8
Critical 48 43 5

Long Term 12 13 -1

Dry 13 14 -1

Critical 12 13 -1
South of Delta

Long Term 716 610 106
Dry 533 455 78
Critical 430 378 52
Long Term 73 27 47
Dry 36 5 31
Critical 27 7 21
Long Term 2,106 1,800 306
Dry 1,649 1,406 243
Critical 1,340 1,173 167
Long Term 33 20 13
Dry 11 5 6
Critical 10 5 5

Total SWP South of Delta

Long Term 2,822 2,410 412
Dry 2,182 1,861 321
Critical 1,770 1,551 219
Long Term 106 47 60
Dry 47 10 37
Critical 38 12 26

Total SWP Ag and M&I Article 
21 SOD Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I SOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

Total SWP Ag and M&I Article 
21 NOD Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I NOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 
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Table C-20-3-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 5

No Action 

Alternative

Alternative 5 

minus No Action 

Alternative

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 932 931 1
Dry 946 946 0
Critical 717 710 6
Long Term 21 22 0
Dry 16 16 0
Critical 9 9 0

San Joaquin River Hydrologic Region

Long Term 3 3 0
Dry 3 3 0
Critical 1 1 0

San Francisco Bay Hydrologic Region

Long Term 178 181 -3
Dry 136 137 -1
Critical 74 76 -2
Long Term 15 15 0
Dry 15 14 1
Critical 12 13 0

Central Coast Hydrologic Region

Long Term 42 42 -1
Dry 31 31 0
Critical 17 17 -1

Tulare Lake Hydrologic Region

Long Term 80 81 -1
Dry 60 60 0
Critical 32 33 -1
Long Term 588 599 -12
Dry 440 447 -6
Critical 233 246 -13
Long Term 24 26 -2
Dry 6 5 1
Critical 0 10 -9

South Lahontan Hydrologic Region

Long Term 263 266 -3
Dry 203 204 -1
Critical 109 115 -6
Long Term 0 0 0
Dry 0 0 0
Critical 0 1 -1

South Coast Hydrologic Region

Long Term 1,268 1,276 -8
Dry 1,002 1,008 -6
Critical 545 563 -18
Long Term 17 18 -1
Dry 4 4 0
Critical 0 4 -4
Long Term 7 8 0
Dry 6 6 0
Critical 3 3 0
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0

Total For All Regions

Long Term 3,382 3,409 -27
Dry 2,842 2,858 -16
Critical 1,739 1,773 -35
Long Term 56 60 -3
Dry 25 24 2
Critical 13 27 -14

Total Article 21 Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

Total Supplies (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery  (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery  (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP FRSA Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 
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Table C-20-3-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 5

No Action 

Alternative

Alternative 5 

minus No Action 

Alternative

Water Supply Reliability

North of Delta

Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 67 68 -1
Dry 51 51 0
Critical 42 43 -1
Long Term 13 13 0
Dry 14 14 1
Critical 13 13 1

Total SWP North of Delta

Long Term 67 68 -1
Dry 51 51 0
Critical 42 43 -1

Long Term 13 13 0

Dry 14 14 1

Critical 13 13 1
South of Delta

Long Term 598 610 -12
Dry 449 455 -7
Critical 369 378 -9
Long Term 24 27 -2
Dry 6 5 1
Critical 4 7 -3
Long Term 1,784 1,800 -15
Dry 1,397 1,406 -9
Critical 1,157 1,173 -16
Long Term 19 20 -1
Dry 5 5 0
Critical 3 5 -2

Total SWP South of Delta

Long Term 2,383 2,410 -27
Dry 1,845 1,861 -15
Critical 1,526 1,551 -25
Long Term 43 47 -4
Dry 11 10 1
Critical 7 12 -5

Total SWP Ag and M&I Article 
21 SOD Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I SOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

Total SWP Ag and M&I Article 
21 NOD Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I NOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 
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Table C-20-4-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

No Action 

Alternative

Second Basis of 

Comparison

No Action 

Alternative minus 

Second Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 931 931 0
Dry 946 946 0
Critical 710 709 1
Long Term 22 27 -5
Dry 16 19 -3
Critical 9 12 -3

San Joaquin River Hydrologic Region

Long Term 3 4 -1
Dry 3 3 -1
Critical 1 2 0

San Francisco Bay Hydrologic Region

Long Term 181 220 -39
Dry 137 167 -30
Critical 76 103 -27
Long Term 15 22 -7
Dry 14 21 -6
Critical 13 12 1

Central Coast Hydrologic Region

Long Term 42 52 -10
Dry 31 39 -8
Critical 17 24 -7

Tulare Lake Hydrologic Region

Long Term 81 99 -18
Dry 60 75 -15
Critical 33 46 -14
Long Term 599 736 -137
Dry 447 557 -110
Critical 246 340 -94
Long Term 26 176 -150
Dry 5 141 -136
Critical 10 28 -18

South Lahontan Hydrologic Region

Long Term 266 325 -59
Dry 204 253 -50
Critical 115 156 -41
Long Term 0 4 -4
Dry 0 4 -4
Critical 1 2 -1

South Coast Hydrologic Region

Long Term 1,276 1,544 -268
Dry 1,008 1,240 -232
Critical 563 792 -229
Long Term 18 90 -72
Dry 4 75 -70
Critical 4 7 -3
Long Term 8 9 -2
Dry 6 7 -1
Critical 3 4 -1
Long Term 0 2 -2
Dry 0 1 -1
Critical 0 0 0

Total For All Regions

Long Term 3,409 3,947 -537
Dry 2,858 3,308 -450
Critical 1,773 2,189 -415
Long Term 60 294 -234
Dry 24 242 -218
Critical 27 49 -22

Total Article 21 Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

Total Supplies (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery  (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery  (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP FRSA Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 
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Table C-20-4-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

No Action 

Alternative

Second Basis of 

Comparison

No Action 

Alternative minus 

Second Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 68 83 -15
Dry 51 62 -11
Critical 43 53 -11
Long Term 13 12 1
Dry 14 13 1
Critical 13 12 1

Total SWP North of Delta

Long Term 68 83 -15
Dry 51 62 -11
Critical 43 53 -11

Long Term 13 12 1

Dry 14 13 1

Critical 13 12 1
South of Delta

Long Term 610 750 -139
Dry 455 567 -112
Critical 378 484 -106
Long Term 27 178 -152
Dry 5 143 -138
Critical 7 100 -93
Long Term 1,800 2,183 -383
Dry 1,406 1,732 -327
Critical 1,173 1,494 -321
Long Term 20 104 -84
Dry 5 86 -82
Critical 5 58 -53

Total SWP South of Delta

Long Term 2,410 2,933 -523
Dry 1,861 2,299 -439
Critical 1,551 1,978 -427
Long Term 47 282 -236
Dry 10 229 -219
Critical 12 158 -146

Total SWP Ag and M&I Article 
21 SOD Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I SOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

Total SWP Ag and M&I Article 
21 NOD Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I NOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 
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Table C-20-5-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 3

Second Basis of 

Comparison

Alternative 3 

minus Second 

Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 932 931 2
Dry 946 946 0
Critical 721 709 11
Long Term 25 27 -1
Dry 18 19 -1
Critical 9 12 -3

San Joaquin River Hydrologic Region

Long Term 4 4 0
Dry 3 3 0
Critical 1 2 0

San Francisco Bay Hydrologic Region

Long Term 211 220 -8
Dry 160 167 -7
Critical 77 103 -26
Long Term 17 22 -5
Dry 16 21 -5
Critical 12 12 0

Central Coast Hydrologic Region

Long Term 50 52 -2
Dry 37 39 -2
Critical 18 24 -6

Tulare Lake Hydrologic Region

Long Term 95 99 -4
Dry 71 75 -4
Critical 35 46 -12
Long Term 703 736 -33
Dry 523 557 -33
Critical 253 340 -86
Long Term 72 176 -104
Dry 36 141 -106
Critical 13 28 -15

South Lahontan Hydrologic Region

Long Term 312 325 -13
Dry 240 253 -14
Critical 118 156 -38
Long Term 2 4 -1
Dry 2 4 -2
Critical 1 2 -1

South Coast Hydrologic Region

Long Term 1,493 1,544 -51
Dry 1,182 1,240 -59
Critical 596 792 -196
Long Term 26 90 -64
Dry 6 75 -68
Critical 7 7 0
Long Term 9 9 0
Dry 7 7 0
Critical 3 4 -1
Long Term 1 2 -1
Dry 0 1 -1
Critical 0 0 0

Total For All Regions

Long Term 3,834 3,947 -113
Dry 3,187 3,308 -120
Critical 1,832 2,189 -357
Long Term 119 294 -175
Dry 60 242 -182
Critical 33 49 -16

Total Article 21 Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

Total Supplies (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery  (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery  (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP FRSA Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 
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Table C-20-5-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 3

Second Basis of 

Comparison

Alternative 3 

minus Second 

Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 80 83 -3
Dry 60 62 -3
Critical 48 53 -5
Long Term 12 12 1
Dry 13 13 0
Critical 12 12 0

Total SWP North of Delta

Long Term 80 83 -3
Dry 60 62 -3
Critical 48 53 -5

Long Term 12 12 1

Dry 13 13 0

Critical 12 12 0
South of Delta

Long Term 716 750 -34
Dry 533 567 -34
Critical 430 484 -54
Long Term 73 178 -105
Dry 36 143 -107
Critical 27 100 -72
Long Term 2,106 2,183 -77
Dry 1,649 1,732 -84
Critical 1,340 1,494 -154
Long Term 33 104 -71
Dry 11 86 -75
Critical 10 58 -48

Total SWP South of Delta

Long Term 2,822 2,933 -111
Dry 2,182 2,299 -118
Critical 1,770 1,978 -208
Long Term 106 282 -176
Dry 47 229 -182
Critical 38 158 -120

Total SWP Ag and M&I Article 
21 SOD Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I SOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

Total SWP Ag and M&I Article 
21 NOD Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I NOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 
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Table C-20-6-1. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 5

Second Basis of 

Comparison

Alternative 5 

minus Second 

Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 932 931 1
Dry 946 946 0
Critical 717 709 7
Long Term 21 27 -5
Dry 16 19 -3
Critical 9 12 -3

San Joaquin River Hydrologic Region

Long Term 3 4 -1
Dry 3 3 -1
Critical 1 2 0

San Francisco Bay Hydrologic Region

Long Term 178 220 -42
Dry 136 167 -31
Critical 74 103 -30
Long Term 15 22 -7
Dry 15 21 -6
Critical 12 12 1

Central Coast Hydrologic Region

Long Term 42 52 -10
Dry 31 39 -8
Critical 17 24 -8

Tulare Lake Hydrologic Region

Long Term 80 99 -20
Dry 60 75 -16
Critical 32 46 -15
Long Term 588 736 -148
Dry 440 557 -116
Critical 233 340 -107
Long Term 24 176 -152
Dry 6 141 -135
Critical 0 28 -27

South Lahontan Hydrologic Region

Long Term 263 325 -63
Dry 203 253 -51
Critical 109 156 -47
Long Term 0 4 -4
Dry 0 4 -4
Critical 0 2 -2

South Coast Hydrologic Region

Long Term 1,268 1,544 -276
Dry 1,002 1,240 -238
Critical 545 792 -247
Long Term 17 90 -73
Dry 4 75 -70
Critical 0 7 -7
Long Term 7 9 -2
Dry 6 7 -1
Critical 3 4 -1
Long Term 0 2 -2
Dry 0 1 -1
Critical 0 0 0

Total For All Regions

Long Term 3,382 3,947 -565
Dry 2,842 3,308 -465
Critical 1,739 2,189 -450
Long Term 56 294 -238
Dry 25 242 -217
Critical 13 49 -36

Total Article 21 Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

Total Supplies (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery  (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery  (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

SWP FRSA Contract Delivery (annual average) (TAF/year) 

SWP M&I Contract Delivery (annual average) (TAF/year) 
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Table C-20-6-2. CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, SWP

Alternative 5

Second Basis of 

Comparison

Alternative 5 

minus Second 

Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 67 83 -16
Dry 51 62 -11
Critical 42 53 -11
Long Term 13 12 2
Dry 14 13 1
Critical 13 12 2

Total SWP North of Delta

Long Term 67 83 -16
Dry 51 62 -11
Critical 42 53 -11

Long Term 13 12 2

Dry 14 13 1

Critical 13 12 2
South of Delta

Long Term 598 750 -151
Dry 449 567 -118
Critical 369 484 -115
Long Term 24 178 -154
Dry 6 143 -137
Critical 4 100 -96
Long Term 1,784 2,183 -399
Dry 1,397 1,732 -336
Critical 1,157 1,494 -337
Long Term 19 104 -85
Dry 5 86 -81
Critical 3 58 -55

Total SWP South of Delta

Long Term 2,383 2,933 -550
Dry 1,845 2,299 -454
Critical 1,526 1,978 -451
Long Term 43 282 -239
Dry 11 229 -218
Critical 7 158 -151

Total SWP Ag and M&I Article 
21 SOD Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text. 6) Annual deliveries are based on January to December average.

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I SOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Article 21 Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (includes transfers to 
SWP contractors) (annual average) (TAF/year) 

Total SWP Ag and M&I Article 
21 NOD Contract Delivery (annual average) (TAF/year) 

SWP Ag (w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP M&I Article 21 Contract Delivery (annual average) (TAF/year) 

Total SWP Ag and M&I NOD 
(w/o Article 21) Contract Delivery (annual average) (TAF/year) 

SWP Ag Contract Delivery (annual average) (TAF/year) 

SWP M&I (w/o Article 21) Contract Delivery (annual average) (TAF/year) 
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C.21. Trinity River Flow below Lewiston   1 
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Figure C-21-1. Trinity River below Lewiston Reservoir, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-21-2. Trinity River below Lewiston Reservoir, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-21-3. Trinity River below Lewiston Reservoir, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-21-4. Trinity River below Lewiston Reservoir, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-21-5. Trinity River below Lewiston Reservoir, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-21-6. Trinity River below Lewiston Reservoir, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 552 1,240 328 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 368 359 610 697 671 642 559 3,753 2,210 890 450 445

Wet (32%) 373 510 1,277 1,552 1,215 1,297 643 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 300 691 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 438 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 373 250 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 1,448 2,106 527 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 367 358 660 739 741 670 557 3,753 2,210 890 450 445

Wet (32%) 373 504 1,437 1,646 1,300 1,386 639 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 374 801 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 630 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 364 257 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 896 866 198 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

-1 -1 51 42 70 28 -1 0 0 0 0 0

Wet (32%) 0 -6 160 94 86 89 -4 0 0 0 0 0
Above Normal (16%) 0 0 0 74 110 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 192 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) -9 7 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-21-1. Trinity River below Lewiston Reservoir, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 552 1,240 328 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 368 359 610 697 671 642 559 3,753 2,210 890 450 445

Wet (32%) 373 510 1,277 1,552 1,215 1,297 643 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 300 691 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 438 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 373 250 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 1,439 2,157 328 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 493 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 473 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 368 355 671 737 750 667 551 3,753 2,210 890 450 445

Wet (32%) 373 474 1,469 1,645 1,329 1,376 618 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 367 801 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 630 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 373 300 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 887 916 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 -28 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 -20 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 -4 61 40 79 25 -8 0 0 0 0 0

Wet (32%) 0 -36 193 93 114 79 -26 0 0 0 0 0
Above Normal (16%) 0 0 0 67 110 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 192 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 0 50 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-21-2. Trinity River below Lewiston Reservoir, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 552 1,240 328 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 368 359 610 697 671 642 559 3,753 2,210 890 450 445

Wet (32%) 373 510 1,277 1,552 1,215 1,297 643 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 300 691 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 438 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 373 250 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 553 1,747 328 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 368 359 597 704 679 647 559 3,753 2,210 890 450 445

Wet (32%) 373 510 1,237 1,575 1,217 1,311 643 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 300 694 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 495 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 373 250 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 1 506 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 -13 7 9 5 0 0 0 0 0 0

Wet (32%) 0 0 -40 23 2 14 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 3 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 56 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-21-3. Trinity River below Lewiston Reservoir, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 1,448 2,106 527 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 367 358 660 739 741 670 557 3,753 2,210 890 450 445

Wet (32%) 373 504 1,437 1,646 1,300 1,386 639 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 374 801 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 630 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 364 257 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 552 1,240 328 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 368 359 610 697 671 642 559 3,753 2,210 890 450 445

Wet (32%) 373 510 1,277 1,552 1,215 1,297 643 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 300 691 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 438 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 373 250 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 -896 -866 -198 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 1 1 -51 -42 -70 -28 1 0 0 0 0 0

Wet (32%) 0 6 -160 -94 -86 -89 4 0 0 0 0 0
Above Normal (16%) 0 0 0 -74 -110 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 -192 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 9 -7 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-21-4. Trinity River below Lewiston Reservoir, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 1,448 2,106 527 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 367 358 660 739 741 670 557 3,753 2,210 890 450 445

Wet (32%) 373 504 1,437 1,646 1,300 1,386 639 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 374 801 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 630 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 364 257 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 1,439 2,157 328 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 493 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 473 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 368 355 671 737 750 667 551 3,753 2,210 890 450 445

Wet (32%) 373 474 1,469 1,645 1,329 1,376 618 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 367 801 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 630 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 373 300 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 -9 51 -198 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 -28 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 -20 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 1 -3 10 -2 9 -3 -7 0 0 0 0 0

Wet (32%) 0 -30 32 -2 29 -10 -22 0 0 0 0 0
Above Normal (16%) 0 0 0 -7 0 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 9 43 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-21-5. Trinity River below Lewiston Reservoir, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 1,448 2,106 527 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 367 358 660 739 741 670 557 3,753 2,210 890 450 445

Wet (32%) 373 504 1,437 1,646 1,300 1,386 639 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 374 801 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 630 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 364 257 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 553 1,747 328 600 4,709 4,626 1,102 450 450
20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450
30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450
40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450
50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450
70% 373 300 300 300 300 300 460 2,924 783 450 450 450
80% 373 300 300 300 300 300 460 2,924 783 450 450 450
90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 368 359 597 704 679 647 559 3,753 2,210 890 450 445

Wet (32%) 373 510 1,237 1,575 1,217 1,311 643 4,556 3,413 1,136 450 450
Above Normal (16%) 373 300 300 300 694 462 457 4,597 2,948 1,102 450 450
Below Normal (13%) 373 300 300 300 495 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450
Critical (15%) 373 250 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 -895 -359 -198 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 1 1 -63 -34 -62 -24 1 0 0 0 0 0

Wet (32%) 0 6 -200 -71 -84 -75 4 0 0 0 0 0
Above Normal (16%) 0 0 0 -74 -107 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 -135 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 9 -7 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-21-6. Trinity River below Lewiston Reservoir, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.22. Clear Creek Flow below Whiskeytown   1 
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Figure C-22-1. Clear Creek below Whiskeytown, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-22-2. Clear Creek below Whiskeytown, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-22-3. Clear Creek below Whiskeytown, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-22-4. Clear Creek below Whiskeytown, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-22-5. Clear Creek below Whiskeytown, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-22-6. Clear Creek below Whiskeytown, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 277 200 85 85 150
20% 200 200 200 200 200 200 200 277 200 85 85 150
30% 200 200 200 200 200 200 200 277 200 85 85 150
40% 200 200 200 200 200 200 200 277 200 85 85 150
50% 200 200 200 200 200 200 200 277 200 85 85 150
60% 200 200 200 200 200 200 200 277 200 85 85 150
70% 200 200 200 200 200 200 200 277 200 85 85 150
80% 200 200 200 200 200 200 200 277 150 85 85 150
90% 150 150 150 150 150 150 150 237 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 265 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 277 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 277 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 274 191 85 85 150

Dry (24%) 175 184 188 190 190 190 190 267 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 214 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 200 200 85 85 150
20% 200 200 200 200 200 200 200 200 200 85 85 150
30% 200 200 200 200 200 200 200 200 200 85 85 150
40% 200 200 200 200 200 200 200 200 200 85 85 150
50% 200 200 200 200 200 200 200 200 200 85 85 150
60% 200 200 200 200 200 200 200 200 200 85 85 150
70% 200 200 200 200 200 200 200 200 200 85 85 150
80% 200 200 200 200 200 200 200 200 150 85 85 150
90% 150 150 150 150 150 150 150 150 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 192 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 200 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 200 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 195 191 85 85 150

Dry (24%) 178 184 188 190 190 190 190 190 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 167 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 -77 0 0 0 0
20% 0 0 0 0 0 0 0 -77 0 0 0 0
30% 0 0 0 0 0 0 0 -77 0 0 0 0
40% 0 0 0 0 0 0 0 -77 0 0 0 0
50% 0 0 0 0 0 0 0 -77 0 0 0 0
60% 0 0 0 0 0 0 0 -77 0 0 0 0
70% 0 0 0 0 0 0 0 -77 0 0 0 0
80% 0 0 0 0 0 0 0 -77 0 0 0 0
90% 0 0 0 0 0 0 0 -87 0 0 0 0

Full Simulation Period
b 1 0 0 0 0 0 0 -73 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 -77 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 -77 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 -78 0 0 0 0

Dry (24%) 3 0 0 0 0 0 0 -77 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 -47 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-22-1. Clear Creek below Whiskeytown, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

5A-464



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 277 200 85 85 150
20% 200 200 200 200 200 200 200 277 200 85 85 150
30% 200 200 200 200 200 200 200 277 200 85 85 150
40% 200 200 200 200 200 200 200 277 200 85 85 150
50% 200 200 200 200 200 200 200 277 200 85 85 150
60% 200 200 200 200 200 200 200 277 200 85 85 150
70% 200 200 200 200 200 200 200 277 200 85 85 150
80% 200 200 200 200 200 200 200 277 150 85 85 150
90% 150 150 150 150 150 150 150 237 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 265 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 277 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 277 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 274 191 85 85 150

Dry (24%) 175 184 188 190 190 190 190 267 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 214 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 200 200 85 85 150
20% 200 200 200 200 200 200 200 200 200 85 85 150
30% 200 200 200 200 200 200 200 200 200 85 85 150
40% 200 200 200 200 200 200 200 200 200 85 85 150
50% 200 200 200 200 200 200 200 200 200 85 85 150
60% 200 200 200 200 200 200 200 200 200 85 85 150
70% 200 200 200 200 200 200 200 200 200 85 85 150
80% 200 200 200 200 200 200 200 200 150 85 85 150
90% 150 150 150 150 150 150 150 150 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 192 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 200 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 200 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 195 191 85 85 150

Dry (24%) 178 184 188 190 190 190 190 190 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 167 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 -77 0 0 0 0
20% 0 0 0 0 0 0 0 -77 0 0 0 0
30% 0 0 0 0 0 0 0 -77 0 0 0 0
40% 0 0 0 0 0 0 0 -77 0 0 0 0
50% 0 0 0 0 0 0 0 -77 0 0 0 0
60% 0 0 0 0 0 0 0 -77 0 0 0 0
70% 0 0 0 0 0 0 0 -77 0 0 0 0
80% 0 0 0 0 0 0 0 -77 0 0 0 0
90% 0 0 0 0 0 0 0 -87 0 0 0 0

Full Simulation Period
b 1 0 0 0 0 0 0 -73 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 -77 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 -77 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 -78 0 0 0 0

Dry (24%) 3 0 0 0 0 0 0 -77 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 -47 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-22-2. Clear Creek below Whiskeytown, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 277 200 85 85 150
20% 200 200 200 200 200 200 200 277 200 85 85 150
30% 200 200 200 200 200 200 200 277 200 85 85 150
40% 200 200 200 200 200 200 200 277 200 85 85 150
50% 200 200 200 200 200 200 200 277 200 85 85 150
60% 200 200 200 200 200 200 200 277 200 85 85 150
70% 200 200 200 200 200 200 200 277 200 85 85 150
80% 200 200 200 200 200 200 200 277 150 85 85 150
90% 150 150 150 150 150 150 150 237 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 265 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 277 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 277 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 274 191 85 85 150

Dry (24%) 175 184 188 190 190 190 190 267 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 214 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 277 200 85 85 150
20% 200 200 200 200 200 200 200 277 200 85 85 150
30% 200 200 200 200 200 200 200 277 200 85 85 150
40% 200 200 200 200 200 200 200 277 200 85 85 150
50% 200 200 200 200 200 200 200 277 200 85 85 150
60% 200 200 200 200 200 200 200 277 200 85 85 150
70% 200 200 200 200 200 200 200 277 200 85 85 150
80% 200 200 200 200 200 200 200 277 150 85 85 150
90% 150 150 150 150 150 150 150 237 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 265 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 277 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 277 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 274 191 85 85 150

Dry (24%) 177 184 188 190 190 190 190 267 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 214 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 1 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 2 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-22-3. Clear Creek below Whiskeytown, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 200 200 85 85 150
20% 200 200 200 200 200 200 200 200 200 85 85 150
30% 200 200 200 200 200 200 200 200 200 85 85 150
40% 200 200 200 200 200 200 200 200 200 85 85 150
50% 200 200 200 200 200 200 200 200 200 85 85 150
60% 200 200 200 200 200 200 200 200 200 85 85 150
70% 200 200 200 200 200 200 200 200 200 85 85 150
80% 200 200 200 200 200 200 200 200 150 85 85 150
90% 150 150 150 150 150 150 150 150 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 192 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 200 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 200 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 195 191 85 85 150

Dry (24%) 178 184 188 190 190 190 190 190 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 167 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 277 200 85 85 150
20% 200 200 200 200 200 200 200 277 200 85 85 150
30% 200 200 200 200 200 200 200 277 200 85 85 150
40% 200 200 200 200 200 200 200 277 200 85 85 150
50% 200 200 200 200 200 200 200 277 200 85 85 150
60% 200 200 200 200 200 200 200 277 200 85 85 150
70% 200 200 200 200 200 200 200 277 200 85 85 150
80% 200 200 200 200 200 200 200 277 150 85 85 150
90% 150 150 150 150 150 150 150 237 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 265 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 277 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 277 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 274 191 85 85 150

Dry (24%) 175 184 188 190 190 190 190 267 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 214 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 77 0 0 0 0
20% 0 0 0 0 0 0 0 77 0 0 0 0
30% 0 0 0 0 0 0 0 77 0 0 0 0
40% 0 0 0 0 0 0 0 77 0 0 0 0
50% 0 0 0 0 0 0 0 77 0 0 0 0
60% 0 0 0 0 0 0 0 77 0 0 0 0
70% 0 0 0 0 0 0 0 77 0 0 0 0
80% 0 0 0 0 0 0 0 77 0 0 0 0
90% 0 0 0 0 0 0 0 87 0 0 0 0

Full Simulation Period
b

-1 0 0 0 0 0 0 73 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 77 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 77 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 78 0 0 0 0

Dry (24%) -3 0 0 0 0 0 0 77 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 47 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-22-4. Clear Creek below Whiskeytown, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

5A-467



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 200 200 85 85 150
20% 200 200 200 200 200 200 200 200 200 85 85 150
30% 200 200 200 200 200 200 200 200 200 85 85 150
40% 200 200 200 200 200 200 200 200 200 85 85 150
50% 200 200 200 200 200 200 200 200 200 85 85 150
60% 200 200 200 200 200 200 200 200 200 85 85 150
70% 200 200 200 200 200 200 200 200 200 85 85 150
80% 200 200 200 200 200 200 200 200 150 85 85 150
90% 150 150 150 150 150 150 150 150 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 192 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 200 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 200 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 195 191 85 85 150

Dry (24%) 178 184 188 190 190 190 190 190 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 167 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 200 200 85 85 150
20% 200 200 200 200 200 200 200 200 200 85 85 150
30% 200 200 200 200 200 200 200 200 200 85 85 150
40% 200 200 200 200 200 200 200 200 200 85 85 150
50% 200 200 200 200 200 200 200 200 200 85 85 150
60% 200 200 200 200 200 200 200 200 200 85 85 150
70% 200 200 200 200 200 200 200 200 200 85 85 150
80% 200 200 200 200 200 200 200 200 150 85 85 150
90% 150 150 150 150 150 150 150 150 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 192 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 200 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 200 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 195 191 85 85 150

Dry (24%) 178 184 188 190 190 190 190 190 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 167 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-22-5. Clear Creek below Whiskeytown, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

5A-468



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 200 200 85 85 150
20% 200 200 200 200 200 200 200 200 200 85 85 150
30% 200 200 200 200 200 200 200 200 200 85 85 150
40% 200 200 200 200 200 200 200 200 200 85 85 150
50% 200 200 200 200 200 200 200 200 200 85 85 150
60% 200 200 200 200 200 200 200 200 200 85 85 150
70% 200 200 200 200 200 200 200 200 200 85 85 150
80% 200 200 200 200 200 200 200 200 150 85 85 150
90% 150 150 150 150 150 150 150 150 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 192 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 200 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 200 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 195 191 85 85 150

Dry (24%) 178 184 188 190 190 190 190 190 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 167 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 277 200 85 85 150
20% 200 200 200 200 200 200 200 277 200 85 85 150
30% 200 200 200 200 200 200 200 277 200 85 85 150
40% 200 200 200 200 200 200 200 277 200 85 85 150
50% 200 200 200 200 200 200 200 277 200 85 85 150
60% 200 200 200 200 200 200 200 277 200 85 85 150
70% 200 200 200 200 200 200 200 277 200 85 85 150
80% 200 200 200 200 200 200 200 277 150 85 85 150
90% 150 150 150 150 150 150 150 237 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 265 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 277 200 85 85 150
Above Normal (16%) 181 182 188 192 196 196 196 277 200 85 85 150
Below Normal (13%) 195 195 195 195 195 195 195 274 191 85 85 150

Dry (24%) 177 184 188 190 190 190 190 267 183 85 85 150
Critical (15%) 163 167 167 167 167 167 167 214 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 77 0 0 0 0
20% 0 0 0 0 0 0 0 77 0 0 0 0
30% 0 0 0 0 0 0 0 77 0 0 0 0
40% 0 0 0 0 0 0 0 77 0 0 0 0
50% 0 0 0 0 0 0 0 77 0 0 0 0
60% 0 0 0 0 0 0 0 77 0 0 0 0
70% 0 0 0 0 0 0 0 77 0 0 0 0
80% 0 0 0 0 0 0 0 77 0 0 0 0
90% 0 0 0 0 0 0 0 87 0 0 0 0

Full Simulation Period
b

0 0 0 0 0 0 0 73 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 77 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 77 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 78 0 0 0 0

Dry (24%) -1 0 0 0 0 0 0 77 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 47 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-22-6. Clear Creek below Whiskeytown, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.23. Sacramento River Flow downstream of Keswick Reservoir  1 
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Figure C-23-1. Sacramento River d/s of Keswick Reservoir, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-23-2. Sacramento River d/s of Keswick Reservoir, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-23-3. Sacramento River d/s of Keswick Reservoir, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-23-4. Sacramento River d/s of Keswick Reservoir, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-23-5. Sacramento River d/s of Keswick Reservoir, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-23-6. Sacramento River d/s of Keswick Reservoir, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,539 11,351 16,050 19,967 30,773 18,389 10,234 9,624 13,028 15,000 11,592 14,752
20% 7,985 10,020 9,276 12,176 21,412 12,120 7,602 8,744 11,826 15,000 10,909 12,155
30% 7,297 8,317 5,359 7,873 10,878 7,676 6,731 8,256 11,248 15,000 10,724 10,381
40% 6,760 7,008 4,368 4,500 5,039 4,500 5,853 7,615 10,563 14,570 10,286 8,919
50% 5,983 5,888 4,000 4,126 4,500 4,214 5,356 7,192 10,254 13,991 9,978 6,151
60% 5,404 4,822 3,976 3,640 3,565 3,513 5,000 6,503 9,958 13,279 9,568 5,274
70% 5,001 4,379 3,524 3,251 3,250 3,250 4,500 6,168 9,430 12,770 9,152 4,693
80% 4,618 4,000 3,253 3,250 3,250 3,250 4,500 5,666 8,828 11,848 8,861 4,391
90% 4,292 3,502 3,250 3,250 3,250 3,250 3,702 5,145 8,406 10,797 8,089 4,145

Full Simulation Period
b 6,232 6,954 7,064 8,758 11,392 8,318 6,589 7,361 10,520 13,413 9,951 8,038

Wet (32%) 6,837 8,356 11,995 17,343 20,568 15,965 8,669 8,200 10,089 13,385 10,377 12,981
Above Normal (16%) 6,122 7,147 7,783 7,948 16,181 7,984 6,239 7,340 11,102 14,701 10,545 8,958
Below Normal (13%) 6,600 6,895 4,067 3,778 6,800 4,216 5,660 7,283 11,096 14,296 10,988 5,333

Dry (24%) 5,981 6,359 3,899 4,070 3,569 3,827 4,807 6,887 10,885 13,146 9,085 4,673
Critical (15%) 5,119 4,757 3,621 3,410 3,571 3,360 6,285 6,428 9,683 11,714 8,877 4,418

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,508 7,576 19,509 20,146 30,874 18,571 10,177 10,192 14,534 15,000 12,723 8,971
20% 7,890 6,794 11,462 15,160 21,412 12,718 8,220 9,232 13,041 15,000 11,885 6,409
30% 7,356 5,587 6,088 8,978 13,139 8,359 6,971 8,471 12,242 15,000 11,209 6,029
40% 6,136 5,210 4,329 4,737 5,375 4,500 6,320 7,928 11,433 14,639 10,726 5,666
50% 5,715 4,858 4,000 4,333 4,500 4,500 5,731 7,458 11,014 14,084 10,347 5,475
60% 5,257 4,364 3,949 3,798 3,735 3,668 5,202 7,098 10,374 13,509 9,891 5,246
70% 4,871 4,181 3,674 3,251 3,250 3,250 4,500 6,497 9,974 13,051 9,282 4,637
80% 4,389 4,000 3,275 3,250 3,250 3,250 4,500 6,095 9,209 11,861 8,985 4,312
90% 4,000 3,501 3,250 3,250 3,250 3,250 3,713 5,503 8,402 10,691 8,150 4,147

Full Simulation Period
b 6,028 5,615 7,660 9,366 11,718 8,569 6,754 7,708 11,203 13,462 10,417 5,836

Wet (32%) 6,391 6,705 14,039 18,191 20,773 16,037 8,687 8,398 10,243 13,254 11,143 7,306
Above Normal (16%) 5,940 5,801 7,417 9,024 17,709 8,800 6,317 7,789 12,028 14,804 11,351 6,065
Below Normal (13%) 6,491 5,680 4,134 4,805 7,156 5,076 6,127 8,129 12,334 14,533 11,988 5,429

Dry (24%) 6,092 4,768 3,855 4,123 3,591 3,716 5,107 7,240 11,737 13,465 8,939 4,794
Critical (15%) 4,806 4,404 3,675 3,533 3,335 3,431 6,355 6,519 10,465 11,474 8,854 4,513

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -31 -3,775 3,459 179 101 182 -58 568 1,506 0 1,131 -5,781

20% -95 -3,227 2,186 2,985 0 598 618 487 1,215 0 976 -5,746

30% 59 -2,731 728 1,105 2,261 682 240 215 994 0 485 -4,352

40% -624 -1,798 -39 237 336 0 467 313 870 69 440 -3,252

50% -268 -1,029 0 207 0 286 375 266 760 93 369 -676

60% -147 -458 -27 158 170 155 202 595 416 230 323 -27

70% -130 -198 150 0 0 0 0 328 545 281 129 -57

80% -229 0 23 0 0 0 0 428 381 14 124 -79

90% -292 0 0 0 0 0 11 358 -4 -106 62 2

Full Simulation Period
b

-204 -1,340 596 608 326 251 164 347 684 50 466 -2,202

Wet (32%) -446 -1,651 2,044 848 205 73 17 198 154 -131 766 -5,675

Above Normal (16%) -182 -1,346 -366 1,076 1,528 816 78 449 926 103 806 -2,893

Below Normal (13%) -109 -1,215 67 1,027 356 860 467 846 1,238 238 1,000 96
Dry (24%) 111 -1,591 -44 53 22 -111 300 353 852 319 -146 121

Critical (15%) -314 -353 54 123 -236 71 70 91 782 -239 -23 96

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-23-1. Sacramento River d/s of Keswick Reservoir, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,539 11,351 16,050 19,967 30,773 18,389 10,234 9,624 13,028 15,000 11,592 14,752
20% 7,985 10,020 9,276 12,176 21,412 12,120 7,602 8,744 11,826 15,000 10,909 12,155
30% 7,297 8,317 5,359 7,873 10,878 7,676 6,731 8,256 11,248 15,000 10,724 10,381
40% 6,760 7,008 4,368 4,500 5,039 4,500 5,853 7,615 10,563 14,570 10,286 8,919
50% 5,983 5,888 4,000 4,126 4,500 4,214 5,356 7,192 10,254 13,991 9,978 6,151
60% 5,404 4,822 3,976 3,640 3,565 3,513 5,000 6,503 9,958 13,279 9,568 5,274
70% 5,001 4,379 3,524 3,251 3,250 3,250 4,500 6,168 9,430 12,770 9,152 4,693
80% 4,618 4,000 3,253 3,250 3,250 3,250 4,500 5,666 8,828 11,848 8,861 4,391
90% 4,292 3,502 3,250 3,250 3,250 3,250 3,702 5,145 8,406 10,797 8,089 4,145

Full Simulation Period
b 6,232 6,954 7,064 8,758 11,392 8,318 6,589 7,361 10,520 13,413 9,951 8,038

Wet (32%) 6,837 8,356 11,995 17,343 20,568 15,965 8,669 8,200 10,089 13,385 10,377 12,981
Above Normal (16%) 6,122 7,147 7,783 7,948 16,181 7,984 6,239 7,340 11,102 14,701 10,545 8,958
Below Normal (13%) 6,600 6,895 4,067 3,778 6,800 4,216 5,660 7,283 11,096 14,296 10,988 5,333

Dry (24%) 5,981 6,359 3,899 4,070 3,569 3,827 4,807 6,887 10,885 13,146 9,085 4,673
Critical (15%) 5,119 4,757 3,621 3,410 3,571 3,360 6,285 6,428 9,683 11,714 8,877 4,418

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,508 7,587 19,593 21,351 32,017 18,576 10,175 10,159 14,138 15,000 11,998 8,758
20% 8,095 6,362 11,532 15,117 21,412 12,718 8,146 9,311 13,148 15,000 11,420 7,492
30% 7,291 5,638 5,887 8,978 12,526 8,359 6,954 8,617 12,022 15,000 11,107 6,335
40% 6,536 5,073 4,450 4,500 6,142 4,500 6,056 7,930 11,316 14,717 10,669 5,916
50% 5,729 4,755 4,077 4,184 4,500 4,500 5,368 7,437 10,905 14,368 10,087 5,590
60% 5,223 4,361 3,976 3,706 3,565 3,547 5,053 7,055 10,464 13,336 9,838 5,137
70% 4,867 4,160 3,655 3,250 3,250 3,250 4,500 6,478 10,022 12,638 9,556 4,817
80% 4,503 4,000 3,294 3,250 3,250 3,250 4,500 6,060 9,302 11,876 8,943 4,361
90% 4,114 3,501 3,250 3,250 3,250 3,250 3,717 5,503 8,397 10,803 8,489 4,186

Full Simulation Period
b 6,130 5,556 7,692 9,315 11,713 8,592 6,689 7,706 11,131 13,440 10,268 6,083

Wet (32%) 6,352 6,595 14,028 18,268 20,814 16,038 8,692 8,405 10,360 13,341 10,845 7,512
Above Normal (16%) 6,088 5,850 7,442 8,771 17,594 8,923 6,263 7,839 11,793 14,732 10,881 6,029
Below Normal (13%) 6,415 5,424 4,116 4,781 7,144 5,061 6,045 8,088 12,075 14,472 11,247 6,827

Dry (24%) 6,362 4,793 3,982 4,073 3,468 3,755 4,970 7,223 11,682 13,500 9,299 4,770
Critical (15%) 5,047 4,375 3,694 3,396 3,555 3,398 6,266 6,501 10,302 11,206 9,074 4,555

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -31 -3,764 3,543 1,383 1,245 187 -59 535 1,110 0 406 -5,995

20% 110 -3,659 2,256 2,941 0 598 544 567 1,322 0 510 -4,663

30% -6 -2,680 528 1,105 1,648 682 223 361 774 0 383 -4,047

40% -224 -1,935 82 0 1,102 0 203 315 754 147 383 -3,002

50% -254 -1,133 77 57 0 286 13 246 651 377 109 -561

60% -181 -461 0 66 0 34 52 552 506 57 270 -137

70% -134 -219 131 -1 0 0 0 310 592 -132 404 123
80% -116 0 42 0 0 0 0 393 474 29 81 -29

90% -178 0 0 0 0 0 15 357 -9 6 401 42

Full Simulation Period
b

-102 -1,399 628 557 321 273 100 345 612 27 318 -1,954

Wet (32%) -485 -1,760 2,033 925 246 73 23 205 270 -44 468 -5,469

Above Normal (16%) -34 -1,296 -341 823 1,413 939 24 499 692 32 336 -2,929

Below Normal (13%) -186 -1,472 49 1,002 344 845 385 805 979 176 258 1,493
Dry (24%) 381 -1,566 84 3 -101 -72 163 337 797 355 215 97

Critical (15%) -73 -382 73 -14 -16 38 -19 73 618 -508 197 137

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-23-2. Sacramento River d/s of Keswick Reservoir, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,539 11,351 16,050 19,967 30,773 18,389 10,234 9,624 13,028 15,000 11,592 14,752
20% 7,985 10,020 9,276 12,176 21,412 12,120 7,602 8,744 11,826 15,000 10,909 12,155
30% 7,297 8,317 5,359 7,873 10,878 7,676 6,731 8,256 11,248 15,000 10,724 10,381
40% 6,760 7,008 4,368 4,500 5,039 4,500 5,853 7,615 10,563 14,570 10,286 8,919
50% 5,983 5,888 4,000 4,126 4,500 4,214 5,356 7,192 10,254 13,991 9,978 6,151
60% 5,404 4,822 3,976 3,640 3,565 3,513 5,000 6,503 9,958 13,279 9,568 5,274
70% 5,001 4,379 3,524 3,251 3,250 3,250 4,500 6,168 9,430 12,770 9,152 4,693
80% 4,618 4,000 3,253 3,250 3,250 3,250 4,500 5,666 8,828 11,848 8,861 4,391
90% 4,292 3,502 3,250 3,250 3,250 3,250 3,702 5,145 8,406 10,797 8,089 4,145

Full Simulation Period
b 6,232 6,954 7,064 8,758 11,392 8,318 6,589 7,361 10,520 13,413 9,951 8,038

Wet (32%) 6,837 8,356 11,995 17,343 20,568 15,965 8,669 8,200 10,089 13,385 10,377 12,981
Above Normal (16%) 6,122 7,147 7,783 7,948 16,181 7,984 6,239 7,340 11,102 14,701 10,545 8,958
Below Normal (13%) 6,600 6,895 4,067 3,778 6,800 4,216 5,660 7,283 11,096 14,296 10,988 5,333

Dry (24%) 5,981 6,359 3,899 4,070 3,569 3,827 4,807 6,887 10,885 13,146 9,085 4,673
Critical (15%) 5,119 4,757 3,621 3,410 3,571 3,360 6,285 6,428 9,683 11,714 8,877 4,418

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,668 11,324 15,764 19,967 30,605 18,389 10,163 9,387 12,940 15,000 11,641 14,750
20% 7,868 10,000 9,191 12,163 21,412 12,271 7,595 8,527 11,910 15,000 11,065 11,992
30% 7,258 8,490 5,272 7,912 10,813 7,676 6,656 7,950 11,187 15,000 10,814 10,346
40% 6,651 7,099 4,275 4,500 5,039 4,500 5,875 7,559 10,628 14,598 10,451 8,736
50% 5,959 5,836 4,000 4,126 4,500 4,214 5,314 7,068 10,168 14,173 10,062 5,933
60% 5,518 4,834 3,975 3,671 3,565 3,547 5,003 6,436 9,875 13,393 9,635 5,357
70% 5,048 4,341 3,522 3,250 3,250 3,250 4,500 6,075 9,405 12,954 9,326 4,944
80% 4,818 4,000 3,253 3,250 3,250 3,250 4,500 5,822 8,795 11,851 8,818 4,505
90% 4,427 3,483 3,250 3,250 3,250 3,250 3,702 5,146 8,384 10,611 8,326 4,231

Full Simulation Period
b 6,247 6,952 7,033 8,765 11,399 8,336 6,545 7,214 10,464 13,490 10,050 8,082

Wet (32%) 6,770 8,471 11,936 17,340 20,582 15,979 8,670 8,203 10,080 13,420 10,387 12,950
Above Normal (16%) 6,222 7,015 7,819 7,984 16,119 8,008 6,238 7,262 11,075 14,723 10,501 8,858
Below Normal (13%) 6,583 6,886 4,038 3,814 6,882 4,245 5,705 7,231 11,063 14,293 10,767 5,512

Dry (24%) 5,947 6,300 3,874 4,070 3,576 3,848 4,737 6,509 10,882 13,247 9,397 4,768
Critical (15%) 5,330 4,741 3,569 3,396 3,569 3,363 6,060 6,177 9,388 11,977 9,259 4,574

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 128 -26 -286 0 -167 0 -71 -237 -88 0 49 -2

20% -117 -20 -85 -13 0 151 -7 -217 84 0 156 -163

30% -39 172 -87 39 -65 0 -75 -306 -61 0 90 -36

40% -108 91 -93 0 0 0 22 -56 65 28 165 -183

50% -24 -51 0 0 0 0 -42 -124 -86 181 84 -218

60% 114 12 0 30 0 34 3 -67 -83 114 67 84
70% 47 -38 -2 -1 0 0 0 -93 -24 184 173 251
80% 200 0 0 0 0 0 0 156 -33 3 -44 114
90% 136 -19 0 0 0 0 0 0 -22 -187 237 87

Full Simulation Period
b 15 -2 -31 8 7 18 -44 -147 -56 78 99 44

Wet (32%) -67 115 -59 -3 14 15 0 3 -10 36 10 -31

Above Normal (16%) 100 -132 36 36 -62 24 -1 -78 -27 23 -43 -100

Below Normal (13%) -18 -10 -29 36 82 29 46 -52 -33 -3 -221 179
Dry (24%) -33 -59 -25 0 7 21 -70 -378 -3 101 312 94

Critical (15%) 210 -16 -52 -14 -2 3 -225 -251 -295 263 381 157

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-23-3. Sacramento River d/s of Keswick Reservoir, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,508 7,576 19,509 20,146 30,874 18,571 10,177 10,192 14,534 15,000 12,723 8,971
20% 7,890 6,794 11,462 15,160 21,412 12,718 8,220 9,232 13,041 15,000 11,885 6,409
30% 7,356 5,587 6,088 8,978 13,139 8,359 6,971 8,471 12,242 15,000 11,209 6,029
40% 6,136 5,210 4,329 4,737 5,375 4,500 6,320 7,928 11,433 14,639 10,726 5,666
50% 5,715 4,858 4,000 4,333 4,500 4,500 5,731 7,458 11,014 14,084 10,347 5,475
60% 5,257 4,364 3,949 3,798 3,735 3,668 5,202 7,098 10,374 13,509 9,891 5,246
70% 4,871 4,181 3,674 3,251 3,250 3,250 4,500 6,497 9,974 13,051 9,282 4,637
80% 4,389 4,000 3,275 3,250 3,250 3,250 4,500 6,095 9,209 11,861 8,985 4,312
90% 4,000 3,501 3,250 3,250 3,250 3,250 3,713 5,503 8,402 10,691 8,150 4,147

Full Simulation Period
b 6,028 5,615 7,660 9,366 11,718 8,569 6,754 7,708 11,203 13,462 10,417 5,836

Wet (32%) 6,391 6,705 14,039 18,191 20,773 16,037 8,687 8,398 10,243 13,254 11,143 7,306
Above Normal (16%) 5,940 5,801 7,417 9,024 17,709 8,800 6,317 7,789 12,028 14,804 11,351 6,065
Below Normal (13%) 6,491 5,680 4,134 4,805 7,156 5,076 6,127 8,129 12,334 14,533 11,988 5,429

Dry (24%) 6,092 4,768 3,855 4,123 3,591 3,716 5,107 7,240 11,737 13,465 8,939 4,794
Critical (15%) 4,806 4,404 3,675 3,533 3,335 3,431 6,355 6,519 10,465 11,474 8,854 4,513

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,539 11,351 16,050 19,967 30,773 18,389 10,234 9,624 13,028 15,000 11,592 14,752
20% 7,985 10,020 9,276 12,176 21,412 12,120 7,602 8,744 11,826 15,000 10,909 12,155
30% 7,297 8,317 5,359 7,873 10,878 7,676 6,731 8,256 11,248 15,000 10,724 10,381
40% 6,760 7,008 4,368 4,500 5,039 4,500 5,853 7,615 10,563 14,570 10,286 8,919
50% 5,983 5,888 4,000 4,126 4,500 4,214 5,356 7,192 10,254 13,991 9,978 6,151
60% 5,404 4,822 3,976 3,640 3,565 3,513 5,000 6,503 9,958 13,279 9,568 5,274
70% 5,001 4,379 3,524 3,251 3,250 3,250 4,500 6,168 9,430 12,770 9,152 4,693
80% 4,618 4,000 3,253 3,250 3,250 3,250 4,500 5,666 8,828 11,848 8,861 4,391
90% 4,292 3,502 3,250 3,250 3,250 3,250 3,702 5,145 8,406 10,797 8,089 4,145

Full Simulation Period
b 6,232 6,954 7,064 8,758 11,392 8,318 6,589 7,361 10,520 13,413 9,951 8,038

Wet (32%) 6,837 8,356 11,995 17,343 20,568 15,965 8,669 8,200 10,089 13,385 10,377 12,981
Above Normal (16%) 6,122 7,147 7,783 7,948 16,181 7,984 6,239 7,340 11,102 14,701 10,545 8,958
Below Normal (13%) 6,600 6,895 4,067 3,778 6,800 4,216 5,660 7,283 11,096 14,296 10,988 5,333

Dry (24%) 5,981 6,359 3,899 4,070 3,569 3,827 4,807 6,887 10,885 13,146 9,085 4,673
Critical (15%) 5,119 4,757 3,621 3,410 3,571 3,360 6,285 6,428 9,683 11,714 8,877 4,418

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 31 3,775 -3,459 -179 -101 -182 58 -568 -1,506 0 -1,131 5,781
20% 95 3,227 -2,186 -2,985 0 -598 -618 -487 -1,215 0 -976 5,746
30% -59 2,731 -728 -1,105 -2,261 -682 -240 -215 -994 0 -485 4,352
40% 624 1,798 39 -237 -336 0 -467 -313 -870 -69 -440 3,252
50% 268 1,029 0 -207 0 -286 -375 -266 -760 -93 -369 676
60% 147 458 27 -158 -170 -155 -202 -595 -416 -230 -323 27
70% 130 198 -150 0 0 0 0 -328 -545 -281 -129 57
80% 229 0 -23 0 0 0 0 -428 -381 -14 -124 79
90% 292 0 0 0 0 0 -11 -358 4 106 -62 -2

Full Simulation Period
b 204 1,340 -596 -608 -326 -251 -164 -347 -684 -50 -466 2,202

Wet (32%) 446 1,651 -2,044 -848 -205 -73 -17 -198 -154 131 -766 5,675
Above Normal (16%) 182 1,346 366 -1,076 -1,528 -816 -78 -449 -926 -103 -806 2,893
Below Normal (13%) 109 1,215 -67 -1,027 -356 -860 -467 -846 -1,238 -238 -1,000 -96

Dry (24%) -111 1,591 44 -53 -22 111 -300 -353 -852 -319 146 -121

Critical (15%) 314 353 -54 -123 236 -71 -70 -91 -782 239 23 -96

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-23-4. Sacramento River d/s of Keswick Reservoir, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,508 7,576 19,509 20,146 30,874 18,571 10,177 10,192 14,534 15,000 12,723 8,971
20% 7,890 6,794 11,462 15,160 21,412 12,718 8,220 9,232 13,041 15,000 11,885 6,409
30% 7,356 5,587 6,088 8,978 13,139 8,359 6,971 8,471 12,242 15,000 11,209 6,029
40% 6,136 5,210 4,329 4,737 5,375 4,500 6,320 7,928 11,433 14,639 10,726 5,666
50% 5,715 4,858 4,000 4,333 4,500 4,500 5,731 7,458 11,014 14,084 10,347 5,475
60% 5,257 4,364 3,949 3,798 3,735 3,668 5,202 7,098 10,374 13,509 9,891 5,246
70% 4,871 4,181 3,674 3,251 3,250 3,250 4,500 6,497 9,974 13,051 9,282 4,637
80% 4,389 4,000 3,275 3,250 3,250 3,250 4,500 6,095 9,209 11,861 8,985 4,312
90% 4,000 3,501 3,250 3,250 3,250 3,250 3,713 5,503 8,402 10,691 8,150 4,147

Full Simulation Period
b 6,028 5,615 7,660 9,366 11,718 8,569 6,754 7,708 11,203 13,462 10,417 5,836

Wet (32%) 6,391 6,705 14,039 18,191 20,773 16,037 8,687 8,398 10,243 13,254 11,143 7,306
Above Normal (16%) 5,940 5,801 7,417 9,024 17,709 8,800 6,317 7,789 12,028 14,804 11,351 6,065
Below Normal (13%) 6,491 5,680 4,134 4,805 7,156 5,076 6,127 8,129 12,334 14,533 11,988 5,429

Dry (24%) 6,092 4,768 3,855 4,123 3,591 3,716 5,107 7,240 11,737 13,465 8,939 4,794
Critical (15%) 4,806 4,404 3,675 3,533 3,335 3,431 6,355 6,519 10,465 11,474 8,854 4,513

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,508 7,587 19,593 21,351 32,017 18,576 10,175 10,159 14,138 15,000 11,998 8,758
20% 8,095 6,362 11,532 15,117 21,412 12,718 8,146 9,311 13,148 15,000 11,420 7,492
30% 7,291 5,638 5,887 8,978 12,526 8,359 6,954 8,617 12,022 15,000 11,107 6,335
40% 6,536 5,073 4,450 4,500 6,142 4,500 6,056 7,930 11,316 14,717 10,669 5,916
50% 5,729 4,755 4,077 4,184 4,500 4,500 5,368 7,437 10,905 14,368 10,087 5,590
60% 5,223 4,361 3,976 3,706 3,565 3,547 5,053 7,055 10,464 13,336 9,838 5,137
70% 4,867 4,160 3,655 3,250 3,250 3,250 4,500 6,478 10,022 12,638 9,556 4,817
80% 4,503 4,000 3,294 3,250 3,250 3,250 4,500 6,060 9,302 11,876 8,943 4,361
90% 4,114 3,501 3,250 3,250 3,250 3,250 3,717 5,503 8,397 10,803 8,489 4,186

Full Simulation Period
b 6,130 5,556 7,692 9,315 11,713 8,592 6,689 7,706 11,131 13,440 10,268 6,083

Wet (32%) 6,352 6,595 14,028 18,268 20,814 16,038 8,692 8,405 10,360 13,341 10,845 7,512
Above Normal (16%) 6,088 5,850 7,442 8,771 17,594 8,923 6,263 7,839 11,793 14,732 10,881 6,029
Below Normal (13%) 6,415 5,424 4,116 4,781 7,144 5,061 6,045 8,088 12,075 14,472 11,247 6,827

Dry (24%) 6,362 4,793 3,982 4,073 3,468 3,755 4,970 7,223 11,682 13,500 9,299 4,770
Critical (15%) 5,047 4,375 3,694 3,396 3,555 3,398 6,266 6,501 10,302 11,206 9,074 4,555

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 11 84 1,205 1,143 5 -2 -33 -395 0 -725 -213

20% 205 -432 70 -44 0 0 -74 79 107 0 -465 1,083
30% -65 51 -201 0 -613 0 -17 146 -220 0 -102 305
40% 400 -136 121 -237 766 0 -264 2 -117 78 -56 250
50% 14 -103 77 -150 0 0 -362 -21 -109 284 -260 114
60% -34 -3 27 -92 -170 -121 -149 -43 90 -173 -53 -109

70% -4 -20 -19 -1 0 0 0 -18 47 -413 275 180
80% 113 0 19 0 0 0 0 -35 93 15 -42 50
90% 114 0 0 0 0 0 4 0 -6 112 339 39

Full Simulation Period
b 102 -59 32 -51 -5 22 -64 -2 -72 -23 -148 247

Wet (32%) -38 -109 -11 78 41 0 5 7 116 87 -298 206
Above Normal (16%) 148 50 25 -253 -115 123 -54 50 -235 -72 -470 -36

Below Normal (13%) -76 -256 -18 -24 -12 -15 -82 -41 -259 -61 -742 1,398
Dry (24%) 270 25 128 -50 -123 39 -137 -16 -55 36 360 -24

Critical (15%) 241 -29 18 -137 220 -33 -89 -18 -164 -269 221 41

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-23-5. Sacramento River d/s of Keswick Reservoir, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,508 7,576 19,509 20,146 30,874 18,571 10,177 10,192 14,534 15,000 12,723 8,971
20% 7,890 6,794 11,462 15,160 21,412 12,718 8,220 9,232 13,041 15,000 11,885 6,409
30% 7,356 5,587 6,088 8,978 13,139 8,359 6,971 8,471 12,242 15,000 11,209 6,029
40% 6,136 5,210 4,329 4,737 5,375 4,500 6,320 7,928 11,433 14,639 10,726 5,666
50% 5,715 4,858 4,000 4,333 4,500 4,500 5,731 7,458 11,014 14,084 10,347 5,475
60% 5,257 4,364 3,949 3,798 3,735 3,668 5,202 7,098 10,374 13,509 9,891 5,246
70% 4,871 4,181 3,674 3,251 3,250 3,250 4,500 6,497 9,974 13,051 9,282 4,637
80% 4,389 4,000 3,275 3,250 3,250 3,250 4,500 6,095 9,209 11,861 8,985 4,312
90% 4,000 3,501 3,250 3,250 3,250 3,250 3,713 5,503 8,402 10,691 8,150 4,147

Full Simulation Period
b 6,028 5,615 7,660 9,366 11,718 8,569 6,754 7,708 11,203 13,462 10,417 5,836

Wet (32%) 6,391 6,705 14,039 18,191 20,773 16,037 8,687 8,398 10,243 13,254 11,143 7,306
Above Normal (16%) 5,940 5,801 7,417 9,024 17,709 8,800 6,317 7,789 12,028 14,804 11,351 6,065
Below Normal (13%) 6,491 5,680 4,134 4,805 7,156 5,076 6,127 8,129 12,334 14,533 11,988 5,429

Dry (24%) 6,092 4,768 3,855 4,123 3,591 3,716 5,107 7,240 11,737 13,465 8,939 4,794
Critical (15%) 4,806 4,404 3,675 3,533 3,335 3,431 6,355 6,519 10,465 11,474 8,854 4,513

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,668 11,324 15,764 19,967 30,605 18,389 10,163 9,387 12,940 15,000 11,641 14,750
20% 7,868 10,000 9,191 12,163 21,412 12,271 7,595 8,527 11,910 15,000 11,065 11,992
30% 7,258 8,490 5,272 7,912 10,813 7,676 6,656 7,950 11,187 15,000 10,814 10,346
40% 6,651 7,099 4,275 4,500 5,039 4,500 5,875 7,559 10,628 14,598 10,451 8,736
50% 5,959 5,836 4,000 4,126 4,500 4,214 5,314 7,068 10,168 14,173 10,062 5,933
60% 5,518 4,834 3,975 3,671 3,565 3,547 5,003 6,436 9,875 13,393 9,635 5,357
70% 5,048 4,341 3,522 3,250 3,250 3,250 4,500 6,075 9,405 12,954 9,326 4,944
80% 4,818 4,000 3,253 3,250 3,250 3,250 4,500 5,822 8,795 11,851 8,818 4,505
90% 4,427 3,483 3,250 3,250 3,250 3,250 3,702 5,146 8,384 10,611 8,326 4,231

Full Simulation Period
b 6,247 6,952 7,033 8,765 11,399 8,336 6,545 7,214 10,464 13,490 10,050 8,082

Wet (32%) 6,770 8,471 11,936 17,340 20,582 15,979 8,670 8,203 10,080 13,420 10,387 12,950
Above Normal (16%) 6,222 7,015 7,819 7,984 16,119 8,008 6,238 7,262 11,075 14,723 10,501 8,858
Below Normal (13%) 6,583 6,886 4,038 3,814 6,882 4,245 5,705 7,231 11,063 14,293 10,767 5,512

Dry (24%) 5,947 6,300 3,874 4,070 3,576 3,848 4,737 6,509 10,882 13,247 9,397 4,768
Critical (15%) 5,330 4,741 3,569 3,396 3,569 3,363 6,060 6,177 9,388 11,977 9,259 4,574

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 159 3,749 -3,745 -179 -269 -182 -14 -805 -1,594 0 -1,082 5,779
20% -22 3,206 -2,271 -2,998 0 -447 -625 -704 -1,131 0 -820 5,583
30% -98 2,903 -816 -1,065 -2,326 -682 -315 -521 -1,055 0 -395 4,316
40% 515 1,889 -54 -237 -336 0 -445 -369 -805 -41 -275 3,070
50% 244 978 0 -207 0 -286 -417 -390 -845 88 -285 458
60% 261 470 26 -127 -170 -121 -199 -661 -499 -116 -256 111
70% 177 160 -152 -1 0 0 0 -421 -569 -97 44 307
80% 429 0 -23 0 0 0 0 -272 -414 -11 -167 193
90% 427 -19 0 0 0 0 -11 -357 -18 -81 175 84

Full Simulation Period
b 219 1,337 -627 -600 -319 -233 -208 -494 -740 28 -367 2,246

Wet (32%) 380 1,766 -2,103 -850 -191 -58 -17 -195 -164 166 -756 5,644
Above Normal (16%) 283 1,214 403 -1,040 -1,590 -792 -79 -527 -953 -81 -850 2,793
Below Normal (13%) 92 1,206 -96 -991 -274 -831 -422 -897 -1,271 -241 -1,221 83

Dry (24%) -144 1,532 19 -53 -15 132 -370 -731 -855 -218 458 -26

Critical (15%) 524 337 -107 -137 235 -68 -295 -342 -1,077 502 405 61

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-23-6. Sacramento River d/s of Keswick Reservoir, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.24. Sacramento River Flow at Bend Bridge  1 
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Figure C-24-1. Sacramento River at Bend Bridge, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-24-2. Sacramento River at Bend Bridge, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 F
lo

w
 (c

fs
)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-485 July 2015



Figure C-24-3. Sacramento River at Bend Bridge, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-24-4. Sacramento River at Bend Bridge, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-24-5. Sacramento River at Bend Bridge, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-24-6. Sacramento River at Bend Bridge, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,666 12,952 25,817 35,635 46,146 29,257 16,364 12,625 13,670 15,334 11,928 15,074
20% 8,705 12,051 16,957 23,582 31,477 19,298 12,989 10,628 12,322 15,096 11,025 12,855
30% 8,311 10,913 11,251 15,985 21,153 13,887 9,331 9,895 12,023 15,004 10,833 10,819
40% 7,595 10,007 8,517 11,441 12,917 10,373 8,599 9,317 11,432 14,799 10,430 9,267
50% 6,667 8,244 7,016 9,051 10,692 8,819 8,344 8,693 11,146 14,437 10,242 6,727
60% 6,367 7,281 6,534 7,486 8,639 7,841 7,824 8,246 10,849 13,548 9,732 5,623
70% 5,897 6,739 6,023 6,528 7,662 7,207 7,219 7,687 10,648 12,954 9,282 5,068
80% 5,567 5,663 5,334 5,902 6,520 5,947 6,917 7,374 10,107 12,203 8,933 4,647
90% 5,271 5,119 5,060 4,956 5,074 4,966 6,354 6,894 9,650 11,155 8,487 4,541

Full Simulation Period
b 7,162 9,170 11,871 15,570 19,157 14,290 10,232 9,392 11,467 13,652 10,151 8,489

Wet (32%) 7,983 11,521 20,328 28,792 32,195 24,782 14,201 11,182 11,611 13,851 10,642 13,466
Above Normal (16%) 7,175 9,450 13,251 16,613 25,773 15,371 10,643 9,666 11,952 14,807 10,718 9,412
Below Normal (13%) 7,451 9,047 6,762 7,891 12,211 7,549 8,235 8,715 11,826 14,395 11,126 5,819

Dry (24%) 6,724 8,054 6,390 7,526 9,373 8,779 7,528 8,354 11,505 13,262 9,276 5,112
Critical (15%) 5,833 5,748 5,872 6,235 6,415 5,750 7,525 7,567 10,241 11,940 9,035 4,780

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,210 11,246 30,228 37,208 47,106 29,294 16,401 12,695 14,989 15,329 12,928 9,537
20% 8,808 8,825 18,528 25,046 31,478 18,689 12,991 11,024 13,990 15,135 12,090 6,805
30% 8,518 7,602 11,795 16,326 22,727 14,977 9,942 10,267 12,778 14,969 11,260 6,468
40% 7,130 7,155 8,883 13,229 13,125 10,879 9,199 9,671 12,147 14,760 10,984 6,129
50% 6,545 6,725 7,032 9,590 10,802 8,958 8,529 9,034 11,715 14,420 10,409 5,846
60% 6,018 6,351 6,364 7,482 8,684 7,944 7,994 8,497 11,355 13,635 10,207 5,609
70% 5,634 5,821 5,840 6,526 7,561 7,207 7,475 8,070 11,099 13,202 9,502 5,157
80% 5,395 5,462 5,274 5,906 6,519 5,949 7,110 7,596 10,536 12,408 9,024 4,642
90% 4,882 4,940 4,878 4,979 5,147 5,080 6,586 7,102 10,064 11,119 8,382 4,526

Full Simulation Period
b 6,974 7,830 12,476 16,171 19,478 14,539 10,390 9,657 12,139 13,686 10,606 6,279

Wet (32%) 7,555 9,871 22,382 29,625 32,396 24,855 14,217 11,299 11,760 13,714 11,404 7,783
Above Normal (16%) 7,009 8,103 12,892 17,688 27,292 16,180 10,714 10,030 12,864 14,893 11,513 6,508
Below Normal (13%) 7,368 7,826 6,836 8,912 12,557 8,405 8,681 9,459 13,033 14,597 12,101 5,898

Dry (24%) 6,848 6,461 6,360 7,577 9,392 8,666 7,821 8,617 12,341 13,561 9,116 5,227
Critical (15%) 5,523 5,398 5,929 6,357 6,178 5,823 7,592 7,607 11,018 11,691 9,009 4,874

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -456 -1,706 4,411 1,573 961 37 37 70 1,319 -5 1,000 -5,537

20% 103 -3,226 1,571 1,464 0 -609 2 396 1,668 39 1,066 -6,050

30% 207 -3,311 544 341 1,574 1,090 611 372 754 -34 427 -4,351

40% -465 -2,852 366 1,788 208 506 599 354 715 -39 553 -3,138

50% -121 -1,519 16 539 109 139 186 341 569 -17 167 -881

60% -350 -930 -170 -4 45 102 170 252 506 87 475 -14

70% -264 -918 -182 -1 -101 0 257 383 451 248 220 89
80% -172 -201 -60 4 -1 2 194 222 430 205 91 -5

90% -389 -179 -182 22 73 113 232 208 413 -36 -105 -16

Full Simulation Period
b

-188 -1,340 605 601 321 250 158 265 671 34 456 -2,210

Wet (32%) -427 -1,650 2,054 832 201 73 17 118 149 -137 763 -5,682

Above Normal (16%) -166 -1,347 -359 1,076 1,520 809 71 364 912 85 795 -2,904

Below Normal (13%) -83 -1,221 74 1,020 347 856 446 744 1,207 202 975 79
Dry (24%) 124 -1,593 -31 50 20 -112 294 262 836 299 -160 114

Critical (15%) -309 -350 57 122 -237 73 66 40 777 -250 -26 94

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-24-1. Sacramento River at Bend Bridge, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,666 12,952 25,817 35,635 46,146 29,257 16,364 12,625 13,670 15,334 11,928 15,074
20% 8,705 12,051 16,957 23,582 31,477 19,298 12,989 10,628 12,322 15,096 11,025 12,855
30% 8,311 10,913 11,251 15,985 21,153 13,887 9,331 9,895 12,023 15,004 10,833 10,819
40% 7,595 10,007 8,517 11,441 12,917 10,373 8,599 9,317 11,432 14,799 10,430 9,267
50% 6,667 8,244 7,016 9,051 10,692 8,819 8,344 8,693 11,146 14,437 10,242 6,727
60% 6,367 7,281 6,534 7,486 8,639 7,841 7,824 8,246 10,849 13,548 9,732 5,623
70% 5,897 6,739 6,023 6,528 7,662 7,207 7,219 7,687 10,648 12,954 9,282 5,068
80% 5,567 5,663 5,334 5,902 6,520 5,947 6,917 7,374 10,107 12,203 8,933 4,647
90% 5,271 5,119 5,060 4,956 5,074 4,966 6,354 6,894 9,650 11,155 8,487 4,541

Full Simulation Period
b 7,162 9,170 11,871 15,570 19,157 14,290 10,232 9,392 11,467 13,652 10,151 8,489

Wet (32%) 7,983 11,521 20,328 28,792 32,195 24,782 14,201 11,182 11,611 13,851 10,642 13,466
Above Normal (16%) 7,175 9,450 13,251 16,613 25,773 15,371 10,643 9,666 11,952 14,807 10,718 9,412
Below Normal (13%) 7,451 9,047 6,762 7,891 12,211 7,549 8,235 8,715 11,826 14,395 11,126 5,819

Dry (24%) 6,724 8,054 6,390 7,526 9,373 8,779 7,528 8,354 11,505 13,262 9,276 5,112
Critical (15%) 5,833 5,748 5,872 6,235 6,415 5,750 7,525 7,567 10,241 11,940 9,035 4,780

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,386 11,729 30,238 38,412 47,106 29,297 16,363 12,678 14,680 15,332 12,196 9,287
20% 8,822 8,548 19,566 25,043 31,476 18,693 12,990 10,993 13,862 15,171 11,609 8,174
30% 8,250 7,629 11,041 16,361 22,570 14,976 9,843 10,357 12,690 14,979 11,239 6,799
40% 7,642 7,085 8,883 12,757 12,818 10,771 9,030 9,720 12,023 14,799 10,753 6,356
50% 6,481 6,796 7,033 9,562 10,750 8,962 8,465 9,155 11,717 14,463 10,351 5,959
60% 6,047 6,280 6,540 7,482 8,683 7,944 7,957 8,529 11,338 13,601 10,114 5,491
70% 5,790 5,826 5,947 6,525 7,686 7,207 7,277 8,103 11,119 12,957 9,773 5,224
80% 5,423 5,462 5,360 5,903 6,587 5,951 6,964 7,646 10,568 12,254 9,075 4,828
90% 5,263 5,120 4,897 4,956 5,145 4,977 6,580 6,967 10,057 11,151 8,644 4,543

Full Simulation Period
b 7,074 7,769 12,509 16,120 19,474 14,561 10,327 9,658 12,070 13,667 10,462 6,529

Wet (32%) 7,512 9,763 22,373 29,702 32,436 24,855 14,223 11,307 11,877 13,801 11,107 7,992
Above Normal (16%) 7,153 8,152 12,917 17,436 27,179 16,303 10,662 10,086 12,635 14,830 11,050 6,478
Below Normal (13%) 7,291 7,570 6,819 8,887 12,545 8,390 8,603 9,424 12,780 14,543 11,365 7,301

Dry (24%) 7,120 6,483 6,487 7,525 9,270 8,705 7,686 8,605 12,290 13,602 9,481 5,203
Critical (15%) 5,763 5,362 5,948 6,220 6,399 5,788 7,505 7,592 10,857 11,426 9,234 4,914

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -280 -1,223 4,420 2,777 961 40 -1 53 1,010 -2 268 -5,786

20% 117 -3,503 2,609 1,461 -1 -605 2 365 1,540 75 585 -4,681

30% -61 -3,284 -210 377 1,417 1,088 512 462 667 -24 406 -4,020

40% 47 -2,922 366 1,316 -99 397 430 403 591 1 322 -2,911

50% -186 -1,448 17 511 58 143 122 462 571 26 109 -768

60% -320 -1,001 7 -3 44 103 133 283 488 53 382 -132

70% -108 -913 -76 -3 24 0 58 416 471 3 491 156
80% -144 -201 26 1 67 3 47 272 462 52 142 181
90% -8 2 -162 0 71 11 226 73 406 -4 158 2

Full Simulation Period
b

-88 -1,401 638 550 317 271 95 266 602 15 311 -1,960

Wet (32%) -471 -1,758 2,044 910 241 73 22 125 266 -50 465 -5,474

Above Normal (16%) -21 -1,297 -333 823 1,406 932 19 420 683 23 332 -2,934

Below Normal (13%) -160 -1,477 57 995 334 840 367 709 954 149 239 1,482
Dry (24%) 396 -1,571 96 -1 -103 -73 158 250 785 340 204 90

Critical (15%) -70 -386 76 -15 -16 38 -20 25 616 -514 199 134

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-24-2. Sacramento River at Bend Bridge, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,666 12,952 25,817 35,635 46,146 29,257 16,364 12,625 13,670 15,334 11,928 15,074
20% 8,705 12,051 16,957 23,582 31,477 19,298 12,989 10,628 12,322 15,096 11,025 12,855
30% 8,311 10,913 11,251 15,985 21,153 13,887 9,331 9,895 12,023 15,004 10,833 10,819
40% 7,595 10,007 8,517 11,441 12,917 10,373 8,599 9,317 11,432 14,799 10,430 9,267
50% 6,667 8,244 7,016 9,051 10,692 8,819 8,344 8,693 11,146 14,437 10,242 6,727
60% 6,367 7,281 6,534 7,486 8,639 7,841 7,824 8,246 10,849 13,548 9,732 5,623
70% 5,897 6,739 6,023 6,528 7,662 7,207 7,219 7,687 10,648 12,954 9,282 5,068
80% 5,567 5,663 5,334 5,902 6,520 5,947 6,917 7,374 10,107 12,203 8,933 4,647
90% 5,271 5,119 5,060 4,956 5,074 4,966 6,354 6,894 9,650 11,155 8,487 4,541

Full Simulation Period
b 7,162 9,170 11,871 15,570 19,157 14,290 10,232 9,392 11,467 13,652 10,151 8,489

Wet (32%) 7,983 11,521 20,328 28,792 32,195 24,782 14,201 11,182 11,611 13,851 10,642 13,466
Above Normal (16%) 7,175 9,450 13,251 16,613 25,773 15,371 10,643 9,666 11,952 14,807 10,718 9,412
Below Normal (13%) 7,451 9,047 6,762 7,891 12,211 7,549 8,235 8,715 11,826 14,395 11,126 5,819

Dry (24%) 6,724 8,054 6,390 7,526 9,373 8,779 7,528 8,354 11,505 13,262 9,276 5,112
Critical (15%) 5,833 5,748 5,872 6,235 6,415 5,750 7,525 7,567 10,241 11,940 9,035 4,780

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,789 12,949 24,963 35,641 46,144 29,257 16,362 12,591 13,596 15,332 11,804 15,055
20% 8,691 12,012 16,908 23,582 31,478 19,315 12,989 10,466 12,322 15,055 11,114 12,857
30% 8,252 10,947 11,254 16,024 21,199 13,888 9,226 9,619 11,944 14,998 10,911 10,789
40% 7,661 10,173 8,517 11,441 13,003 10,373 8,599 9,122 11,370 14,799 10,628 9,087
50% 6,707 8,257 7,029 9,051 10,692 8,819 8,223 8,549 11,111 14,479 10,289 6,638
60% 6,317 7,328 6,463 7,486 8,626 7,901 7,672 8,111 10,850 13,795 9,962 5,726
70% 5,926 6,741 5,964 6,528 7,662 7,207 7,203 7,641 10,528 12,962 9,498 5,306
80% 5,589 5,403 5,333 5,966 6,520 5,947 6,917 7,371 10,102 12,211 8,998 4,896
90% 5,372 4,947 4,951 4,959 5,074 4,966 6,519 6,860 9,601 11,095 8,442 4,609

Full Simulation Period
b 7,177 9,168 11,841 15,578 19,164 14,308 10,188 9,245 11,413 13,730 10,245 8,532

Wet (32%) 7,916 11,637 20,268 28,790 32,209 24,797 14,201 11,185 11,601 13,886 10,652 13,435
Above Normal (16%) 7,275 9,317 13,289 16,649 25,711 15,396 10,643 9,588 11,926 14,830 10,675 9,313
Below Normal (13%) 7,434 9,037 6,733 7,928 12,293 7,578 8,281 8,663 11,793 14,391 10,905 5,999

Dry (24%) 6,692 7,996 6,366 7,527 9,380 8,800 7,457 7,977 11,505 13,362 9,588 5,204
Critical (15%) 6,040 5,731 5,820 6,222 6,414 5,753 7,301 7,318 9,947 12,204 9,390 4,933

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 123 -2 -855 6 -1 0 -2 -34 -74 -2 -124 -19

20% -14 -40 -49 0 1 17 1 -162 0 -41 89 2
30% -59 34 3 39 45 1 -104 -277 -79 -5 78 -30

40% 67 166 0 0 87 0 0 -195 -61 1 198 -181

50% 41 14 13 0 0 1 -121 -143 -35 42 46 -88

60% -50 47 -71 1 -13 60 -152 -135 1 247 230 104
70% 28 2 -59 0 0 0 -15 -46 -120 8 216 237
80% 22 -259 -1 64 0 0 0 -2 -4 8 65 249
90% 101 -172 -108 3 0 0 165 -34 -50 -59 -45 68

Full Simulation Period
b 15 -2 -30 8 7 18 -44 -147 -55 77 95 44

Wet (32%) -66 116 -60 -2 14 15 0 3 -10 35 10 -31

Above Normal (16%) 100 -132 38 36 -62 25 -1 -78 -26 23 -43 -99

Below Normal (13%) -17 -10 -29 36 82 29 45 -52 -33 -3 -221 180
Dry (24%) -32 -58 -24 0 7 21 -70 -377 -1 101 311 92

Critical (15%) 207 -17 -52 -13 -2 3 -225 -249 -293 264 355 153

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-24-3. Sacramento River at Bend Bridge, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,210 11,246 30,228 37,208 47,106 29,294 16,401 12,695 14,989 15,329 12,928 9,537
20% 8,808 8,825 18,528 25,046 31,478 18,689 12,991 11,024 13,990 15,135 12,090 6,805
30% 8,518 7,602 11,795 16,326 22,727 14,977 9,942 10,267 12,778 14,969 11,260 6,468
40% 7,130 7,155 8,883 13,229 13,125 10,879 9,199 9,671 12,147 14,760 10,984 6,129
50% 6,545 6,725 7,032 9,590 10,802 8,958 8,529 9,034 11,715 14,420 10,409 5,846
60% 6,018 6,351 6,364 7,482 8,684 7,944 7,994 8,497 11,355 13,635 10,207 5,609
70% 5,634 5,821 5,840 6,526 7,561 7,207 7,475 8,070 11,099 13,202 9,502 5,157
80% 5,395 5,462 5,274 5,906 6,519 5,949 7,110 7,596 10,536 12,408 9,024 4,642
90% 4,882 4,940 4,878 4,979 5,147 5,080 6,586 7,102 10,064 11,119 8,382 4,526

Full Simulation Period
b 6,974 7,830 12,476 16,171 19,478 14,539 10,390 9,657 12,139 13,686 10,606 6,279

Wet (32%) 7,555 9,871 22,382 29,625 32,396 24,855 14,217 11,299 11,760 13,714 11,404 7,783
Above Normal (16%) 7,009 8,103 12,892 17,688 27,292 16,180 10,714 10,030 12,864 14,893 11,513 6,508
Below Normal (13%) 7,368 7,826 6,836 8,912 12,557 8,405 8,681 9,459 13,033 14,597 12,101 5,898

Dry (24%) 6,848 6,461 6,360 7,577 9,392 8,666 7,821 8,617 12,341 13,561 9,116 5,227
Critical (15%) 5,523 5,398 5,929 6,357 6,178 5,823 7,592 7,607 11,018 11,691 9,009 4,874

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,666 12,952 25,817 35,635 46,146 29,257 16,364 12,625 13,670 15,334 11,928 15,074
20% 8,705 12,051 16,957 23,582 31,477 19,298 12,989 10,628 12,322 15,096 11,025 12,855
30% 8,311 10,913 11,251 15,985 21,153 13,887 9,331 9,895 12,023 15,004 10,833 10,819
40% 7,595 10,007 8,517 11,441 12,917 10,373 8,599 9,317 11,432 14,799 10,430 9,267
50% 6,667 8,244 7,016 9,051 10,692 8,819 8,344 8,693 11,146 14,437 10,242 6,727
60% 6,367 7,281 6,534 7,486 8,639 7,841 7,824 8,246 10,849 13,548 9,732 5,623
70% 5,897 6,739 6,023 6,528 7,662 7,207 7,219 7,687 10,648 12,954 9,282 5,068
80% 5,567 5,663 5,334 5,902 6,520 5,947 6,917 7,374 10,107 12,203 8,933 4,647
90% 5,271 5,119 5,060 4,956 5,074 4,966 6,354 6,894 9,650 11,155 8,487 4,541

Full Simulation Period
b 7,162 9,170 11,871 15,570 19,157 14,290 10,232 9,392 11,467 13,652 10,151 8,489

Wet (32%) 7,983 11,521 20,328 28,792 32,195 24,782 14,201 11,182 11,611 13,851 10,642 13,466
Above Normal (16%) 7,175 9,450 13,251 16,613 25,773 15,371 10,643 9,666 11,952 14,807 10,718 9,412
Below Normal (13%) 7,451 9,047 6,762 7,891 12,211 7,549 8,235 8,715 11,826 14,395 11,126 5,819

Dry (24%) 6,724 8,054 6,390 7,526 9,373 8,779 7,528 8,354 11,505 13,262 9,276 5,112
Critical (15%) 5,833 5,748 5,872 6,235 6,415 5,750 7,525 7,567 10,241 11,940 9,035 4,780

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 456 1,706 -4,411 -1,573 -961 -37 -37 -70 -1,319 5 -1,000 5,537
20% -103 3,226 -1,571 -1,464 0 609 -2 -396 -1,668 -39 -1,066 6,050
30% -207 3,311 -544 -341 -1,574 -1,090 -611 -372 -754 34 -427 4,351
40% 465 2,852 -366 -1,788 -208 -506 -599 -354 -715 39 -553 3,138
50% 121 1,519 -16 -539 -109 -139 -186 -341 -569 17 -167 881
60% 350 930 170 4 -45 -102 -170 -252 -506 -87 -475 14
70% 264 918 182 1 101 0 -257 -383 -451 -248 -220 -89

80% 172 201 60 -4 1 -2 -194 -222 -430 -205 -91 5
90% 389 179 182 -22 -73 -113 -232 -208 -413 36 105 16

Full Simulation Period
b 188 1,340 -605 -601 -321 -250 -158 -265 -671 -34 -456 2,210

Wet (32%) 427 1,650 -2,054 -832 -201 -73 -17 -118 -149 137 -763 5,682
Above Normal (16%) 166 1,347 359 -1,076 -1,520 -809 -71 -364 -912 -85 -795 2,904
Below Normal (13%) 83 1,221 -74 -1,020 -347 -856 -446 -744 -1,207 -202 -975 -79

Dry (24%) -124 1,593 31 -50 -20 112 -294 -262 -836 -299 160 -114

Critical (15%) 309 350 -57 -122 237 -73 -66 -40 -777 250 26 -94

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-24-4. Sacramento River at Bend Bridge, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-493 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,210 11,246 30,228 37,208 47,106 29,294 16,401 12,695 14,989 15,329 12,928 9,537
20% 8,808 8,825 18,528 25,046 31,478 18,689 12,991 11,024 13,990 15,135 12,090 6,805
30% 8,518 7,602 11,795 16,326 22,727 14,977 9,942 10,267 12,778 14,969 11,260 6,468
40% 7,130 7,155 8,883 13,229 13,125 10,879 9,199 9,671 12,147 14,760 10,984 6,129
50% 6,545 6,725 7,032 9,590 10,802 8,958 8,529 9,034 11,715 14,420 10,409 5,846
60% 6,018 6,351 6,364 7,482 8,684 7,944 7,994 8,497 11,355 13,635 10,207 5,609
70% 5,634 5,821 5,840 6,526 7,561 7,207 7,475 8,070 11,099 13,202 9,502 5,157
80% 5,395 5,462 5,274 5,906 6,519 5,949 7,110 7,596 10,536 12,408 9,024 4,642
90% 4,882 4,940 4,878 4,979 5,147 5,080 6,586 7,102 10,064 11,119 8,382 4,526

Full Simulation Period
b 6,974 7,830 12,476 16,171 19,478 14,539 10,390 9,657 12,139 13,686 10,606 6,279

Wet (32%) 7,555 9,871 22,382 29,625 32,396 24,855 14,217 11,299 11,760 13,714 11,404 7,783
Above Normal (16%) 7,009 8,103 12,892 17,688 27,292 16,180 10,714 10,030 12,864 14,893 11,513 6,508
Below Normal (13%) 7,368 7,826 6,836 8,912 12,557 8,405 8,681 9,459 13,033 14,597 12,101 5,898

Dry (24%) 6,848 6,461 6,360 7,577 9,392 8,666 7,821 8,617 12,341 13,561 9,116 5,227
Critical (15%) 5,523 5,398 5,929 6,357 6,178 5,823 7,592 7,607 11,018 11,691 9,009 4,874

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,386 11,729 30,238 38,412 47,106 29,297 16,363 12,678 14,680 15,332 12,196 9,287
20% 8,822 8,548 19,566 25,043 31,476 18,693 12,990 10,993 13,862 15,171 11,609 8,174
30% 8,250 7,629 11,041 16,361 22,570 14,976 9,843 10,357 12,690 14,979 11,239 6,799
40% 7,642 7,085 8,883 12,757 12,818 10,771 9,030 9,720 12,023 14,799 10,753 6,356
50% 6,481 6,796 7,033 9,562 10,750 8,962 8,465 9,155 11,717 14,463 10,351 5,959
60% 6,047 6,280 6,540 7,482 8,683 7,944 7,957 8,529 11,338 13,601 10,114 5,491
70% 5,790 5,826 5,947 6,525 7,686 7,207 7,277 8,103 11,119 12,957 9,773 5,224
80% 5,423 5,462 5,360 5,903 6,587 5,951 6,964 7,646 10,568 12,254 9,075 4,828
90% 5,263 5,120 4,897 4,956 5,145 4,977 6,580 6,967 10,057 11,151 8,644 4,543

Full Simulation Period
b 7,074 7,769 12,509 16,120 19,474 14,561 10,327 9,658 12,070 13,667 10,462 6,529

Wet (32%) 7,512 9,763 22,373 29,702 32,436 24,855 14,223 11,307 11,877 13,801 11,107 7,992
Above Normal (16%) 7,153 8,152 12,917 17,436 27,179 16,303 10,662 10,086 12,635 14,830 11,050 6,478
Below Normal (13%) 7,291 7,570 6,819 8,887 12,545 8,390 8,603 9,424 12,780 14,543 11,365 7,301

Dry (24%) 7,120 6,483 6,487 7,525 9,270 8,705 7,686 8,605 12,290 13,602 9,481 5,203
Critical (15%) 5,763 5,362 5,948 6,220 6,399 5,788 7,505 7,592 10,857 11,426 9,234 4,914

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 483 10 1,204 0 4 -38 -17 -309 3 -732 -249

20% 14 -277 1,038 -3 -2 4 -1 -31 -129 36 -481 1,369
30% -268 28 -754 36 -157 -1 -99 90 -87 10 -21 331
40% 512 -71 0 -472 -307 -109 -169 49 -125 39 -231 227
50% -64 71 1 -27 -51 4 -64 121 2 43 -58 113
60% 29 -71 177 1 -1 0 -36 32 -18 -34 -93 -118

70% 156 5 106 -2 124 0 -198 33 20 -245 271 67
80% 28 0 87 -3 67 2 -146 50 32 -153 51 186
90% 380 180 20 -22 -2 -103 -6 -135 -7 32 262 17

Full Simulation Period
b 100 -61 33 -52 -5 22 -63 1 -69 -18 -145 250

Wet (32%) -44 -108 -10 77 40 0 5 8 117 87 -297 209
Above Normal (16%) 145 50 25 -252 -113 124 -52 56 -228 -63 -463 -30

Below Normal (13%) -77 -256 -17 -25 -13 -16 -79 -36 -253 -54 -736 1,403
Dry (24%) 272 22 127 -52 -123 39 -136 -12 -50 41 364 -24

Critical (15%) 240 -35 19 -137 221 -35 -87 -15 -161 -265 225 41

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-24-5. Sacramento River at Bend Bridge, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,210 11,246 30,228 37,208 47,106 29,294 16,401 12,695 14,989 15,329 12,928 9,537
20% 8,808 8,825 18,528 25,046 31,478 18,689 12,991 11,024 13,990 15,135 12,090 6,805
30% 8,518 7,602 11,795 16,326 22,727 14,977 9,942 10,267 12,778 14,969 11,260 6,468
40% 7,130 7,155 8,883 13,229 13,125 10,879 9,199 9,671 12,147 14,760 10,984 6,129
50% 6,545 6,725 7,032 9,590 10,802 8,958 8,529 9,034 11,715 14,420 10,409 5,846
60% 6,018 6,351 6,364 7,482 8,684 7,944 7,994 8,497 11,355 13,635 10,207 5,609
70% 5,634 5,821 5,840 6,526 7,561 7,207 7,475 8,070 11,099 13,202 9,502 5,157
80% 5,395 5,462 5,274 5,906 6,519 5,949 7,110 7,596 10,536 12,408 9,024 4,642
90% 4,882 4,940 4,878 4,979 5,147 5,080 6,586 7,102 10,064 11,119 8,382 4,526

Full Simulation Period
b 6,974 7,830 12,476 16,171 19,478 14,539 10,390 9,657 12,139 13,686 10,606 6,279

Wet (32%) 7,555 9,871 22,382 29,625 32,396 24,855 14,217 11,299 11,760 13,714 11,404 7,783
Above Normal (16%) 7,009 8,103 12,892 17,688 27,292 16,180 10,714 10,030 12,864 14,893 11,513 6,508
Below Normal (13%) 7,368 7,826 6,836 8,912 12,557 8,405 8,681 9,459 13,033 14,597 12,101 5,898

Dry (24%) 6,848 6,461 6,360 7,577 9,392 8,666 7,821 8,617 12,341 13,561 9,116 5,227
Critical (15%) 5,523 5,398 5,929 6,357 6,178 5,823 7,592 7,607 11,018 11,691 9,009 4,874

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9,789 12,949 24,963 35,641 46,144 29,257 16,362 12,591 13,596 15,332 11,804 15,055
20% 8,691 12,012 16,908 23,582 31,478 19,315 12,989 10,466 12,322 15,055 11,114 12,857
30% 8,252 10,947 11,254 16,024 21,199 13,888 9,226 9,619 11,944 14,998 10,911 10,789
40% 7,661 10,173 8,517 11,441 13,003 10,373 8,599 9,122 11,370 14,799 10,628 9,087
50% 6,707 8,257 7,029 9,051 10,692 8,819 8,223 8,549 11,111 14,479 10,289 6,638
60% 6,317 7,328 6,463 7,486 8,626 7,901 7,672 8,111 10,850 13,795 9,962 5,726
70% 5,926 6,741 5,964 6,528 7,662 7,207 7,203 7,641 10,528 12,962 9,498 5,306
80% 5,589 5,403 5,333 5,966 6,520 5,947 6,917 7,371 10,102 12,211 8,998 4,896
90% 5,372 4,947 4,951 4,959 5,074 4,966 6,519 6,860 9,601 11,095 8,442 4,609

Full Simulation Period
b 7,177 9,168 11,841 15,578 19,164 14,308 10,188 9,245 11,413 13,730 10,245 8,532

Wet (32%) 7,916 11,637 20,268 28,790 32,209 24,797 14,201 11,185 11,601 13,886 10,652 13,435
Above Normal (16%) 7,275 9,317 13,289 16,649 25,711 15,396 10,643 9,588 11,926 14,830 10,675 9,313
Below Normal (13%) 7,434 9,037 6,733 7,928 12,293 7,578 8,281 8,663 11,793 14,391 10,905 5,999

Dry (24%) 6,692 7,996 6,366 7,527 9,380 8,800 7,457 7,977 11,505 13,362 9,588 5,204
Critical (15%) 6,040 5,731 5,820 6,222 6,414 5,753 7,301 7,318 9,947 12,204 9,390 4,933

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 579 1,703 -5,266 -1,567 -962 -37 -39 -104 -1,393 3 -1,124 5,519
20% -117 3,187 -1,620 -1,465 0 626 -2 -557 -1,668 -80 -976 6,052
30% -266 3,345 -541 -301 -1,528 -1,089 -715 -649 -833 29 -349 4,321
40% 532 3,018 -366 -1,788 -121 -506 -600 -549 -777 39 -355 2,958
50% 162 1,533 -3 -539 -109 -139 -306 -484 -604 59 -120 792
60% 299 977 99 5 -58 -42 -322 -386 -505 160 -246 118
70% 292 920 123 1 100 0 -272 -429 -571 -240 -4 148
80% 194 -59 59 60 1 -2 -194 -225 -434 -197 -26 254
90% 490 7 74 -20 -72 -114 -66 -242 -463 -23 60 83

Full Simulation Period
b 203 1,338 -635 -593 -314 -232 -202 -411 -726 44 -361 2,254

Wet (32%) 361 1,766 -2,114 -835 -187 -59 -16 -114 -159 172 -753 5,652
Above Normal (16%) 266 1,215 397 -1,039 -1,582 -784 -71 -442 -937 -62 -838 2,805
Below Normal (13%) 66 1,211 -103 -984 -265 -827 -401 -797 -1,240 -206 -1,196 101

Dry (24%) -156 1,535 6 -50 -12 134 -364 -640 -836 -198 471 -22

Critical (15%) 517 333 -108 -135 236 -71 -291 -290 -1,071 513 381 60

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-24-6. Sacramento River at Bend Bridge, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.25. Feather River Flow downstream of Thermalito  1 
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Figure C-25-1. Feather River d/s of Thermalito, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-25-2. Feather River d/s of Thermalito, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-25-3. Feather River d/s of Thermalito, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-25-4. Feather River d/s of Thermalito, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-25-5. Feather River d/s of Thermalito, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-25-6. Feather River d/s of Thermalito, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,220 13,743 14,312 13,576 8,403 8,298 5,577 10,000 8,144 10,000
20% 4,000 2,500 3,630 2,003 9,837 9,026 3,608 5,429 4,391 9,787 7,695 9,593
30% 4,000 2,500 1,823 1,700 3,741 6,580 2,690 2,791 3,939 9,427 7,343 8,157
40% 4,000 1,972 1,700 1,700 1,700 4,666 1,806 2,430 3,712 8,907 6,401 7,651
50% 1,898 1,700 1,700 1,700 1,700 1,700 1,104 1,920 3,311 8,572 4,991 5,642
60% 1,700 1,700 1,700 1,700 1,700 1,700 1,000 1,427 2,787 8,170 3,941 3,548
70% 1,700 1,200 1,700 1,200 1,700 1,700 1,000 1,000 2,524 6,244 2,167 1,424
80% 1,200 1,200 1,200 960 1,200 1,000 1,000 1,000 1,922 4,207 1,665 1,170
90% 902 900 901 900 900 800 759 1,000 1,378 2,246 1,229 1,000

Full Simulation Period
b 2,553 1,991 2,769 4,356 5,170 6,055 3,069 3,455 3,376 7,275 4,802 5,364

Wet (32%) 2,929 2,680 4,053 10,322 11,983 13,155 6,595 6,942 3,800 7,817 5,835 9,265
Above Normal (16%) 2,235 1,740 2,676 2,369 3,681 6,808 1,938 2,081 2,935 9,586 7,727 7,802
Below Normal (13%) 3,050 2,018 2,338 1,595 1,589 1,941 1,281 1,778 2,954 8,948 6,371 3,350

Dry (24%) 2,583 1,662 2,032 1,360 1,505 1,296 1,264 1,821 3,909 6,594 2,635 2,261
Critical (15%) 1,578 1,295 1,709 1,108 1,413 1,555 1,305 1,650 2,431 3,196 1,566 1,290

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,073 13,890 19,393 14,789 8,389 8,275 7,910 9,420 7,729 5,580
20% 4,000 2,500 3,420 2,988 11,501 11,022 3,686 6,352 6,635 9,054 6,656 5,247
30% 4,000 2,054 2,218 1,700 6,252 7,843 2,757 5,334 6,248 8,621 5,681 4,554
40% 3,974 1,700 1,700 1,700 2,379 5,528 1,853 3,369 5,222 8,022 4,745 3,796
50% 3,439 1,700 1,700 1,700 1,700 2,535 1,254 2,495 4,272 6,164 3,646 2,481
60% 2,492 1,700 1,700 1,700 1,700 1,700 1,000 1,956 3,834 4,837 2,691 1,904
70% 1,846 1,700 1,700 1,200 1,700 1,700 1,000 1,334 3,356 3,641 2,363 1,244
80% 1,700 1,200 1,374 1,200 1,200 1,000 1,000 1,000 2,525 3,030 1,955 1,051
90% 1,200 900 948 900 900 800 968 1,000 1,714 2,044 1,223 1,000

Full Simulation Period
b 2,883 1,956 3,113 4,812 5,841 6,488 3,136 4,013 4,637 6,050 4,145 3,045

Wet (32%) 3,068 2,585 5,476 11,696 12,740 13,784 6,587 7,101 4,333 6,920 4,346 3,254
Above Normal (16%) 2,660 1,600 2,519 2,477 5,166 8,173 2,259 3,058 4,823 8,866 6,433 4,449
Below Normal (13%) 3,311 1,913 1,687 1,582 3,161 2,066 1,405 3,388 6,145 7,681 4,260 3,333

Dry (24%) 2,736 1,615 1,966 1,360 1,497 1,321 1,203 2,431 4,961 4,326 3,639 2,574
Critical (15%) 2,577 1,582 1,853 1,139 1,317 1,520 1,414 1,569 3,170 2,495 1,969 1,595

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 -147 146 5,081 1,214 -14 -23 2,333 -580 -415 -4,420

20% 0 0 -210 985 1,663 1,996 78 924 2,244 -733 -1,039 -4,346

30% 0 -446 395 0 2,510 1,263 67 2,543 2,309 -806 -1,662 -3,603

40% -26 -272 0 0 679 862 47 939 1,510 -885 -1,656 -3,856

50% 1,541 0 0 0 0 835 150 575 961 -2,408 -1,345 -3,160

60% 792 0 0 0 0 0 0 529 1,047 -3,333 -1,250 -1,644

70% 146 500 0 0 0 0 0 334 832 -2,604 196 -181

80% 500 0 174 240 0 0 0 0 604 -1,177 290 -119

90% 298 0 47 0 0 0 209 0 336 -202 -6 0

Full Simulation Period
b 330 -36 344 455 671 433 66 558 1,261 -1,224 -657 -2,319

Wet (32%) 139 -94 1,423 1,373 757 628 -8 159 533 -897 -1,490 -6,011

Above Normal (16%) 425 -140 -157 107 1,485 1,365 322 977 1,888 -720 -1,294 -3,354

Below Normal (13%) 262 -105 -651 -13 1,573 125 125 1,611 3,192 -1,267 -2,111 -17

Dry (24%) 154 -46 -66 0 -8 24 -61 610 1,052 -2,268 1,004 313
Critical (15%) 999 287 144 31 -96 -36 109 -81 739 -701 403 305

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-25-1. Feather River d/s of Thermalito, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,220 13,743 14,312 13,576 8,403 8,298 5,577 10,000 8,144 10,000
20% 4,000 2,500 3,630 2,003 9,837 9,026 3,608 5,429 4,391 9,787 7,695 9,593
30% 4,000 2,500 1,823 1,700 3,741 6,580 2,690 2,791 3,939 9,427 7,343 8,157
40% 4,000 1,972 1,700 1,700 1,700 4,666 1,806 2,430 3,712 8,907 6,401 7,651
50% 1,898 1,700 1,700 1,700 1,700 1,700 1,104 1,920 3,311 8,572 4,991 5,642
60% 1,700 1,700 1,700 1,700 1,700 1,700 1,000 1,427 2,787 8,170 3,941 3,548
70% 1,700 1,200 1,700 1,200 1,700 1,700 1,000 1,000 2,524 6,244 2,167 1,424
80% 1,200 1,200 1,200 960 1,200 1,000 1,000 1,000 1,922 4,207 1,665 1,170
90% 902 900 901 900 900 800 759 1,000 1,378 2,246 1,229 1,000

Full Simulation Period
b 2,553 1,991 2,769 4,356 5,170 6,055 3,069 3,455 3,376 7,275 4,802 5,364

Wet (32%) 2,929 2,680 4,053 10,322 11,983 13,155 6,595 6,942 3,800 7,817 5,835 9,265
Above Normal (16%) 2,235 1,740 2,676 2,369 3,681 6,808 1,938 2,081 2,935 9,586 7,727 7,802
Below Normal (13%) 3,050 2,018 2,338 1,595 1,589 1,941 1,281 1,778 2,954 8,948 6,371 3,350

Dry (24%) 2,583 1,662 2,032 1,360 1,505 1,296 1,264 1,821 3,909 6,594 2,635 2,261
Critical (15%) 1,578 1,295 1,709 1,108 1,413 1,555 1,305 1,650 2,431 3,196 1,566 1,290

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,285 14,314 16,714 13,573 8,396 8,298 6,837 10,000 8,031 5,388
20% 4,000 2,500 3,006 1,816 11,330 9,458 3,706 6,213 5,940 9,849 7,592 4,833
30% 4,000 1,700 1,755 1,700 5,977 7,640 2,833 4,432 5,428 9,452 6,512 3,781
40% 3,443 1,700 1,700 1,700 1,894 5,140 1,854 3,105 5,005 9,028 5,444 2,799
50% 2,035 1,700 1,700 1,700 1,700 2,508 1,230 2,641 4,563 8,667 4,544 2,222
60% 1,700 1,700 1,700 1,700 1,700 1,700 1,000 2,157 4,262 8,162 3,199 1,345
70% 1,700 1,200 1,700 1,200 1,700 1,700 1,000 1,669 3,798 5,497 2,312 1,197
80% 1,200 1,200 1,200 960 1,200 1,000 1,000 1,000 2,837 3,032 1,710 1,009
90% 902 900 904 900 900 800 853 1,000 2,107 2,030 1,231 1,000

Full Simulation Period
b 2,522 1,908 2,918 4,703 5,682 6,314 3,153 3,950 4,520 7,081 4,530 2,715

Wet (32%) 2,908 2,630 5,192 11,483 12,535 13,516 6,589 7,176 4,718 7,672 4,754 2,778
Above Normal (16%) 2,325 1,662 2,480 2,222 4,471 7,646 2,262 2,966 4,267 9,637 7,249 4,476
Below Normal (13%) 2,884 1,880 1,730 1,606 3,168 2,067 1,509 2,669 4,424 9,449 6,830 2,788

Dry (24%) 2,330 1,542 1,738 1,362 1,505 1,290 1,247 2,494 5,190 5,932 2,869 2,301
Critical (15%) 1,885 1,251 1,524 1,108 1,410 1,533 1,360 1,627 3,335 2,775 1,757 1,296

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 65 571 2,402 -3 -7 0 1,260 0 -113 -4,612

20% 0 0 -624 -187 1,493 432 98 784 1,550 63 -103 -4,760

30% 0 -800 -68 0 2,236 1,060 143 1,641 1,489 25 -830 -4,376

40% -557 -272 0 0 194 474 48 675 1,294 121 -956 -4,853

50% 137 0 0 0 0 808 126 721 1,252 95 -447 -3,419

60% 0 0 0 0 0 0 0 731 1,474 -8 -742 -2,202

70% 0 0 0 0 0 0 0 669 1,274 -747 146 -227

80% 0 0 0 0 0 0 0 0 916 -1,174 45 -161

90% 0 0 3 0 0 0 94 0 729 -216 2 0

Full Simulation Period
b

-31 -83 150 346 512 259 84 495 1,144 -194 -272 -2,649

Wet (32%) -20 -50 1,139 1,161 552 360 -6 235 918 -145 -1,082 -6,487

Above Normal (16%) 90 -79 -195 -148 790 838 324 885 1,332 50 -478 -3,326

Below Normal (13%) -166 -139 -608 11 1,580 125 228 891 1,470 501 459 -562

Dry (24%) -253 -120 -294 2 0 -6 -17 673 1,281 -661 234 40
Critical (15%) 307 -44 -186 0 -2 -22 55 -22 904 -421 191 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-25-2. Feather River d/s of Thermalito, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,220 13,743 14,312 13,576 8,403 8,298 5,577 10,000 8,144 10,000
20% 4,000 2,500 3,630 2,003 9,837 9,026 3,608 5,429 4,391 9,787 7,695 9,593
30% 4,000 2,500 1,823 1,700 3,741 6,580 2,690 2,791 3,939 9,427 7,343 8,157
40% 4,000 1,972 1,700 1,700 1,700 4,666 1,806 2,430 3,712 8,907 6,401 7,651
50% 1,898 1,700 1,700 1,700 1,700 1,700 1,104 1,920 3,311 8,572 4,991 5,642
60% 1,700 1,700 1,700 1,700 1,700 1,700 1,000 1,427 2,787 8,170 3,941 3,548
70% 1,700 1,200 1,700 1,200 1,700 1,700 1,000 1,000 2,524 6,244 2,167 1,424
80% 1,200 1,200 1,200 960 1,200 1,000 1,000 1,000 1,922 4,207 1,665 1,170
90% 902 900 901 900 900 800 759 1,000 1,378 2,246 1,229 1,000

Full Simulation Period
b 2,553 1,991 2,769 4,356 5,170 6,055 3,069 3,455 3,376 7,275 4,802 5,364

Wet (32%) 2,929 2,680 4,053 10,322 11,983 13,155 6,595 6,942 3,800 7,817 5,835 9,265
Above Normal (16%) 2,235 1,740 2,676 2,369 3,681 6,808 1,938 2,081 2,935 9,586 7,727 7,802
Below Normal (13%) 3,050 2,018 2,338 1,595 1,589 1,941 1,281 1,778 2,954 8,948 6,371 3,350

Dry (24%) 2,583 1,662 2,032 1,360 1,505 1,296 1,264 1,821 3,909 6,594 2,635 2,261
Critical (15%) 1,578 1,295 1,709 1,108 1,413 1,555 1,305 1,650 2,431 3,196 1,566 1,290

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,231 13,726 14,296 13,578 8,400 8,302 5,058 10,000 8,153 10,000
20% 4,000 2,500 3,623 2,007 10,475 9,029 3,609 5,429 4,304 9,954 7,732 9,613
30% 4,000 2,500 1,829 1,700 3,773 6,115 2,576 2,423 4,000 9,417 7,482 8,113
40% 4,000 2,031 1,700 1,700 1,700 4,669 1,805 1,708 3,726 8,981 6,683 7,599
50% 1,898 1,700 1,700 1,700 1,700 1,700 1,062 1,434 3,282 8,651 5,737 5,685
60% 1,700 1,700 1,700 1,700 1,700 1,700 1,000 1,156 2,772 8,291 3,988 3,116
70% 1,700 1,222 1,700 1,200 1,700 1,700 1,000 1,000 2,483 6,076 2,503 1,553
80% 1,200 1,200 1,200 960 1,200 1,000 1,000 1,000 1,915 4,810 1,766 1,190
90% 900 900 901 900 900 800 751 1,000 1,313 2,253 1,284 1,000

Full Simulation Period
b 2,547 2,010 2,781 4,298 5,160 6,046 3,051 3,229 3,351 7,389 4,998 5,365

Wet (32%) 2,942 2,681 4,073 10,143 11,984 13,175 6,596 6,943 3,764 7,907 5,996 9,171
Above Normal (16%) 2,237 1,834 2,674 2,357 3,602 6,700 1,937 1,959 2,913 9,601 7,728 7,796
Below Normal (13%) 3,049 2,018 2,338 1,595 1,589 1,946 1,281 1,420 2,828 9,007 6,773 3,521

Dry (24%) 2,584 1,675 2,038 1,360 1,505 1,296 1,242 1,328 3,924 6,938 2,869 2,298
Critical (15%) 1,507 1,295 1,743 1,108 1,426 1,566 1,218 1,382 2,459 3,139 1,798 1,287

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 11 -18 -16 3 -3 5 -519 0 9 0
20% 0 0 -7 4 638 3 1 1 -87 168 37 20
30% 0 0 6 0 32 -465 -114 -368 62 -9 139 -44

40% 0 59 0 0 0 3 -1 -722 15 74 282 -52

50% 0 0 0 0 0 0 -42 -486 -29 79 746 43
60% 0 0 0 0 0 0 0 -270 -16 121 46 -431

70% 0 22 0 0 0 0 0 0 -40 -168 336 128
80% 0 0 0 0 0 0 0 0 -6 604 101 21
90% -2 0 0 0 0 0 -8 0 -65 7 55 0

Full Simulation Period
b

-5 19 13 -59 -10 -9 -18 -226 -24 114 196 1

Wet (32%) 13 1 20 -180 2 20 1 1 -36 90 161 -94

Above Normal (16%) 2 94 -2 -12 -79 -108 -1 -122 -23 15 1 -6

Below Normal (13%) 0 0 -1 0 0 4 0 -358 -126 58 401 171
Dry (24%) 1 14 6 0 0 0 -22 -493 15 344 234 37

Critical (15%) -71 -1 34 0 13 11 -87 -268 27 -57 232 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-25-3. Feather River d/s of Thermalito, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,073 13,890 19,393 14,789 8,389 8,275 7,910 9,420 7,729 5,580
20% 4,000 2,500 3,420 2,988 11,501 11,022 3,686 6,352 6,635 9,054 6,656 5,247
30% 4,000 2,054 2,218 1,700 6,252 7,843 2,757 5,334 6,248 8,621 5,681 4,554
40% 3,974 1,700 1,700 1,700 2,379 5,528 1,853 3,369 5,222 8,022 4,745 3,796
50% 3,439 1,700 1,700 1,700 1,700 2,535 1,254 2,495 4,272 6,164 3,646 2,481
60% 2,492 1,700 1,700 1,700 1,700 1,700 1,000 1,956 3,834 4,837 2,691 1,904
70% 1,846 1,700 1,700 1,200 1,700 1,700 1,000 1,334 3,356 3,641 2,363 1,244
80% 1,700 1,200 1,374 1,200 1,200 1,000 1,000 1,000 2,525 3,030 1,955 1,051
90% 1,200 900 948 900 900 800 968 1,000 1,714 2,044 1,223 1,000

Full Simulation Period
b 2,883 1,956 3,113 4,812 5,841 6,488 3,136 4,013 4,637 6,050 4,145 3,045

Wet (32%) 3,068 2,585 5,476 11,696 12,740 13,784 6,587 7,101 4,333 6,920 4,346 3,254
Above Normal (16%) 2,660 1,600 2,519 2,477 5,166 8,173 2,259 3,058 4,823 8,866 6,433 4,449
Below Normal (13%) 3,311 1,913 1,687 1,582 3,161 2,066 1,405 3,388 6,145 7,681 4,260 3,333

Dry (24%) 2,736 1,615 1,966 1,360 1,497 1,321 1,203 2,431 4,961 4,326 3,639 2,574
Critical (15%) 2,577 1,582 1,853 1,139 1,317 1,520 1,414 1,569 3,170 2,495 1,969 1,595

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,220 13,743 14,312 13,576 8,403 8,298 5,577 10,000 8,144 10,000
20% 4,000 2,500 3,630 2,003 9,837 9,026 3,608 5,429 4,391 9,787 7,695 9,593
30% 4,000 2,500 1,823 1,700 3,741 6,580 2,690 2,791 3,939 9,427 7,343 8,157
40% 4,000 1,972 1,700 1,700 1,700 4,666 1,806 2,430 3,712 8,907 6,401 7,651
50% 1,898 1,700 1,700 1,700 1,700 1,700 1,104 1,920 3,311 8,572 4,991 5,642
60% 1,700 1,700 1,700 1,700 1,700 1,700 1,000 1,427 2,787 8,170 3,941 3,548
70% 1,700 1,200 1,700 1,200 1,700 1,700 1,000 1,000 2,524 6,244 2,167 1,424
80% 1,200 1,200 1,200 960 1,200 1,000 1,000 1,000 1,922 4,207 1,665 1,170
90% 902 900 901 900 900 800 759 1,000 1,378 2,246 1,229 1,000

Full Simulation Period
b 2,553 1,991 2,769 4,356 5,170 6,055 3,069 3,455 3,376 7,275 4,802 5,364

Wet (32%) 2,929 2,680 4,053 10,322 11,983 13,155 6,595 6,942 3,800 7,817 5,835 9,265
Above Normal (16%) 2,235 1,740 2,676 2,369 3,681 6,808 1,938 2,081 2,935 9,586 7,727 7,802
Below Normal (13%) 3,050 2,018 2,338 1,595 1,589 1,941 1,281 1,778 2,954 8,948 6,371 3,350

Dry (24%) 2,583 1,662 2,032 1,360 1,505 1,296 1,264 1,821 3,909 6,594 2,635 2,261
Critical (15%) 1,578 1,295 1,709 1,108 1,413 1,555 1,305 1,650 2,431 3,196 1,566 1,290

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 147 -146 -5,081 -1,214 14 23 -2,333 580 415 4,420
20% 0 0 210 -985 -1,663 -1,996 -78 -924 -2,244 733 1,039 4,346
30% 0 446 -395 0 -2,510 -1,263 -67 -2,543 -2,309 806 1,662 3,603
40% 26 272 0 0 -679 -862 -47 -939 -1,510 885 1,656 3,856
50% -1,541 0 0 0 0 -835 -150 -575 -961 2,408 1,345 3,160
60% -792 0 0 0 0 0 0 -529 -1,047 3,333 1,250 1,644
70% -146 -500 0 0 0 0 0 -334 -832 2,604 -196 181
80% -500 0 -174 -240 0 0 0 0 -604 1,177 -290 119
90% -298 0 -47 0 0 0 -209 0 -336 202 6 0

Full Simulation Period
b

-330 36 -344 -455 -671 -433 -66 -558 -1,261 1,224 657 2,319

Wet (32%) -139 94 -1,423 -1,373 -757 -628 8 -159 -533 897 1,490 6,011
Above Normal (16%) -425 140 157 -107 -1,485 -1,365 -322 -977 -1,888 720 1,294 3,354
Below Normal (13%) -262 105 651 13 -1,573 -125 -125 -1,611 -3,192 1,267 2,111 17

Dry (24%) -154 46 66 0 8 -24 61 -610 -1,052 2,268 -1,004 -313

Critical (15%) -999 -287 -144 -31 96 36 -109 81 -739 701 -403 -305

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-25-4. Feather River d/s of Thermalito, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,073 13,890 19,393 14,789 8,389 8,275 7,910 9,420 7,729 5,580
20% 4,000 2,500 3,420 2,988 11,501 11,022 3,686 6,352 6,635 9,054 6,656 5,247
30% 4,000 2,054 2,218 1,700 6,252 7,843 2,757 5,334 6,248 8,621 5,681 4,554
40% 3,974 1,700 1,700 1,700 2,379 5,528 1,853 3,369 5,222 8,022 4,745 3,796
50% 3,439 1,700 1,700 1,700 1,700 2,535 1,254 2,495 4,272 6,164 3,646 2,481
60% 2,492 1,700 1,700 1,700 1,700 1,700 1,000 1,956 3,834 4,837 2,691 1,904
70% 1,846 1,700 1,700 1,200 1,700 1,700 1,000 1,334 3,356 3,641 2,363 1,244
80% 1,700 1,200 1,374 1,200 1,200 1,000 1,000 1,000 2,525 3,030 1,955 1,051
90% 1,200 900 948 900 900 800 968 1,000 1,714 2,044 1,223 1,000

Full Simulation Period
b 2,883 1,956 3,113 4,812 5,841 6,488 3,136 4,013 4,637 6,050 4,145 3,045

Wet (32%) 3,068 2,585 5,476 11,696 12,740 13,784 6,587 7,101 4,333 6,920 4,346 3,254
Above Normal (16%) 2,660 1,600 2,519 2,477 5,166 8,173 2,259 3,058 4,823 8,866 6,433 4,449
Below Normal (13%) 3,311 1,913 1,687 1,582 3,161 2,066 1,405 3,388 6,145 7,681 4,260 3,333

Dry (24%) 2,736 1,615 1,966 1,360 1,497 1,321 1,203 2,431 4,961 4,326 3,639 2,574
Critical (15%) 2,577 1,582 1,853 1,139 1,317 1,520 1,414 1,569 3,170 2,495 1,969 1,595

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,285 14,314 16,714 13,573 8,396 8,298 6,837 10,000 8,031 5,388
20% 4,000 2,500 3,006 1,816 11,330 9,458 3,706 6,213 5,940 9,849 7,592 4,833
30% 4,000 1,700 1,755 1,700 5,977 7,640 2,833 4,432 5,428 9,452 6,512 3,781
40% 3,443 1,700 1,700 1,700 1,894 5,140 1,854 3,105 5,005 9,028 5,444 2,799
50% 2,035 1,700 1,700 1,700 1,700 2,508 1,230 2,641 4,563 8,667 4,544 2,222
60% 1,700 1,700 1,700 1,700 1,700 1,700 1,000 2,157 4,262 8,162 3,199 1,345
70% 1,700 1,200 1,700 1,200 1,700 1,700 1,000 1,669 3,798 5,497 2,312 1,197
80% 1,200 1,200 1,200 960 1,200 1,000 1,000 1,000 2,837 3,032 1,710 1,009
90% 902 900 904 900 900 800 853 1,000 2,107 2,030 1,231 1,000

Full Simulation Period
b 2,522 1,908 2,918 4,703 5,682 6,314 3,153 3,950 4,520 7,081 4,530 2,715

Wet (32%) 2,908 2,630 5,192 11,483 12,535 13,516 6,589 7,176 4,718 7,672 4,754 2,778
Above Normal (16%) 2,325 1,662 2,480 2,222 4,471 7,646 2,262 2,966 4,267 9,637 7,249 4,476
Below Normal (13%) 2,884 1,880 1,730 1,606 3,168 2,067 1,509 2,669 4,424 9,449 6,830 2,788

Dry (24%) 2,330 1,542 1,738 1,362 1,505 1,290 1,247 2,494 5,190 5,932 2,869 2,301
Critical (15%) 1,885 1,251 1,524 1,108 1,410 1,533 1,360 1,627 3,335 2,775 1,757 1,296

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 212 424 -2,679 -1,216 8 23 -1,073 580 302 -192

20% 0 0 -414 -1,172 -171 -1,564 21 -140 -695 796 936 -415

30% 0 -354 -463 0 -275 -203 76 -901 -820 831 832 -773

40% -531 0 0 0 -485 -387 1 -264 -216 1,005 700 -997

50% -1,403 0 0 0 0 -27 -24 146 291 2,503 898 -259

60% -792 0 0 0 0 0 0 202 428 3,325 508 -559

70% -146 -500 0 0 0 0 0 335 442 1,857 -50 -47

80% -500 0 -174 -240 0 0 0 0 312 2 -245 -42

90% -298 0 -44 0 0 0 -114 0 393 -14 8 0

Full Simulation Period
b

-361 -47 -194 -109 -159 -174 18 -63 -117 1,031 385 -330

Wet (32%) -159 44 -284 -213 -205 -268 2 75 385 753 408 -476

Above Normal (16%) -335 62 -39 -255 -695 -528 3 -92 -556 770 816 27
Below Normal (13%) -428 -33 43 24 7 0 103 -719 -1,722 1,768 2,569 -545

Dry (24%) -407 -73 -228 2 8 -31 44 63 228 1,606 -770 -274

Critical (15%) -692 -331 -329 -31 94 13 -54 59 165 280 -212 -299

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-25-5. Feather River d/s of Thermalito, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,073 13,890 19,393 14,789 8,389 8,275 7,910 9,420 7,729 5,580
20% 4,000 2,500 3,420 2,988 11,501 11,022 3,686 6,352 6,635 9,054 6,656 5,247
30% 4,000 2,054 2,218 1,700 6,252 7,843 2,757 5,334 6,248 8,621 5,681 4,554
40% 3,974 1,700 1,700 1,700 2,379 5,528 1,853 3,369 5,222 8,022 4,745 3,796
50% 3,439 1,700 1,700 1,700 1,700 2,535 1,254 2,495 4,272 6,164 3,646 2,481
60% 2,492 1,700 1,700 1,700 1,700 1,700 1,000 1,956 3,834 4,837 2,691 1,904
70% 1,846 1,700 1,700 1,200 1,700 1,700 1,000 1,334 3,356 3,641 2,363 1,244
80% 1,700 1,200 1,374 1,200 1,200 1,000 1,000 1,000 2,525 3,030 1,955 1,051
90% 1,200 900 948 900 900 800 968 1,000 1,714 2,044 1,223 1,000

Full Simulation Period
b 2,883 1,956 3,113 4,812 5,841 6,488 3,136 4,013 4,637 6,050 4,145 3,045

Wet (32%) 3,068 2,585 5,476 11,696 12,740 13,784 6,587 7,101 4,333 6,920 4,346 3,254
Above Normal (16%) 2,660 1,600 2,519 2,477 5,166 8,173 2,259 3,058 4,823 8,866 6,433 4,449
Below Normal (13%) 3,311 1,913 1,687 1,582 3,161 2,066 1,405 3,388 6,145 7,681 4,260 3,333

Dry (24%) 2,736 1,615 1,966 1,360 1,497 1,321 1,203 2,431 4,961 4,326 3,639 2,574
Critical (15%) 2,577 1,582 1,853 1,139 1,317 1,520 1,414 1,569 3,170 2,495 1,969 1,595

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,231 13,726 14,296 13,578 8,400 8,302 5,058 10,000 8,153 10,000
20% 4,000 2,500 3,623 2,007 10,475 9,029 3,609 5,429 4,304 9,954 7,732 9,613
30% 4,000 2,500 1,829 1,700 3,773 6,115 2,576 2,423 4,000 9,417 7,482 8,113
40% 4,000 2,031 1,700 1,700 1,700 4,669 1,805 1,708 3,726 8,981 6,683 7,599
50% 1,898 1,700 1,700 1,700 1,700 1,700 1,062 1,434 3,282 8,651 5,737 5,685
60% 1,700 1,700 1,700 1,700 1,700 1,700 1,000 1,156 2,772 8,291 3,988 3,116
70% 1,700 1,222 1,700 1,200 1,700 1,700 1,000 1,000 2,483 6,076 2,503 1,553
80% 1,200 1,200 1,200 960 1,200 1,000 1,000 1,000 1,915 4,810 1,766 1,190
90% 900 900 901 900 900 800 751 1,000 1,313 2,253 1,284 1,000

Full Simulation Period
b 2,547 2,010 2,781 4,298 5,160 6,046 3,051 3,229 3,351 7,389 4,998 5,365

Wet (32%) 2,942 2,681 4,073 10,143 11,984 13,175 6,596 6,943 3,764 7,907 5,996 9,171
Above Normal (16%) 2,237 1,834 2,674 2,357 3,602 6,700 1,937 1,959 2,913 9,601 7,728 7,796
Below Normal (13%) 3,049 2,018 2,338 1,595 1,589 1,946 1,281 1,420 2,828 9,007 6,773 3,521

Dry (24%) 2,584 1,675 2,038 1,360 1,505 1,296 1,242 1,328 3,924 6,938 2,869 2,298
Critical (15%) 1,507 1,295 1,743 1,108 1,426 1,566 1,218 1,382 2,459 3,139 1,798 1,287

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 158 -164 -5,097 -1,211 11 27 -2,852 580 425 4,420
20% 0 0 203 -981 -1,026 -1,993 -77 -923 -2,331 901 1,076 4,366
30% 0 446 -389 0 -2,478 -1,728 -181 -2,911 -2,247 797 1,801 3,559
40% 26 331 0 0 -679 -859 -48 -1,661 -1,495 958 1,938 3,803
50% -1,541 0 0 0 0 -835 -192 -1,061 -990 2,488 2,091 3,203
60% -792 0 0 0 0 0 0 -800 -1,062 3,454 1,297 1,212
70% -146 -478 0 0 0 0 0 -334 -872 2,436 140 309
80% -500 0 -174 -240 0 0 0 0 -610 1,781 -189 139
90% -300 0 -47 0 0 0 -217 0 -400 209 61 0

Full Simulation Period
b

-336 54 -331 -514 -681 -442 -84 -785 -1,286 1,339 853 2,320

Wet (32%) -126 95 -1,403 -1,553 -756 -609 9 -158 -569 988 1,651 5,917
Above Normal (16%) -423 234 155 -119 -1,564 -1,474 -322 -1,099 -1,911 735 1,295 3,348
Below Normal (13%) -262 105 650 13 -1,573 -121 -125 -1,969 -3,317 1,325 2,512 188

Dry (24%) -152 60 72 0 8 -25 39 -1,103 -1,038 2,612 -770 -276

Critical (15%) -1,070 -287 -110 -31 109 47 -196 -187 -712 644 -171 -307

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-25-6. Feather River d/s of Thermalito, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.26. Fremont Weir Spills  1 
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Figure C-26-1. Fremont Weir, Long-Term* Average Spills

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-26-2. Fremont Weir, Wet Year* Long-Term** Average Spills

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-26-3. Fremont Weir, Above Normal Year* Long-Term** Average Spills

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-26-4. Fremont Weir, Below Normal Year* Long-Term** Average Spills

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-26-5. Fremont Weir, Dry Year* Long-Term** Average Spills

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-26-6. Fremont Weir, Critical Year* Long-Term** Average Spills

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 7,229 23,972 40,788 16,077 5,836 100 100 0 0 100
20% 100 100 3,479 10,411 12,582 6,630 3,995 100 100 0 0 100
30% 100 100 1,219 5,246 7,068 4,531 884 100 100 0 0 100
40% 100 100 507 2,721 5,249 3,462 340 100 100 0 0 100
50% 100 100 185 1,412 3,305 1,749 114 100 100 0 0 100
60% 100 100 100 683 2,173 975 100 100 100 0 0 100
70% 100 100 100 145 932 321 100 100 100 0 0 100
80% 100 100 100 100 187 176 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 126 357 3,241 9,085 12,410 7,637 2,206 160 104 0 0 100

Wet (32%) 183 910 8,420 24,291 29,547 18,493 5,627 289 113 0 0 100
Above Normal (16%) 100 100 2,765 5,997 13,013 7,928 1,688 100 100 0 0 100
Below Normal (13%) 100 100 242 1,004 3,031 883 293 100 100 0 0 100

Dry (24%) 100 100 322 902 2,024 1,393 407 100 100 0 0 100
Critical (15%) 100 100 149 528 534 396 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 10,543 30,193 44,709 18,331 5,859 100 100 0 0 100
20% 100 100 3,673 10,516 13,894 7,379 4,169 100 100 0 0 100
30% 100 100 1,561 5,231 8,342 5,266 966 100 100 0 0 100
40% 100 100 533 2,826 5,470 3,433 341 100 100 0 0 100
50% 100 100 186 1,630 3,269 2,065 119 100 100 0 0 100
60% 100 100 100 851 2,291 1,101 100 100 100 0 0 100
70% 100 100 100 153 1,008 481 100 100 100 0 0 100
80% 100 100 100 100 184 201 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 115 384 3,697 9,549 13,200 7,942 2,211 160 104 0 0 100

Wet (32%) 147 996 9,888 25,442 30,547 18,997 5,602 289 113 0 0 100
Above Normal (16%) 100 100 2,659 6,349 15,114 8,566 1,765 100 100 0 0 100
Below Normal (13%) 100 100 262 1,256 4,057 1,166 292 100 100 0 0 100

Dry (24%) 100 100 342 932 2,032 1,411 411 100 100 0 0 100
Critical (15%) 100 100 149 542 533 408 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 3,314 6,220 3,920 2,254 23 0 0 0 0 0
20% 0 0 194 105 1,312 749 174 0 0 0 0 0
30% 0 0 341 -15 1,273 735 82 0 0 0 0 0
40% 0 0 26 105 221 -29 1 0 0 0 0 0
50% 0 0 1 218 -36 316 5 0 0 0 0 0
60% 0 0 0 168 118 126 0 0 0 0 0 0
70% 0 0 0 8 76 161 0 0 0 0 0 0
80% 0 0 0 0 -2 25 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

-12 27 456 464 790 305 5 0 0 0 0 0

Wet (32%) -37 86 1,468 1,151 1,000 504 -25 0 0 0 0 0
Above Normal (16%) 0 0 -106 352 2,102 638 77 0 0 0 0 0
Below Normal (13%) 0 0 20 253 1,026 283 -1 0 0 0 0 0

Dry (24%) 0 0 20 30 7 17 4 0 0 0 0 0
Critical (15%) 0 0 1 15 -1 12 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Spills (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Spills (cfs)

Table C-26-1. Fremont Weir, Monthly Spills 

No Action Alternative

Statistic

Monthly Spills (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 7,229 23,972 40,788 16,077 5,836 100 100 0 0 100
20% 100 100 3,479 10,411 12,582 6,630 3,995 100 100 0 0 100
30% 100 100 1,219 5,246 7,068 4,531 884 100 100 0 0 100
40% 100 100 507 2,721 5,249 3,462 340 100 100 0 0 100
50% 100 100 185 1,412 3,305 1,749 114 100 100 0 0 100
60% 100 100 100 683 2,173 975 100 100 100 0 0 100
70% 100 100 100 145 932 321 100 100 100 0 0 100
80% 100 100 100 100 187 176 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 126 357 3,241 9,085 12,410 7,637 2,206 160 104 0 0 100

Wet (32%) 183 910 8,420 24,291 29,547 18,493 5,627 289 113 0 0 100
Above Normal (16%) 100 100 2,765 5,997 13,013 7,928 1,688 100 100 0 0 100
Below Normal (13%) 100 100 242 1,004 3,031 883 293 100 100 0 0 100

Dry (24%) 100 100 322 902 2,024 1,393 407 100 100 0 0 100
Critical (15%) 100 100 149 528 534 396 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 10,562 27,452 43,972 18,326 5,842 100 100 0 0 100
20% 100 100 3,657 10,624 13,753 6,816 4,163 100 100 0 0 100
30% 100 100 1,554 5,215 8,000 4,697 961 100 100 0 0 100
40% 100 100 535 2,831 5,471 3,406 341 100 100 0 0 100
50% 100 100 215 1,519 3,328 2,006 114 100 100 0 0 100
60% 100 100 100 789 2,202 1,123 100 100 100 0 0 100
70% 100 100 100 152 1,089 440 100 100 100 0 0 100
80% 100 100 100 100 203 179 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 112 377 3,640 9,456 13,036 7,875 2,216 160 104 0 0 100

Wet (32%) 139 973 9,693 25,241 30,361 18,837 5,617 289 113 0 0 100
Above Normal (16%) 100 100 2,686 6,188 14,531 8,490 1,768 100 100 0 0 100
Below Normal (13%) 100 100 262 1,250 4,001 1,153 293 100 100 0 0 100

Dry (24%) 100 100 342 923 2,007 1,406 410 100 100 0 0 100
Critical (15%) 100 100 150 534 545 397 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 3,333 3,480 3,184 2,249 6 0 0 0 0 0
20% 0 0 178 213 1,170 186 168 0 0 0 0 0
30% 0 0 335 -32 932 166 78 0 0 0 0 0
40% 0 0 28 110 221 -55 2 0 0 0 0 0
50% 0 0 29 107 23 256 0 0 0 0 0 0
60% 0 0 0 106 29 147 0 0 0 0 0 0
70% 0 0 0 7 157 119 0 0 0 0 0 0
80% 0 0 0 0 16 3 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

-14 20 399 371 626 238 10 0 0 0 0 0

Wet (32%) -45 64 1,273 950 813 344 -10 1 0 0 0 0
Above Normal (16%) 0 0 -78 192 1,519 562 80 0 0 0 0 0
Below Normal (13%) 0 0 20 247 970 271 -1 0 0 0 0 0

Dry (24%) 0 0 19 22 -17 13 3 0 0 0 0 0
Critical (15%) 0 0 1 7 11 1 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Spills (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Spills (cfs)

Table C-26-2. Fremont Weir, Monthly Spills 

No Action Alternative

Statistic

Monthly Spills (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 7,229 23,972 40,788 16,077 5,836 100 100 0 0 100
20% 100 100 3,479 10,411 12,582 6,630 3,995 100 100 0 0 100
30% 100 100 1,219 5,246 7,068 4,531 884 100 100 0 0 100
40% 100 100 507 2,721 5,249 3,462 340 100 100 0 0 100
50% 100 100 185 1,412 3,305 1,749 114 100 100 0 0 100
60% 100 100 100 683 2,173 975 100 100 100 0 0 100
70% 100 100 100 145 932 321 100 100 100 0 0 100
80% 100 100 100 100 187 176 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 126 357 3,241 9,085 12,410 7,637 2,206 160 104 0 0 100

Wet (32%) 183 910 8,420 24,291 29,547 18,493 5,627 289 113 0 0 100
Above Normal (16%) 100 100 2,765 5,997 13,013 7,928 1,688 100 100 0 0 100
Below Normal (13%) 100 100 242 1,004 3,031 883 293 100 100 0 0 100

Dry (24%) 100 100 322 902 2,024 1,393 407 100 100 0 0 100
Critical (15%) 100 100 149 528 534 396 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 7,431 23,953 40,288 16,133 5,836 100 100 0 0 100
20% 100 100 3,445 10,420 12,539 6,538 3,992 100 100 0 0 100
30% 100 100 1,217 5,246 7,057 4,576 884 100 100 0 0 100
40% 100 100 507 2,676 5,250 3,467 341 100 100 0 0 100
50% 100 100 198 1,412 3,305 1,717 114 100 100 0 0 100
60% 100 100 100 683 2,148 963 100 100 100 0 0 100
70% 100 100 100 144 932 336 100 100 100 0 0 100
80% 100 100 100 100 187 176 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 122 364 3,237 9,006 12,386 7,638 2,206 160 104 0 0 100

Wet (32%) 170 933 8,400 24,048 29,507 18,512 5,627 289 113 0 0 100
Above Normal (16%) 100 100 2,786 6,000 12,885 7,895 1,688 100 100 0 0 100
Below Normal (13%) 100 100 242 1,004 3,115 886 293 100 100 0 0 100

Dry (24%) 100 100 317 896 2,015 1,398 407 100 100 0 0 100
Critical (15%) 100 100 151 525 531 393 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 202 -19 -501 56 0 0 0 0 0 0
20% 0 0 -34 10 -43 -92 -3 0 0 0 0 0
30% 0 0 -2 -1 -11 45 0 0 0 0 0 0
40% 0 0 0 -44 1 6 1 0 0 0 0 0
50% 0 0 13 0 0 -32 0 0 0 0 0 0
60% 0 0 0 0 -25 -12 0 0 0 0 0 0
70% 0 0 0 -1 0 15 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

-4 7 -4 -78 -24 2 0 0 0 0 0 0

Wet (32%) -13 23 -20 -243 -40 18 0 0 0 0 0 0
Above Normal (16%) 0 0 22 4 -128 -34 0 0 0 0 0 0
Below Normal (13%) 0 0 -1 0 84 3 0 0 0 0 0 0

Dry (24%) 0 0 -5 -6 -10 4 0 0 0 0 0 0
Critical (15%) 0 0 2 -3 -3 -3 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Spills (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Spills (cfs)

Table C-26-3. Fremont Weir, Monthly Spills 

No Action Alternative

Statistic

Monthly Spills (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 10,543 30,193 44,709 18,331 5,859 100 100 0 0 100
20% 100 100 3,673 10,516 13,894 7,379 4,169 100 100 0 0 100
30% 100 100 1,561 5,231 8,342 5,266 966 100 100 0 0 100
40% 100 100 533 2,826 5,470 3,433 341 100 100 0 0 100
50% 100 100 186 1,630 3,269 2,065 119 100 100 0 0 100
60% 100 100 100 851 2,291 1,101 100 100 100 0 0 100
70% 100 100 100 153 1,008 481 100 100 100 0 0 100
80% 100 100 100 100 184 201 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 115 384 3,697 9,549 13,200 7,942 2,211 160 104 0 0 100

Wet (32%) 147 996 9,888 25,442 30,547 18,997 5,602 289 113 0 0 100
Above Normal (16%) 100 100 2,659 6,349 15,114 8,566 1,765 100 100 0 0 100
Below Normal (13%) 100 100 262 1,256 4,057 1,166 292 100 100 0 0 100

Dry (24%) 100 100 342 932 2,032 1,411 411 100 100 0 0 100
Critical (15%) 100 100 149 542 533 408 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 7,229 23,972 40,788 16,077 5,836 100 100 0 0 100
20% 100 100 3,479 10,411 12,582 6,630 3,995 100 100 0 0 100
30% 100 100 1,219 5,246 7,068 4,531 884 100 100 0 0 100
40% 100 100 507 2,721 5,249 3,462 340 100 100 0 0 100
50% 100 100 185 1,412 3,305 1,749 114 100 100 0 0 100
60% 100 100 100 683 2,173 975 100 100 100 0 0 100
70% 100 100 100 145 932 321 100 100 100 0 0 100
80% 100 100 100 100 187 176 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 126 357 3,241 9,085 12,410 7,637 2,206 160 104 0 0 100

Wet (32%) 183 910 8,420 24,291 29,547 18,493 5,627 289 113 0 0 100
Above Normal (16%) 100 100 2,765 5,997 13,013 7,928 1,688 100 100 0 0 100
Below Normal (13%) 100 100 242 1,004 3,031 883 293 100 100 0 0 100

Dry (24%) 100 100 322 902 2,024 1,393 407 100 100 0 0 100
Critical (15%) 100 100 149 528 534 396 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 -3,314 -6,220 -3,920 -2,254 -23 0 0 0 0 0
20% 0 0 -194 -105 -1,312 -749 -174 0 0 0 0 0
30% 0 0 -341 15 -1,273 -735 -82 0 0 0 0 0
40% 0 0 -26 -105 -221 29 -1 0 0 0 0 0
50% 0 0 -1 -218 36 -316 -5 0 0 0 0 0
60% 0 0 0 -168 -118 -126 0 0 0 0 0 0
70% 0 0 0 -8 -76 -161 0 0 0 0 0 0
80% 0 0 0 0 2 -25 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 12 -27 -456 -464 -790 -305 -5 0 0 0 0 0

Wet (32%) 37 -86 -1,468 -1,151 -1,000 -504 25 0 0 0 0 0
Above Normal (16%) 0 0 106 -352 -2,102 -638 -77 0 0 0 0 0
Below Normal (13%) 0 0 -20 -253 -1,026 -283 1 0 0 0 0 0

Dry (24%) 0 0 -20 -30 -7 -17 -4 0 0 0 0 0
Critical (15%) 0 0 -1 -15 1 -12 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Spills (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Spills (cfs)

Table C-26-4. Fremont Weir, Monthly Spills 

Second Basis of Comparison

Statistic

Monthly Spills (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 10,543 30,193 44,709 18,331 5,859 100 100 0 0 100
20% 100 100 3,673 10,516 13,894 7,379 4,169 100 100 0 0 100
30% 100 100 1,561 5,231 8,342 5,266 966 100 100 0 0 100
40% 100 100 533 2,826 5,470 3,433 341 100 100 0 0 100
50% 100 100 186 1,630 3,269 2,065 119 100 100 0 0 100
60% 100 100 100 851 2,291 1,101 100 100 100 0 0 100
70% 100 100 100 153 1,008 481 100 100 100 0 0 100
80% 100 100 100 100 184 201 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 115 384 3,697 9,549 13,200 7,942 2,211 160 104 0 0 100

Wet (32%) 147 996 9,888 25,442 30,547 18,997 5,602 289 113 0 0 100
Above Normal (16%) 100 100 2,659 6,349 15,114 8,566 1,765 100 100 0 0 100
Below Normal (13%) 100 100 262 1,256 4,057 1,166 292 100 100 0 0 100

Dry (24%) 100 100 342 932 2,032 1,411 411 100 100 0 0 100
Critical (15%) 100 100 149 542 533 408 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 10,562 27,452 43,972 18,326 5,842 100 100 0 0 100
20% 100 100 3,657 10,624 13,753 6,816 4,163 100 100 0 0 100
30% 100 100 1,554 5,215 8,000 4,697 961 100 100 0 0 100
40% 100 100 535 2,831 5,471 3,406 341 100 100 0 0 100
50% 100 100 215 1,519 3,328 2,006 114 100 100 0 0 100
60% 100 100 100 789 2,202 1,123 100 100 100 0 0 100
70% 100 100 100 152 1,089 440 100 100 100 0 0 100
80% 100 100 100 100 203 179 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 112 377 3,640 9,456 13,036 7,875 2,216 160 104 0 0 100

Wet (32%) 139 973 9,693 25,241 30,361 18,837 5,617 289 113 0 0 100
Above Normal (16%) 100 100 2,686 6,188 14,531 8,490 1,768 100 100 0 0 100
Below Normal (13%) 100 100 262 1,250 4,001 1,153 293 100 100 0 0 100

Dry (24%) 100 100 342 923 2,007 1,406 410 100 100 0 0 100
Critical (15%) 100 100 150 534 545 397 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 19 -2,740 -736 -5 -17 0 0 0 0 0
20% 0 0 -16 108 -141 -563 -7 0 0 0 0 0
30% 0 0 -6 -16 -342 -569 -5 0 0 0 0 0
40% 0 0 2 5 1 -26 1 0 0 0 0 0
50% 0 0 29 -111 59 -59 -5 0 0 0 0 0
60% 0 0 0 -61 -89 22 0 0 0 0 0 0
70% 0 0 0 -1 81 -42 0 0 0 0 0 0
80% 0 0 0 0 19 -21 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

-3 -7 -58 -93 -163 -67 5 0 0 0 0 0

Wet (32%) -8 -23 -195 -201 -187 -160 15 0 0 0 0 0
Above Normal (16%) 0 0 28 -161 -583 -76 4 0 0 0 0 0
Below Normal (13%) 0 0 0 -6 -56 -13 0 0 0 0 0 0

Dry (24%) 0 0 -1 -9 -24 -4 -2 0 0 0 0 0
Critical (15%) 0 0 0 -8 12 -11 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Spills (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Spills (cfs)

Table C-26-5. Fremont Weir, Monthly Spills 

Second Basis of Comparison

Statistic

Monthly Spills (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 10,543 30,193 44,709 18,331 5,859 100 100 0 0 100
20% 100 100 3,673 10,516 13,894 7,379 4,169 100 100 0 0 100
30% 100 100 1,561 5,231 8,342 5,266 966 100 100 0 0 100
40% 100 100 533 2,826 5,470 3,433 341 100 100 0 0 100
50% 100 100 186 1,630 3,269 2,065 119 100 100 0 0 100
60% 100 100 100 851 2,291 1,101 100 100 100 0 0 100
70% 100 100 100 153 1,008 481 100 100 100 0 0 100
80% 100 100 100 100 184 201 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 115 384 3,697 9,549 13,200 7,942 2,211 160 104 0 0 100

Wet (32%) 147 996 9,888 25,442 30,547 18,997 5,602 289 113 0 0 100
Above Normal (16%) 100 100 2,659 6,349 15,114 8,566 1,765 100 100 0 0 100
Below Normal (13%) 100 100 262 1,256 4,057 1,166 292 100 100 0 0 100

Dry (24%) 100 100 342 932 2,032 1,411 411 100 100 0 0 100
Critical (15%) 100 100 149 542 533 408 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 7,431 23,953 40,288 16,133 5,836 100 100 0 0 100
20% 100 100 3,445 10,420 12,539 6,538 3,992 100 100 0 0 100
30% 100 100 1,217 5,246 7,057 4,576 884 100 100 0 0 100
40% 100 100 507 2,676 5,250 3,467 341 100 100 0 0 100
50% 100 100 198 1,412 3,305 1,717 114 100 100 0 0 100
60% 100 100 100 683 2,148 963 100 100 100 0 0 100
70% 100 100 100 144 932 336 100 100 100 0 0 100
80% 100 100 100 100 187 176 100 100 100 0 0 100
90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 122 364 3,237 9,006 12,386 7,638 2,206 160 104 0 0 100

Wet (32%) 170 933 8,400 24,048 29,507 18,512 5,627 289 113 0 0 100
Above Normal (16%) 100 100 2,786 6,000 12,885 7,895 1,688 100 100 0 0 100
Below Normal (13%) 100 100 242 1,004 3,115 886 293 100 100 0 0 100

Dry (24%) 100 100 317 896 2,015 1,398 407 100 100 0 0 100
Critical (15%) 100 100 151 525 531 393 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 -3,112 -6,239 -4,421 -2,197 -23 0 0 0 0 0
20% 0 0 -228 -96 -1,355 -841 -177 0 0 0 0 0
30% 0 0 -343 15 -1,284 -690 -82 0 0 0 0 0
40% 0 0 -26 -149 -220 34 0 0 0 0 0 0
50% 0 0 12 -219 36 -347 -5 0 0 0 0 0
60% 0 0 0 -168 -143 -138 0 0 0 0 0 0
70% 0 0 0 -9 -76 -145 0 0 0 0 0 0
80% 0 0 0 0 2 -25 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 7 -20 -460 -542 -814 -303 -5 0 0 0 0 0

Wet (32%) 23 -63 -1,488 -1,394 -1,040 -486 25 0 0 0 0 0
Above Normal (16%) 0 0 128 -349 -2,230 -671 -77 0 0 0 0 0
Below Normal (13%) 0 0 -20 -252 -942 -280 1 0 0 0 0 0

Dry (24%) 0 0 -25 -36 -17 -13 -4 0 0 0 0 0
Critical (15%) 0 0 2 -17 -2 -15 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Spills (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Spills (cfs)

Table C-26-6. Fremont Weir, Monthly Spills 

Second Basis of Comparison

Statistic

Monthly Spills (cfs)

Probability of Exceedance
a
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C.27. American River Flow downstream of Nimbus  1 
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Figure C-27-1. American River d/s of Nimbus Dam, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-27-2. American River d/s of Nimbus Dam, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-524 July 2015



Figure C-27-3. American River d/s of Nimbus Dam, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-27-4. American River d/s of Nimbus Dam, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-27-5. American River d/s of Nimbus Dam, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-27-6. American River d/s of Nimbus Dam, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,600 3,783 8,379 12,160 14,655 9,756 6,737 7,450 4,753 5,000 3,083 3,957
20% 1,962 3,343 3,880 7,656 10,890 6,820 5,085 4,489 3,837 5,000 2,265 3,182
30% 1,639 2,565 2,076 5,303 7,117 5,044 4,494 3,543 3,507 4,916 1,967 2,426
40% 1,500 1,981 2,000 3,583 5,759 4,176 3,491 2,861 2,722 3,856 1,768 1,932
50% 1,500 1,925 2,000 1,750 3,087 3,057 2,544 2,268 2,293 3,567 1,750 1,565
60% 1,500 1,683 1,845 1,700 1,796 2,022 2,111 1,750 1,951 2,854 1,750 1,533
70% 1,500 1,515 1,595 1,700 1,445 1,747 1,747 1,609 1,750 2,510 1,630 1,480
80% 1,182 1,226 1,368 1,362 1,264 854 1,021 1,119 1,401 2,350 895 808
90% 800 800 800 985 901 800 800 800 904 1,137 800 800

Full Simulation Period
b 1,622 2,483 3,648 5,045 5,861 4,263 3,384 3,103 2,833 3,385 1,783 2,031

Wet (32%) 1,743 3,407 6,812 10,489 10,512 7,212 5,524 5,554 4,155 3,549 2,319 3,356
Above Normal (16%) 1,607 2,879 3,712 5,445 7,665 6,015 3,579 2,534 2,383 4,775 1,946 2,193
Below Normal (13%) 1,834 2,246 2,291 2,288 4,800 2,188 2,451 1,946 2,168 4,416 1,508 1,222

Dry (24%) 1,547 1,778 1,608 1,582 2,193 2,366 2,266 1,962 2,375 2,806 1,432 1,230
Critical (15%) 1,303 1,443 1,365 1,114 914 1,042 1,251 1,369 1,832 1,545 1,280 1,064

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 3,834 9,336 12,160 14,655 9,754 6,737 7,450 4,650 5,000 3,236 1,837
20% 1,500 3,218 4,325 7,873 10,806 6,805 5,083 4,486 3,799 5,000 2,678 1,604
30% 1,500 2,070 2,528 5,813 7,391 5,044 4,483 3,543 3,623 4,957 2,299 1,533
40% 1,500 1,925 2,000 3,587 5,755 4,172 3,491 2,836 3,223 4,250 1,912 1,533
50% 1,500 1,818 2,000 1,776 3,753 3,039 2,499 2,021 2,835 3,591 1,750 1,533
60% 1,500 1,683 1,936 1,700 2,602 2,015 2,089 1,750 2,245 2,935 1,750 1,533
70% 1,449 1,500 1,701 1,700 1,445 1,747 1,750 1,625 1,832 2,589 1,681 1,493
80% 991 1,136 1,146 1,440 1,264 921 1,162 1,074 1,727 2,373 957 800
90% 800 800 800 819 1,032 800 800 800 1,061 1,327 800 780

Full Simulation Period
b 1,461 2,386 3,826 5,109 6,030 4,279 3,395 3,077 2,987 3,454 1,899 1,404

Wet (32%) 1,664 3,300 7,242 10,514 10,615 7,209 5,521 5,541 4,226 3,591 2,597 1,756
Above Normal (16%) 1,274 2,549 3,614 5,670 7,969 6,116 3,572 2,527 2,860 4,782 1,913 1,553
Below Normal (13%) 1,661 2,262 2,660 2,370 5,181 2,187 2,477 1,907 2,881 4,610 1,666 1,236

Dry (24%) 1,329 1,698 1,619 1,587 2,322 2,377 2,222 1,925 2,413 3,028 1,446 1,222
Critical (15%) 1,263 1,492 1,400 1,171 951 1,027 1,391 1,327 1,496 1,368 1,336 935

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -633 52 957 0 0 -2 0 0 -103 0 152 -2,120

20% -462 -125 444 217 -84 -15 -1 -3 -38 0 413 -1,579

30% -139 -495 452 510 274 -1 -11 0 116 41 333 -893

40% 0 -56 0 4 -3 -4 0 -26 501 394 145 -399

50% 0 -107 0 26 665 -18 -45 -247 541 24 0 -32

60% 0 0 91 0 806 -7 -22 0 294 82 0 0
70% -51 -15 107 0 0 0 3 16 82 79 51 13
80% -191 -90 -222 78 0 67 141 -45 326 23 62 -8

90% 0 0 0 -166 132 0 0 0 156 190 0 -20

Full Simulation Period
b

-160 -96 178 64 169 15 11 -26 154 69 116 -628

Wet (32%) -79 -107 430 25 102 -3 -3 -13 72 42 278 -1,600

Above Normal (16%) -332 -330 -98 225 304 101 -8 -7 477 6 -33 -640

Below Normal (13%) -173 17 369 82 381 -1 27 -39 713 194 159 14
Dry (24%) -219 -80 11 5 128 12 -43 -38 37 222 14 -8

Critical (15%) -40 49 35 56 38 -15 140 -42 -336 -177 56 -129

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-27-1. American River d/s of Nimbus Dam, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-529 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,600 3,783 8,379 12,160 14,655 9,756 6,737 7,450 4,753 5,000 3,083 3,957
20% 1,962 3,343 3,880 7,656 10,890 6,820 5,085 4,489 3,837 5,000 2,265 3,182
30% 1,639 2,565 2,076 5,303 7,117 5,044 4,494 3,543 3,507 4,916 1,967 2,426
40% 1,500 1,981 2,000 3,583 5,759 4,176 3,491 2,861 2,722 3,856 1,768 1,932
50% 1,500 1,925 2,000 1,750 3,087 3,057 2,544 2,268 2,293 3,567 1,750 1,565
60% 1,500 1,683 1,845 1,700 1,796 2,022 2,111 1,750 1,951 2,854 1,750 1,533
70% 1,500 1,515 1,595 1,700 1,445 1,747 1,747 1,609 1,750 2,510 1,630 1,480
80% 1,182 1,226 1,368 1,362 1,264 854 1,021 1,119 1,401 2,350 895 808
90% 800 800 800 985 901 800 800 800 904 1,137 800 800

Full Simulation Period
b 1,622 2,483 3,648 5,045 5,861 4,263 3,384 3,103 2,833 3,385 1,783 2,031

Wet (32%) 1,743 3,407 6,812 10,489 10,512 7,212 5,524 5,554 4,155 3,549 2,319 3,356
Above Normal (16%) 1,607 2,879 3,712 5,445 7,665 6,015 3,579 2,534 2,383 4,775 1,946 2,193
Below Normal (13%) 1,834 2,246 2,291 2,288 4,800 2,188 2,451 1,946 2,168 4,416 1,508 1,222

Dry (24%) 1,547 1,778 1,608 1,582 2,193 2,366 2,266 1,962 2,375 2,806 1,432 1,230
Critical (15%) 1,303 1,443 1,365 1,114 914 1,042 1,251 1,369 1,832 1,545 1,280 1,064

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,022 3,873 9,622 12,160 14,655 9,756 6,737 7,450 4,944 5,000 3,092 1,949
20% 1,714 3,207 4,325 7,873 10,797 6,816 5,085 4,486 4,005 5,000 2,542 1,687
30% 1,500 2,069 2,733 5,563 7,391 5,044 4,484 3,543 3,661 4,999 2,018 1,533
40% 1,500 1,925 2,000 3,579 5,756 4,172 3,491 2,838 3,200 3,840 1,875 1,533
50% 1,500 1,893 2,000 1,890 3,718 3,047 2,548 2,240 2,664 3,535 1,750 1,533
60% 1,500 1,683 1,960 1,700 2,605 2,017 2,152 1,750 2,230 2,900 1,750 1,533
70% 1,425 1,448 1,596 1,700 1,445 1,747 1,747 1,616 1,851 2,579 1,648 1,493
80% 1,150 1,150 1,244 1,374 1,264 1,059 1,073 1,112 1,598 2,013 1,081 800
90% 800 800 800 825 982 800 800 804 1,011 1,250 800 800

Full Simulation Period
b 1,496 2,397 3,855 5,095 6,027 4,288 3,390 3,100 2,999 3,396 1,849 1,449

Wet (32%) 1,696 3,301 7,254 10,565 10,615 7,210 5,522 5,541 4,361 3,511 2,516 1,815
Above Normal (16%) 1,323 2,651 3,693 5,447 7,960 6,141 3,574 2,529 2,982 4,854 1,863 1,539
Below Normal (13%) 1,622 2,285 2,711 2,417 5,174 2,188 2,454 2,009 2,380 4,514 1,728 1,354

Dry (24%) 1,374 1,704 1,661 1,593 2,327 2,389 2,262 1,942 2,453 2,792 1,476 1,229
Critical (15%) 1,336 1,419 1,371 1,153 938 1,041 1,313 1,362 1,542 1,546 1,125 1,012

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -578 91 1,244 0 0 0 0 0 191 0 8 -2,008

20% -248 -136 445 217 -93 -4 0 -3 168 0 277 -1,495

30% -139 -496 657 261 274 -1 -10 0 154 83 52 -893

40% 0 -56 0 -4 -3 -4 0 -24 479 -15 108 -399

50% 0 -32 0 140 631 -10 4 -28 371 -32 0 -32

60% 0 0 115 0 809 -5 41 0 279 46 0 0
70% -75 -67 2 0 0 0 0 7 101 69 18 13
80% -32 -75 -125 12 0 206 52 -7 198 -338 186 -8

90% 0 0 0 -160 81 0 0 4 106 113 0 0

Full Simulation Period
b

-126 -86 207 50 166 25 7 -2 165 10 67 -583

Wet (32%) -47 -106 442 76 103 -3 -3 -13 207 -38 197 -1,541

Above Normal (16%) -284 -228 -19 2 296 126 -5 -5 600 79 -83 -654

Below Normal (13%) -213 39 420 128 374 0 3 63 212 98 221 133
Dry (24%) -174 -73 53 11 134 23 -4 -21 77 -14 44 -1

Critical (15%) 33 -24 6 39 24 -1 62 -7 -290 1 -155 -52

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-27-2. American River d/s of Nimbus Dam, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,600 3,783 8,379 12,160 14,655 9,756 6,737 7,450 4,753 5,000 3,083 3,957
20% 1,962 3,343 3,880 7,656 10,890 6,820 5,085 4,489 3,837 5,000 2,265 3,182
30% 1,639 2,565 2,076 5,303 7,117 5,044 4,494 3,543 3,507 4,916 1,967 2,426
40% 1,500 1,981 2,000 3,583 5,759 4,176 3,491 2,861 2,722 3,856 1,768 1,932
50% 1,500 1,925 2,000 1,750 3,087 3,057 2,544 2,268 2,293 3,567 1,750 1,565
60% 1,500 1,683 1,845 1,700 1,796 2,022 2,111 1,750 1,951 2,854 1,750 1,533
70% 1,500 1,515 1,595 1,700 1,445 1,747 1,747 1,609 1,750 2,510 1,630 1,480
80% 1,182 1,226 1,368 1,362 1,264 854 1,021 1,119 1,401 2,350 895 808
90% 800 800 800 985 901 800 800 800 904 1,137 800 800

Full Simulation Period
b 1,622 2,483 3,648 5,045 5,861 4,263 3,384 3,103 2,833 3,385 1,783 2,031

Wet (32%) 1,743 3,407 6,812 10,489 10,512 7,212 5,524 5,554 4,155 3,549 2,319 3,356
Above Normal (16%) 1,607 2,879 3,712 5,445 7,665 6,015 3,579 2,534 2,383 4,775 1,946 2,193
Below Normal (13%) 1,834 2,246 2,291 2,288 4,800 2,188 2,451 1,946 2,168 4,416 1,508 1,222

Dry (24%) 1,547 1,778 1,608 1,582 2,193 2,366 2,266 1,962 2,375 2,806 1,432 1,230
Critical (15%) 1,303 1,443 1,365 1,114 914 1,042 1,251 1,369 1,832 1,545 1,280 1,064

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,591 3,790 8,385 12,160 14,655 9,756 6,737 7,450 4,997 5,000 2,981 3,872
20% 1,858 3,384 3,894 7,653 10,889 6,820 5,085 4,492 3,883 5,000 2,354 3,145
30% 1,544 2,539 2,092 5,303 7,315 5,044 4,490 3,543 3,613 4,903 1,895 2,423
40% 1,500 1,961 2,000 3,582 5,758 4,175 3,491 2,733 2,886 4,084 1,750 1,910
50% 1,500 1,925 2,000 1,750 3,095 3,057 2,524 2,009 2,330 3,616 1,750 1,533
60% 1,500 1,683 1,823 1,700 1,796 2,022 2,038 1,750 1,965 2,944 1,750 1,533
70% 1,437 1,498 1,608 1,700 1,445 1,747 1,634 1,609 1,750 2,671 1,631 1,356
80% 1,188 1,219 1,262 1,356 1,264 845 1,024 992 1,508 2,392 965 800
90% 800 800 800 992 906 800 800 800 1,006 1,133 800 800

Full Simulation Period
b 1,596 2,484 3,644 5,034 5,866 4,263 3,364 3,060 2,878 3,473 1,789 1,998

Wet (32%) 1,728 3,416 6,805 10,493 10,513 7,212 5,524 5,544 4,165 3,654 2,242 3,306
Above Normal (16%) 1,588 2,861 3,698 5,425 7,666 6,024 3,580 2,535 2,374 4,775 1,927 2,204
Below Normal (13%) 1,768 2,251 2,282 2,218 4,766 2,184 2,450 1,916 2,151 4,524 1,499 1,222

Dry (24%) 1,550 1,768 1,619 1,587 2,233 2,363 2,267 1,867 2,384 2,983 1,485 1,239
Critical (15%) 1,239 1,462 1,358 1,111 912 1,041 1,117 1,285 2,121 1,523 1,430 919

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -9 7 6 0 0 0 0 0 245 0 -102 -85

20% -104 41 13 -3 -1 0 1 2 46 0 89 -37

30% -96 -26 16 0 198 0 -4 0 106 -12 -71 -3

40% 0 -20 0 0 0 0 0 -128 164 228 -18 -23

50% 0 0 0 0 7 0 -20 -260 36 49 0 -32

60% 0 0 -22 0 0 0 -73 0 14 90 0 0
70% -63 -17 13 0 0 0 -112 0 0 161 1 -124

80% 6 -7 -106 -6 0 -8 3 -127 107 41 70 -8

90% 0 0 0 7 6 0 0 0 101 -4 0 0

Full Simulation Period
b

-26 1 -4 -11 5 0 -19 -43 44 88 6 -33

Wet (32%) -16 8 -7 4 0 0 0 -11 10 105 -77 -50

Above Normal (16%) -19 -18 -14 -20 1 9 1 1 -9 -1 -19 11
Below Normal (13%) -66 5 -9 -70 -34 -4 0 -29 -17 108 -9 0

Dry (24%) 3 -10 11 5 39 -3 1 -96 9 176 53 9
Critical (15%) -64 19 -7 -4 -2 -1 -134 -85 289 -22 150 -145

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-27-3. American River d/s of Nimbus Dam, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-531 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 3,834 9,336 12,160 14,655 9,754 6,737 7,450 4,650 5,000 3,236 1,837
20% 1,500 3,218 4,325 7,873 10,806 6,805 5,083 4,486 3,799 5,000 2,678 1,604
30% 1,500 2,070 2,528 5,813 7,391 5,044 4,483 3,543 3,623 4,957 2,299 1,533
40% 1,500 1,925 2,000 3,587 5,755 4,172 3,491 2,836 3,223 4,250 1,912 1,533
50% 1,500 1,818 2,000 1,776 3,753 3,039 2,499 2,021 2,835 3,591 1,750 1,533
60% 1,500 1,683 1,936 1,700 2,602 2,015 2,089 1,750 2,245 2,935 1,750 1,533
70% 1,449 1,500 1,701 1,700 1,445 1,747 1,750 1,625 1,832 2,589 1,681 1,493
80% 991 1,136 1,146 1,440 1,264 921 1,162 1,074 1,727 2,373 957 800
90% 800 800 800 819 1,032 800 800 800 1,061 1,327 800 780

Full Simulation Period
b 1,461 2,386 3,826 5,109 6,030 4,279 3,395 3,077 2,987 3,454 1,899 1,404

Wet (32%) 1,664 3,300 7,242 10,514 10,615 7,209 5,521 5,541 4,226 3,591 2,597 1,756
Above Normal (16%) 1,274 2,549 3,614 5,670 7,969 6,116 3,572 2,527 2,860 4,782 1,913 1,553
Below Normal (13%) 1,661 2,262 2,660 2,370 5,181 2,187 2,477 1,907 2,881 4,610 1,666 1,236

Dry (24%) 1,329 1,698 1,619 1,587 2,322 2,377 2,222 1,925 2,413 3,028 1,446 1,222
Critical (15%) 1,263 1,492 1,400 1,171 951 1,027 1,391 1,327 1,496 1,368 1,336 935

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,600 3,783 8,379 12,160 14,655 9,756 6,737 7,450 4,753 5,000 3,083 3,957
20% 1,962 3,343 3,880 7,656 10,890 6,820 5,085 4,489 3,837 5,000 2,265 3,182
30% 1,639 2,565 2,076 5,303 7,117 5,044 4,494 3,543 3,507 4,916 1,967 2,426
40% 1,500 1,981 2,000 3,583 5,759 4,176 3,491 2,861 2,722 3,856 1,768 1,932
50% 1,500 1,925 2,000 1,750 3,087 3,057 2,544 2,268 2,293 3,567 1,750 1,565
60% 1,500 1,683 1,845 1,700 1,796 2,022 2,111 1,750 1,951 2,854 1,750 1,533
70% 1,500 1,515 1,595 1,700 1,445 1,747 1,747 1,609 1,750 2,510 1,630 1,480
80% 1,182 1,226 1,368 1,362 1,264 854 1,021 1,119 1,401 2,350 895 808
90% 800 800 800 985 901 800 800 800 904 1,137 800 800

Full Simulation Period
b 1,622 2,483 3,648 5,045 5,861 4,263 3,384 3,103 2,833 3,385 1,783 2,031

Wet (32%) 1,743 3,407 6,812 10,489 10,512 7,212 5,524 5,554 4,155 3,549 2,319 3,356
Above Normal (16%) 1,607 2,879 3,712 5,445 7,665 6,015 3,579 2,534 2,383 4,775 1,946 2,193
Below Normal (13%) 1,834 2,246 2,291 2,288 4,800 2,188 2,451 1,946 2,168 4,416 1,508 1,222

Dry (24%) 1,547 1,778 1,608 1,582 2,193 2,366 2,266 1,962 2,375 2,806 1,432 1,230
Critical (15%) 1,303 1,443 1,365 1,114 914 1,042 1,251 1,369 1,832 1,545 1,280 1,064

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 633 -52 -957 0 0 2 0 0 103 0 -152 2,120
20% 462 125 -444 -217 84 15 1 3 38 0 -413 1,579
30% 139 495 -452 -510 -274 1 11 0 -116 -41 -333 893
40% 0 56 0 -4 3 4 0 26 -501 -394 -145 399
50% 0 107 0 -26 -665 18 45 247 -541 -24 0 32
60% 0 0 -91 0 -806 7 22 0 -294 -82 0 0
70% 51 15 -107 0 0 0 -3 -16 -82 -79 -51 -13

80% 191 90 222 -78 0 -67 -141 45 -326 -23 -62 8
90% 0 0 0 166 -132 0 0 0 -156 -190 0 20

Full Simulation Period
b 160 96 -178 -64 -169 -15 -11 26 -154 -69 -116 628

Wet (32%) 79 107 -430 -25 -102 3 3 13 -72 -42 -278 1,600
Above Normal (16%) 332 330 98 -225 -304 -101 8 7 -477 -6 33 640
Below Normal (13%) 173 -17 -369 -82 -381 1 -27 39 -713 -194 -159 -14

Dry (24%) 219 80 -11 -5 -128 -12 43 38 -37 -222 -14 8
Critical (15%) 40 -49 -35 -56 -38 15 -140 42 336 177 -56 129

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-27-4. American River d/s of Nimbus Dam, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 3,834 9,336 12,160 14,655 9,754 6,737 7,450 4,650 5,000 3,236 1,837
20% 1,500 3,218 4,325 7,873 10,806 6,805 5,083 4,486 3,799 5,000 2,678 1,604
30% 1,500 2,070 2,528 5,813 7,391 5,044 4,483 3,543 3,623 4,957 2,299 1,533
40% 1,500 1,925 2,000 3,587 5,755 4,172 3,491 2,836 3,223 4,250 1,912 1,533
50% 1,500 1,818 2,000 1,776 3,753 3,039 2,499 2,021 2,835 3,591 1,750 1,533
60% 1,500 1,683 1,936 1,700 2,602 2,015 2,089 1,750 2,245 2,935 1,750 1,533
70% 1,449 1,500 1,701 1,700 1,445 1,747 1,750 1,625 1,832 2,589 1,681 1,493
80% 991 1,136 1,146 1,440 1,264 921 1,162 1,074 1,727 2,373 957 800
90% 800 800 800 819 1,032 800 800 800 1,061 1,327 800 780

Full Simulation Period
b 1,461 2,386 3,826 5,109 6,030 4,279 3,395 3,077 2,987 3,454 1,899 1,404

Wet (32%) 1,664 3,300 7,242 10,514 10,615 7,209 5,521 5,541 4,226 3,591 2,597 1,756
Above Normal (16%) 1,274 2,549 3,614 5,670 7,969 6,116 3,572 2,527 2,860 4,782 1,913 1,553
Below Normal (13%) 1,661 2,262 2,660 2,370 5,181 2,187 2,477 1,907 2,881 4,610 1,666 1,236

Dry (24%) 1,329 1,698 1,619 1,587 2,322 2,377 2,222 1,925 2,413 3,028 1,446 1,222
Critical (15%) 1,263 1,492 1,400 1,171 951 1,027 1,391 1,327 1,496 1,368 1,336 935

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,022 3,873 9,622 12,160 14,655 9,756 6,737 7,450 4,944 5,000 3,092 1,949
20% 1,714 3,207 4,325 7,873 10,797 6,816 5,085 4,486 4,005 5,000 2,542 1,687
30% 1,500 2,069 2,733 5,563 7,391 5,044 4,484 3,543 3,661 4,999 2,018 1,533
40% 1,500 1,925 2,000 3,579 5,756 4,172 3,491 2,838 3,200 3,840 1,875 1,533
50% 1,500 1,893 2,000 1,890 3,718 3,047 2,548 2,240 2,664 3,535 1,750 1,533
60% 1,500 1,683 1,960 1,700 2,605 2,017 2,152 1,750 2,230 2,900 1,750 1,533
70% 1,425 1,448 1,596 1,700 1,445 1,747 1,747 1,616 1,851 2,579 1,648 1,493
80% 1,150 1,150 1,244 1,374 1,264 1,059 1,073 1,112 1,598 2,013 1,081 800
90% 800 800 800 825 982 800 800 804 1,011 1,250 800 800

Full Simulation Period
b 1,496 2,397 3,855 5,095 6,027 4,288 3,390 3,100 2,999 3,396 1,849 1,449

Wet (32%) 1,696 3,301 7,254 10,565 10,615 7,210 5,522 5,541 4,361 3,511 2,516 1,815
Above Normal (16%) 1,323 2,651 3,693 5,447 7,960 6,141 3,574 2,529 2,982 4,854 1,863 1,539
Below Normal (13%) 1,622 2,285 2,711 2,417 5,174 2,188 2,454 2,009 2,380 4,514 1,728 1,354

Dry (24%) 1,374 1,704 1,661 1,593 2,327 2,389 2,262 1,942 2,453 2,792 1,476 1,229
Critical (15%) 1,336 1,419 1,371 1,153 938 1,041 1,313 1,362 1,542 1,546 1,125 1,012

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 39 286 0 0 2 0 0 294 0 -144 112
20% 214 -11 1 0 -9 11 1 0 206 0 -137 84
30% 0 -1 205 -250 0 0 1 0 38 42 -281 0
40% 0 0 0 -8 0 0 0 2 -22 -410 -37 0
50% 0 75 0 113 -34 7 49 219 -171 -56 0 0
60% 0 0 24 0 3 2 63 0 -14 -35 0 0
70% -24 -52 -105 0 0 0 -3 -9 18 -10 -33 0
80% 159 15 98 -66 0 138 -89 38 -129 -360 124 0
90% 0 0 0 6 -51 0 0 4 -50 -77 0 20

Full Simulation Period
b 34 10 29 -14 -3 9 -4 23 11 -58 -49 45

Wet (32%) 32 1 12 51 1 0 1 0 135 -80 -82 59
Above Normal (16%) 49 103 79 -223 -8 25 2 2 123 72 -50 -14

Below Normal (13%) -39 22 51 46 -7 1 -23 102 -501 -96 62 119
Dry (24%) 45 6 42 6 6 12 39 17 40 -236 29 7

Critical (15%) 73 -73 -29 -18 -14 14 -77 34 46 178 -211 76

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-27-5. American River d/s of Nimbus Dam, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 3,834 9,336 12,160 14,655 9,754 6,737 7,450 4,650 5,000 3,236 1,837
20% 1,500 3,218 4,325 7,873 10,806 6,805 5,083 4,486 3,799 5,000 2,678 1,604
30% 1,500 2,070 2,528 5,813 7,391 5,044 4,483 3,543 3,623 4,957 2,299 1,533
40% 1,500 1,925 2,000 3,587 5,755 4,172 3,491 2,836 3,223 4,250 1,912 1,533
50% 1,500 1,818 2,000 1,776 3,753 3,039 2,499 2,021 2,835 3,591 1,750 1,533
60% 1,500 1,683 1,936 1,700 2,602 2,015 2,089 1,750 2,245 2,935 1,750 1,533
70% 1,449 1,500 1,701 1,700 1,445 1,747 1,750 1,625 1,832 2,589 1,681 1,493
80% 991 1,136 1,146 1,440 1,264 921 1,162 1,074 1,727 2,373 957 800
90% 800 800 800 819 1,032 800 800 800 1,061 1,327 800 780

Full Simulation Period
b 1,461 2,386 3,826 5,109 6,030 4,279 3,395 3,077 2,987 3,454 1,899 1,404

Wet (32%) 1,664 3,300 7,242 10,514 10,615 7,209 5,521 5,541 4,226 3,591 2,597 1,756
Above Normal (16%) 1,274 2,549 3,614 5,670 7,969 6,116 3,572 2,527 2,860 4,782 1,913 1,553
Below Normal (13%) 1,661 2,262 2,660 2,370 5,181 2,187 2,477 1,907 2,881 4,610 1,666 1,236

Dry (24%) 1,329 1,698 1,619 1,587 2,322 2,377 2,222 1,925 2,413 3,028 1,446 1,222
Critical (15%) 1,263 1,492 1,400 1,171 951 1,027 1,391 1,327 1,496 1,368 1,336 935

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,591 3,790 8,385 12,160 14,655 9,756 6,737 7,450 4,997 5,000 2,981 3,872
20% 1,858 3,384 3,894 7,653 10,889 6,820 5,085 4,492 3,883 5,000 2,354 3,145
30% 1,544 2,539 2,092 5,303 7,315 5,044 4,490 3,543 3,613 4,903 1,895 2,423
40% 1,500 1,961 2,000 3,582 5,758 4,175 3,491 2,733 2,886 4,084 1,750 1,910
50% 1,500 1,925 2,000 1,750 3,095 3,057 2,524 2,009 2,330 3,616 1,750 1,533
60% 1,500 1,683 1,823 1,700 1,796 2,022 2,038 1,750 1,965 2,944 1,750 1,533
70% 1,437 1,498 1,608 1,700 1,445 1,747 1,634 1,609 1,750 2,671 1,631 1,356
80% 1,188 1,219 1,262 1,356 1,264 845 1,024 992 1,508 2,392 965 800
90% 800 800 800 992 906 800 800 800 1,006 1,133 800 800

Full Simulation Period
b 1,596 2,484 3,644 5,034 5,866 4,263 3,364 3,060 2,878 3,473 1,789 1,998

Wet (32%) 1,728 3,416 6,805 10,493 10,513 7,212 5,524 5,544 4,165 3,654 2,242 3,306
Above Normal (16%) 1,588 2,861 3,698 5,425 7,666 6,024 3,580 2,535 2,374 4,775 1,927 2,204
Below Normal (13%) 1,768 2,251 2,282 2,218 4,766 2,184 2,450 1,916 2,151 4,524 1,499 1,222

Dry (24%) 1,550 1,768 1,619 1,587 2,233 2,363 2,267 1,867 2,384 2,983 1,485 1,239
Critical (15%) 1,239 1,462 1,358 1,111 912 1,041 1,117 1,285 2,121 1,523 1,430 919

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 624 -44 -951 0 0 2 0 0 347 0 -255 2,035
20% 358 166 -431 -220 83 15 2 6 84 0 -324 1,541
30% 44 469 -435 -510 -76 0 7 0 -10 -54 -404 890
40% 0 36 0 -5 3 3 0 -102 -336 -166 -162 376
50% 0 107 0 -26 -658 18 25 -12 -505 25 0 0
60% 0 0 -113 0 -806 7 -51 0 -279 8 0 0
70% -12 -2 -93 0 0 0 -116 -16 -82 82 -50 -137

80% 197 83 116 -84 0 -76 -138 -82 -219 19 8 0
90% 0 0 0 173 -126 0 0 0 -55 -194 0 20

Full Simulation Period
b 135 97 -182 -75 -164 -15 -30 -17 -110 19 -110 595

Wet (32%) 63 115 -437 -21 -102 3 3 2 -61 63 -355 1,550
Above Normal (16%) 314 312 84 -245 -303 -92 9 8 -486 -7 13 651
Below Normal (13%) 107 -12 -378 -152 -416 -3 -27 10 -730 -86 -167 -14

Dry (24%) 221 70 -1 0 -89 -14 44 -58 -28 -45 39 17
Critical (15%) -24 -29 -42 -60 -40 14 -273 -43 625 155 93 -16

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-27-6. American River d/s of Nimbus Dam, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.28. Sacramento River Flow at Freeport  1 

Appendix 5A: CalSim II and DSM2 Modeling
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Figure C-28-1. Sacramento River at Freeport, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-28-2. Sacramento River at Freeport, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-28-3. Sacramento River at Freeport, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-28-4. Sacramento River at Freeport, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-28-5. Sacramento River at Freeport, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-28-6. Sacramento River at Freeport, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,943 22,413 49,061 63,978 70,378 62,016 46,176 38,567 19,878 24,622 17,168 29,174
20% 14,024 18,968 32,387 52,720 61,625 51,028 32,558 25,925 16,015 24,044 16,812 28,630
30% 13,242 18,223 21,284 38,363 49,339 37,119 22,938 16,497 13,891 22,798 16,216 22,285
40% 12,114 16,756 17,972 24,564 42,829 29,446 19,999 13,452 13,365 20,928 15,920 21,314
50% 10,960 15,237 15,541 20,767 32,462 24,475 15,899 12,324 13,076 19,016 14,837 14,553
60% 9,175 13,091 15,097 18,151 24,481 20,699 12,818 11,385 12,593 17,772 13,961 12,554
70% 8,278 10,048 13,503 14,788 19,200 18,284 11,560 11,000 12,084 16,743 11,450 10,186
80% 7,916 8,600 10,754 13,471 16,242 14,866 10,757 10,413 11,011 15,241 9,408 8,418
90% 6,406 7,499 9,330 11,750 13,930 11,376 9,707 8,994 10,151 11,748 8,218 6,959

Full Simulation Period
b 11,027 15,700 22,511 30,389 37,384 31,227 21,984 17,938 14,845 18,927 13,660 17,395

Wet (32%) 13,028 20,442 36,300 49,140 56,543 48,019 35,045 29,928 20,087 20,487 16,031 28,019
Above Normal (16%) 10,118 17,302 24,668 38,462 46,588 40,888 24,137 16,812 13,665 23,051 16,920 21,159
Below Normal (13%) 12,085 15,834 15,808 18,273 30,185 18,600 14,108 12,602 12,927 22,211 15,563 12,132

Dry (24%) 10,191 12,717 13,654 17,185 23,392 21,285 14,927 11,770 12,904 17,081 10,453 10,150
Critical (15%) 8,102 8,539 11,205 14,132 15,821 12,526 10,333 8,354 9,755 11,143 8,590 7,198

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,535 22,483 54,532 64,835 70,451 63,654 46,241 38,579 21,089 23,075 16,647 15,053
20% 14,097 14,990 34,381 56,263 62,040 51,425 32,543 27,633 18,924 21,676 15,939 14,645
30% 13,025 13,727 22,366 41,579 51,549 41,505 22,929 17,142 17,961 20,420 15,394 14,129
40% 11,580 13,241 18,580 26,629 45,721 29,974 20,054 15,174 16,521 19,429 14,779 13,931
50% 10,818 12,087 15,606 23,009 33,290 24,771 16,394 13,624 15,588 18,340 13,795 13,397
60% 10,029 11,225 14,369 18,466 24,734 20,966 12,916 12,737 14,567 16,653 12,006 11,957
70% 9,019 10,194 12,581 15,005 19,838 18,448 11,708 11,915 13,085 14,599 10,893 9,897
80% 8,009 8,857 10,799 13,486 16,580 15,217 11,229 10,874 12,353 12,878 9,767 8,646
90% 6,709 7,537 9,360 11,871 14,217 11,487 10,200 8,922 11,289 10,339 8,546 7,115

Full Simulation Period
b 11,135 14,147 23,180 31,236 37,980 31,862 22,179 18,663 16,752 17,326 13,094 12,141

Wet (32%) 12,828 18,463 38,689 50,375 56,977 48,450 35,060 30,181 20,772 19,106 15,038 14,726
Above Normal (16%) 10,150 15,450 24,122 39,692 47,763 42,758 24,410 18,064 16,533 21,746 15,907 14,192
Below Normal (13%) 12,254 14,318 15,586 19,280 31,808 19,442 14,599 14,690 17,758 20,643 13,951 12,000

Dry (24%) 10,354 10,984 13,633 17,418 23,789 21,475 15,084 12,519 14,646 14,838 10,740 10,387
Critical (15%) 8,809 8,499 11,430 14,601 15,535 12,818 10,626 8,240 10,863 9,787 8,969 7,370

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -408 69 5,471 857 73 1,638 65 12 1,211 -1,546 -521 -14,121

20% 73 -3,978 1,994 3,543 414 397 -16 1,708 2,910 -2,368 -873 -13,985

30% -218 -4,496 1,083 3,216 2,211 4,386 -9 645 4,070 -2,378 -821 -8,157

40% -534 -3,515 608 2,066 2,892 528 55 1,722 3,156 -1,498 -1,142 -7,383

50% -142 -3,150 65 2,242 828 296 495 1,300 2,512 -676 -1,042 -1,156

60% 855 -1,866 -728 316 253 267 98 1,352 1,974 -1,119 -1,954 -597

70% 741 146 -923 217 638 164 148 916 1,000 -2,145 -557 -289

80% 94 257 45 15 339 350 472 461 1,343 -2,363 360 228
90% 303 38 30 121 288 111 493 -72 1,138 -1,409 327 157

Full Simulation Period
b 108 -1,553 669 847 596 635 195 725 1,907 -1,601 -566 -5,254

Wet (32%) -200 -1,979 2,389 1,235 433 431 15 253 685 -1,381 -993 -13,293

Above Normal (16%) 32 -1,852 -547 1,230 1,175 1,870 273 1,252 2,868 -1,304 -1,014 -6,966

Below Normal (13%) 169 -1,516 -223 1,007 1,623 842 491 2,088 4,831 -1,568 -1,611 -132

Dry (24%) 163 -1,733 -22 233 396 190 157 750 1,742 -2,243 287 237
Critical (15%) 707 -40 226 469 -286 292 293 -113 1,108 -1,357 379 172

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-28-1. Sacramento River at Freeport, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-542 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,943 22,413 49,061 63,978 70,378 62,016 46,176 38,567 19,878 24,622 17,168 29,174
20% 14,024 18,968 32,387 52,720 61,625 51,028 32,558 25,925 16,015 24,044 16,812 28,630
30% 13,242 18,223 21,284 38,363 49,339 37,119 22,938 16,497 13,891 22,798 16,216 22,285
40% 12,114 16,756 17,972 24,564 42,829 29,446 19,999 13,452 13,365 20,928 15,920 21,314
50% 10,960 15,237 15,541 20,767 32,462 24,475 15,899 12,324 13,076 19,016 14,837 14,553
60% 9,175 13,091 15,097 18,151 24,481 20,699 12,818 11,385 12,593 17,772 13,961 12,554
70% 8,278 10,048 13,503 14,788 19,200 18,284 11,560 11,000 12,084 16,743 11,450 10,186
80% 7,916 8,600 10,754 13,471 16,242 14,866 10,757 10,413 11,011 15,241 9,408 8,418
90% 6,406 7,499 9,330 11,750 13,930 11,376 9,707 8,994 10,151 11,748 8,218 6,959

Full Simulation Period
b 11,027 15,700 22,511 30,389 37,384 31,227 21,984 17,938 14,845 18,927 13,660 17,395

Wet (32%) 13,028 20,442 36,300 49,140 56,543 48,019 35,045 29,928 20,087 20,487 16,031 28,019
Above Normal (16%) 10,118 17,302 24,668 38,462 46,588 40,888 24,137 16,812 13,665 23,051 16,920 21,159
Below Normal (13%) 12,085 15,834 15,808 18,273 30,185 18,600 14,108 12,602 12,927 22,211 15,563 12,132

Dry (24%) 10,191 12,717 13,654 17,185 23,392 21,285 14,927 11,770 12,904 17,081 10,453 10,150
Critical (15%) 8,102 8,539 11,205 14,132 15,821 12,526 10,333 8,354 9,755 11,143 8,590 7,198

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,522 22,777 54,349 64,547 70,425 63,650 46,194 38,572 19,618 24,124 16,982 15,306
20% 14,016 15,433 35,012 55,813 62,015 51,429 32,554 26,881 18,690 23,538 16,423 14,750
30% 12,928 13,874 22,439 41,575 51,558 39,917 22,941 17,225 16,622 22,859 15,633 14,073
40% 11,616 12,936 18,500 26,437 45,279 29,972 19,998 15,149 16,079 21,097 15,244 13,635
50% 10,659 12,079 15,589 22,431 33,014 24,758 16,406 13,375 15,441 19,572 14,373 13,300
60% 9,263 11,153 13,999 18,180 24,733 20,947 12,825 12,360 14,633 17,322 13,505 12,363
70% 8,269 10,294 12,891 14,734 20,406 18,647 11,997 11,712 14,169 15,486 11,575 9,959
80% 7,912 8,827 11,039 13,490 16,256 15,202 10,876 11,076 12,499 13,687 9,625 8,924
90% 6,450 7,533 9,307 11,790 14,187 11,426 10,192 9,200 11,354 10,481 8,411 6,941

Full Simulation Period
b 10,882 14,066 23,134 31,069 37,948 31,691 22,137 18,659 16,634 18,450 13,425 12,156

Wet (32%) 12,631 18,451 38,620 50,401 56,918 48,277 35,056 30,274 21,422 19,904 15,099 14,529
Above Normal (16%) 10,011 15,687 24,282 39,084 47,607 42,363 24,359 18,074 15,986 22,756 16,372 14,207
Below Normal (13%) 11,703 14,058 15,668 19,267 31,751 19,354 14,632 14,094 15,368 22,662 16,099 13,094

Dry (24%) 10,247 10,917 13,572 17,315 23,665 21,407 15,052 12,639 14,931 16,466 10,640 10,168
Critical (15%) 8,345 8,067 11,116 14,242 15,868 12,641 10,425 8,341 10,959 10,077 8,799 7,248

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -421 363 5,288 569 48 1,634 17 5 -261 -498 -186 -13,869

20% -8 -3,535 2,626 3,092 390 401 -4 956 2,676 -506 -390 -13,880

30% -314 -4,349 1,155 3,212 2,219 2,797 3 728 2,731 61 -582 -8,213

40% -498 -3,820 528 1,874 2,450 526 -1 1,698 2,714 170 -677 -7,679

50% -301 -3,158 48 1,664 552 283 507 1,052 2,364 556 -464 -1,253

60% 88 -1,938 -1,098 30 251 249 7 975 2,040 -450 -456 -191

70% -9 246 -612 -54 1,205 363 436 712 2,084 -1,258 125 -227

80% -3 227 285 20 14 336 119 663 1,488 -1,553 218 506
90% 45 33 -22 40 257 50 485 206 1,204 -1,267 193 -18

Full Simulation Period
b

-145 -1,634 623 680 564 464 153 720 1,789 -477 -234 -5,239

Wet (32%) -397 -1,991 2,320 1,261 375 259 11 346 1,335 -583 -933 -13,490

Above Normal (16%) -108 -1,615 -386 622 1,019 1,475 222 1,262 2,321 -294 -548 -6,952

Below Normal (13%) -382 -1,777 -141 994 1,567 754 524 1,493 2,440 452 536 962
Dry (24%) 57 -1,800 -82 130 272 122 126 870 2,027 -615 188 19

Critical (15%) 243 -472 -88 111 47 116 93 -13 1,204 -1,066 209 50

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-28-2. Sacramento River at Freeport, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-543 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,943 22,413 49,061 63,978 70,378 62,016 46,176 38,567 19,878 24,622 17,168 29,174
20% 14,024 18,968 32,387 52,720 61,625 51,028 32,558 25,925 16,015 24,044 16,812 28,630
30% 13,242 18,223 21,284 38,363 49,339 37,119 22,938 16,497 13,891 22,798 16,216 22,285
40% 12,114 16,756 17,972 24,564 42,829 29,446 19,999 13,452 13,365 20,928 15,920 21,314
50% 10,960 15,237 15,541 20,767 32,462 24,475 15,899 12,324 13,076 19,016 14,837 14,553
60% 9,175 13,091 15,097 18,151 24,481 20,699 12,818 11,385 12,593 17,772 13,961 12,554
70% 8,278 10,048 13,503 14,788 19,200 18,284 11,560 11,000 12,084 16,743 11,450 10,186
80% 7,916 8,600 10,754 13,471 16,242 14,866 10,757 10,413 11,011 15,241 9,408 8,418
90% 6,406 7,499 9,330 11,750 13,930 11,376 9,707 8,994 10,151 11,748 8,218 6,959

Full Simulation Period
b 11,027 15,700 22,511 30,389 37,384 31,227 21,984 17,938 14,845 18,927 13,660 17,395

Wet (32%) 13,028 20,442 36,300 49,140 56,543 48,019 35,045 29,928 20,087 20,487 16,031 28,019
Above Normal (16%) 10,118 17,302 24,668 38,462 46,588 40,888 24,137 16,812 13,665 23,051 16,920 21,159
Below Normal (13%) 12,085 15,834 15,808 18,273 30,185 18,600 14,108 12,602 12,927 22,211 15,563 12,132

Dry (24%) 10,191 12,717 13,654 17,185 23,392 21,285 14,927 11,770 12,904 17,081 10,453 10,150
Critical (15%) 8,102 8,539 11,205 14,132 15,821 12,526 10,333 8,354 9,755 11,143 8,590 7,198

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,940 22,403 48,958 63,738 70,363 62,025 46,178 38,574 19,953 24,625 17,185 29,151
20% 13,753 18,981 32,387 52,655 61,599 51,038 32,559 25,815 16,141 24,012 16,842 28,386
30% 13,111 18,329 21,304 38,363 49,567 37,212 22,950 16,490 13,942 23,249 16,214 22,293
40% 11,971 16,727 17,992 24,503 42,844 29,460 20,004 12,900 13,403 21,099 15,960 21,312
50% 10,996 15,185 15,541 20,791 32,715 24,379 15,901 11,905 13,055 19,737 15,468 14,746
60% 9,175 13,119 15,099 18,100 24,483 20,700 12,517 11,096 12,619 18,365 14,543 13,155
70% 8,302 10,026 13,584 14,777 19,202 18,200 11,777 10,131 12,094 17,451 11,864 10,306
80% 7,912 8,595 10,753 13,467 16,241 14,863 10,304 9,401 10,762 15,630 9,789 8,689
90% 6,444 7,512 9,293 11,701 13,900 11,364 9,585 8,003 10,127 11,885 8,975 7,378

Full Simulation Period
b 11,003 15,715 22,497 30,404 37,388 31,223 21,901 17,523 14,824 19,224 13,951 17,409

Wet (32%) 12,973 20,552 36,278 49,232 56,574 48,034 35,045 29,921 20,050 20,717 16,120 27,839
Above Normal (16%) 10,196 17,255 24,677 38,449 46,580 40,841 24,141 16,617 13,618 23,104 16,859 21,070
Below Normal (13%) 12,003 15,829 15,766 18,240 30,181 18,617 14,146 12,152 12,755 22,395 15,727 12,486

Dry (24%) 10,157 12,669 13,658 17,178 23,432 21,280 14,835 10,813 12,951 17,695 11,049 10,285
Critical (15%) 8,100 8,542 11,179 14,090 15,730 12,507 9,883 7,752 9,826 11,428 9,309 7,230

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3 -10 -103 -240 -15 9 1 7 75 3 17 -24

20% -271 13 0 -65 -27 10 1 -111 126 -32 29 -244

30% -131 105 20 0 228 92 12 -7 51 451 -2 7
40% -143 -29 20 -60 15 14 5 -551 38 171 40 -2

50% 36 -52 0 24 252 -96 2 -418 -21 721 631 193
60% 0 28 2 -50 1 1 -301 -289 26 592 582 602
70% 24 -22 81 -11 2 -84 217 -869 10 708 414 121
80% -3 -5 -1 -4 -1 -3 -452 -1,012 -249 389 381 271
90% 38 12 -37 -49 -30 -12 -122 -991 -24 137 757 419

Full Simulation Period
b

-24 15 -14 15 4 -4 -82 -415 -20 298 291 14

Wet (32%) -55 110 -22 92 31 15 0 -8 -37 230 88 -180

Above Normal (16%) 78 -47 9 -13 -9 -47 4 -195 -47 54 -61 -89

Below Normal (13%) -82 -6 -42 -33 -4 17 38 -450 -172 184 165 354
Dry (24%) -34 -48 4 -7 39 -5 -92 -957 47 614 596 135

Critical (15%) -1 3 -26 -42 -92 -19 -450 -602 71 285 719 31

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-28-3. Sacramento River at Freeport, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-544 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,535 22,483 54,532 64,835 70,451 63,654 46,241 38,579 21,089 23,075 16,647 15,053
20% 14,097 14,990 34,381 56,263 62,040 51,425 32,543 27,633 18,924 21,676 15,939 14,645
30% 13,025 13,727 22,366 41,579 51,549 41,505 22,929 17,142 17,961 20,420 15,394 14,129
40% 11,580 13,241 18,580 26,629 45,721 29,974 20,054 15,174 16,521 19,429 14,779 13,931
50% 10,818 12,087 15,606 23,009 33,290 24,771 16,394 13,624 15,588 18,340 13,795 13,397
60% 10,029 11,225 14,369 18,466 24,734 20,966 12,916 12,737 14,567 16,653 12,006 11,957
70% 9,019 10,194 12,581 15,005 19,838 18,448 11,708 11,915 13,085 14,599 10,893 9,897
80% 8,009 8,857 10,799 13,486 16,580 15,217 11,229 10,874 12,353 12,878 9,767 8,646
90% 6,709 7,537 9,360 11,871 14,217 11,487 10,200 8,922 11,289 10,339 8,546 7,115

Full Simulation Period
b 11,135 14,147 23,180 31,236 37,980 31,862 22,179 18,663 16,752 17,326 13,094 12,141

Wet (32%) 12,828 18,463 38,689 50,375 56,977 48,450 35,060 30,181 20,772 19,106 15,038 14,726
Above Normal (16%) 10,150 15,450 24,122 39,692 47,763 42,758 24,410 18,064 16,533 21,746 15,907 14,192
Below Normal (13%) 12,254 14,318 15,586 19,280 31,808 19,442 14,599 14,690 17,758 20,643 13,951 12,000

Dry (24%) 10,354 10,984 13,633 17,418 23,789 21,475 15,084 12,519 14,646 14,838 10,740 10,387
Critical (15%) 8,809 8,499 11,430 14,601 15,535 12,818 10,626 8,240 10,863 9,787 8,969 7,370

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,943 22,413 49,061 63,978 70,378 62,016 46,176 38,567 19,878 24,622 17,168 29,174
20% 14,024 18,968 32,387 52,720 61,625 51,028 32,558 25,925 16,015 24,044 16,812 28,630
30% 13,242 18,223 21,284 38,363 49,339 37,119 22,938 16,497 13,891 22,798 16,216 22,285
40% 12,114 16,756 17,972 24,564 42,829 29,446 19,999 13,452 13,365 20,928 15,920 21,314
50% 10,960 15,237 15,541 20,767 32,462 24,475 15,899 12,324 13,076 19,016 14,837 14,553
60% 9,175 13,091 15,097 18,151 24,481 20,699 12,818 11,385 12,593 17,772 13,961 12,554
70% 8,278 10,048 13,503 14,788 19,200 18,284 11,560 11,000 12,084 16,743 11,450 10,186
80% 7,916 8,600 10,754 13,471 16,242 14,866 10,757 10,413 11,011 15,241 9,408 8,418
90% 6,406 7,499 9,330 11,750 13,930 11,376 9,707 8,994 10,151 11,748 8,218 6,959

Full Simulation Period
b 11,027 15,700 22,511 30,389 37,384 31,227 21,984 17,938 14,845 18,927 13,660 17,395

Wet (32%) 13,028 20,442 36,300 49,140 56,543 48,019 35,045 29,928 20,087 20,487 16,031 28,019
Above Normal (16%) 10,118 17,302 24,668 38,462 46,588 40,888 24,137 16,812 13,665 23,051 16,920 21,159
Below Normal (13%) 12,085 15,834 15,808 18,273 30,185 18,600 14,108 12,602 12,927 22,211 15,563 12,132

Dry (24%) 10,191 12,717 13,654 17,185 23,392 21,285 14,927 11,770 12,904 17,081 10,453 10,150
Critical (15%) 8,102 8,539 11,205 14,132 15,821 12,526 10,333 8,354 9,755 11,143 8,590 7,198

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 408 -69 -5,471 -857 -73 -1,638 -65 -12 -1,211 1,546 521 14,121
20% -73 3,978 -1,994 -3,543 -414 -397 16 -1,708 -2,910 2,368 873 13,985
30% 218 4,496 -1,083 -3,216 -2,211 -4,386 9 -645 -4,070 2,378 821 8,157
40% 534 3,515 -608 -2,066 -2,892 -528 -55 -1,722 -3,156 1,498 1,142 7,383
50% 142 3,150 -65 -2,242 -828 -296 -495 -1,300 -2,512 676 1,042 1,156
60% -855 1,866 728 -316 -253 -267 -98 -1,352 -1,974 1,119 1,954 597
70% -741 -146 923 -217 -638 -164 -148 -916 -1,000 2,145 557 289
80% -94 -257 -45 -15 -339 -350 -472 -461 -1,343 2,363 -360 -228

90% -303 -38 -30 -121 -288 -111 -493 72 -1,138 1,409 -327 -157

Full Simulation Period
b

-108 1,553 -669 -847 -596 -635 -195 -725 -1,907 1,601 566 5,254

Wet (32%) 200 1,979 -2,389 -1,235 -433 -431 -15 -253 -685 1,381 993 13,293
Above Normal (16%) -32 1,852 547 -1,230 -1,175 -1,870 -273 -1,252 -2,868 1,304 1,014 6,966
Below Normal (13%) -169 1,516 223 -1,007 -1,623 -842 -491 -2,088 -4,831 1,568 1,611 132

Dry (24%) -163 1,733 22 -233 -396 -190 -157 -750 -1,742 2,243 -287 -237

Critical (15%) -707 40 -226 -469 286 -292 -293 113 -1,108 1,357 -379 -172

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-28-4. Sacramento River at Freeport, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-545 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,535 22,483 54,532 64,835 70,451 63,654 46,241 38,579 21,089 23,075 16,647 15,053
20% 14,097 14,990 34,381 56,263 62,040 51,425 32,543 27,633 18,924 21,676 15,939 14,645
30% 13,025 13,727 22,366 41,579 51,549 41,505 22,929 17,142 17,961 20,420 15,394 14,129
40% 11,580 13,241 18,580 26,629 45,721 29,974 20,054 15,174 16,521 19,429 14,779 13,931
50% 10,818 12,087 15,606 23,009 33,290 24,771 16,394 13,624 15,588 18,340 13,795 13,397
60% 10,029 11,225 14,369 18,466 24,734 20,966 12,916 12,737 14,567 16,653 12,006 11,957
70% 9,019 10,194 12,581 15,005 19,838 18,448 11,708 11,915 13,085 14,599 10,893 9,897
80% 8,009 8,857 10,799 13,486 16,580 15,217 11,229 10,874 12,353 12,878 9,767 8,646
90% 6,709 7,537 9,360 11,871 14,217 11,487 10,200 8,922 11,289 10,339 8,546 7,115

Full Simulation Period
b 11,135 14,147 23,180 31,236 37,980 31,862 22,179 18,663 16,752 17,326 13,094 12,141

Wet (32%) 12,828 18,463 38,689 50,375 56,977 48,450 35,060 30,181 20,772 19,106 15,038 14,726
Above Normal (16%) 10,150 15,450 24,122 39,692 47,763 42,758 24,410 18,064 16,533 21,746 15,907 14,192
Below Normal (13%) 12,254 14,318 15,586 19,280 31,808 19,442 14,599 14,690 17,758 20,643 13,951 12,000

Dry (24%) 10,354 10,984 13,633 17,418 23,789 21,475 15,084 12,519 14,646 14,838 10,740 10,387
Critical (15%) 8,809 8,499 11,430 14,601 15,535 12,818 10,626 8,240 10,863 9,787 8,969 7,370

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,522 22,777 54,349 64,547 70,425 63,650 46,194 38,572 19,618 24,124 16,982 15,306
20% 14,016 15,433 35,012 55,813 62,015 51,429 32,554 26,881 18,690 23,538 16,423 14,750
30% 12,928 13,874 22,439 41,575 51,558 39,917 22,941 17,225 16,622 22,859 15,633 14,073
40% 11,616 12,936 18,500 26,437 45,279 29,972 19,998 15,149 16,079 21,097 15,244 13,635
50% 10,659 12,079 15,589 22,431 33,014 24,758 16,406 13,375 15,441 19,572 14,373 13,300
60% 9,263 11,153 13,999 18,180 24,733 20,947 12,825 12,360 14,633 17,322 13,505 12,363
70% 8,269 10,294 12,891 14,734 20,406 18,647 11,997 11,712 14,169 15,486 11,575 9,959
80% 7,912 8,827 11,039 13,490 16,256 15,202 10,876 11,076 12,499 13,687 9,625 8,924
90% 6,450 7,533 9,307 11,790 14,187 11,426 10,192 9,200 11,354 10,481 8,411 6,941

Full Simulation Period
b 10,882 14,066 23,134 31,069 37,948 31,691 22,137 18,659 16,634 18,450 13,425 12,156

Wet (32%) 12,631 18,451 38,620 50,401 56,918 48,277 35,056 30,274 21,422 19,904 15,099 14,529
Above Normal (16%) 10,011 15,687 24,282 39,084 47,607 42,363 24,359 18,074 15,986 22,756 16,372 14,207
Below Normal (13%) 11,703 14,058 15,668 19,267 31,751 19,354 14,632 14,094 15,368 22,662 16,099 13,094

Dry (24%) 10,247 10,917 13,572 17,315 23,665 21,407 15,052 12,639 14,931 16,466 10,640 10,168
Critical (15%) 8,345 8,067 11,116 14,242 15,868 12,641 10,425 8,341 10,959 10,077 8,799 7,248

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -13 294 -183 -288 -25 -4 -47 -8 -1,472 1,049 336 252
20% -81 443 632 -451 -24 4 11 -753 -234 1,862 484 106
30% -97 147 73 -4 8 -1,588 12 83 -1,339 2,439 239 -56

40% 36 -305 -79 -192 -442 -2 -56 -25 -442 1,668 465 -296

50% -159 -8 -17 -578 -276 -14 12 -248 -147 1,232 578 -97

60% -767 -72 -370 -286 -1 -19 -90 -377 67 669 1,498 406
70% -750 100 310 -271 567 199 288 -203 1,084 887 682 62
80% -97 -30 241 4 -325 -14 -353 202 146 810 -142 278
90% -258 -4 -52 -81 -31 -61 -8 278 66 142 -134 -174

Full Simulation Period
b

-253 -81 -46 -168 -32 -171 -42 -5 -118 1,124 332 15

Wet (32%) -197 -12 -69 26 -58 -172 -4 93 650 798 60 -198

Above Normal (16%) -140 237 161 -608 -156 -395 -51 10 -547 1,010 466 14
Below Normal (13%) -551 -260 82 -13 -57 -88 33 -595 -2,390 2,019 2,148 1,094

Dry (24%) -107 -67 -60 -103 -124 -68 -31 120 285 1,629 -100 -219

Critical (15%) -464 -432 -314 -358 333 -176 -201 101 96 290 -170 -121

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-28-5. Sacramento River at Freeport, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,535 22,483 54,532 64,835 70,451 63,654 46,241 38,579 21,089 23,075 16,647 15,053
20% 14,097 14,990 34,381 56,263 62,040 51,425 32,543 27,633 18,924 21,676 15,939 14,645
30% 13,025 13,727 22,366 41,579 51,549 41,505 22,929 17,142 17,961 20,420 15,394 14,129
40% 11,580 13,241 18,580 26,629 45,721 29,974 20,054 15,174 16,521 19,429 14,779 13,931
50% 10,818 12,087 15,606 23,009 33,290 24,771 16,394 13,624 15,588 18,340 13,795 13,397
60% 10,029 11,225 14,369 18,466 24,734 20,966 12,916 12,737 14,567 16,653 12,006 11,957
70% 9,019 10,194 12,581 15,005 19,838 18,448 11,708 11,915 13,085 14,599 10,893 9,897
80% 8,009 8,857 10,799 13,486 16,580 15,217 11,229 10,874 12,353 12,878 9,767 8,646
90% 6,709 7,537 9,360 11,871 14,217 11,487 10,200 8,922 11,289 10,339 8,546 7,115

Full Simulation Period
b 11,135 14,147 23,180 31,236 37,980 31,862 22,179 18,663 16,752 17,326 13,094 12,141

Wet (32%) 12,828 18,463 38,689 50,375 56,977 48,450 35,060 30,181 20,772 19,106 15,038 14,726
Above Normal (16%) 10,150 15,450 24,122 39,692 47,763 42,758 24,410 18,064 16,533 21,746 15,907 14,192
Below Normal (13%) 12,254 14,318 15,586 19,280 31,808 19,442 14,599 14,690 17,758 20,643 13,951 12,000

Dry (24%) 10,354 10,984 13,633 17,418 23,789 21,475 15,084 12,519 14,646 14,838 10,740 10,387
Critical (15%) 8,809 8,499 11,430 14,601 15,535 12,818 10,626 8,240 10,863 9,787 8,969 7,370

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,940 22,403 48,958 63,738 70,363 62,025 46,178 38,574 19,953 24,625 17,185 29,151
20% 13,753 18,981 32,387 52,655 61,599 51,038 32,559 25,815 16,141 24,012 16,842 28,386
30% 13,111 18,329 21,304 38,363 49,567 37,212 22,950 16,490 13,942 23,249 16,214 22,293
40% 11,971 16,727 17,992 24,503 42,844 29,460 20,004 12,900 13,403 21,099 15,960 21,312
50% 10,996 15,185 15,541 20,791 32,715 24,379 15,901 11,905 13,055 19,737 15,468 14,746
60% 9,175 13,119 15,099 18,100 24,483 20,700 12,517 11,096 12,619 18,365 14,543 13,155
70% 8,302 10,026 13,584 14,777 19,202 18,200 11,777 10,131 12,094 17,451 11,864 10,306
80% 7,912 8,595 10,753 13,467 16,241 14,863 10,304 9,401 10,762 15,630 9,789 8,689
90% 6,444 7,512 9,293 11,701 13,900 11,364 9,585 8,003 10,127 11,885 8,975 7,378

Full Simulation Period
b 11,003 15,715 22,497 30,404 37,388 31,223 21,901 17,523 14,824 19,224 13,951 17,409

Wet (32%) 12,973 20,552 36,278 49,232 56,574 48,034 35,045 29,921 20,050 20,717 16,120 27,839
Above Normal (16%) 10,196 17,255 24,677 38,449 46,580 40,841 24,141 16,617 13,618 23,104 16,859 21,070
Below Normal (13%) 12,003 15,829 15,766 18,240 30,181 18,617 14,146 12,152 12,755 22,395 15,727 12,486

Dry (24%) 10,157 12,669 13,658 17,178 23,432 21,280 14,835 10,813 12,951 17,695 11,049 10,285
Critical (15%) 8,100 8,542 11,179 14,090 15,730 12,507 9,883 7,752 9,826 11,428 9,309 7,230

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 405 -79 -5,574 -1,097 -88 -1,629 -63 -5 -1,136 1,550 538 14,097
20% -344 3,991 -1,994 -3,608 -441 -387 16 -1,819 -2,783 2,336 903 13,742
30% 86 4,601 -1,063 -3,216 -1,983 -4,293 21 -652 -4,019 2,829 820 8,164
40% 390 3,486 -588 -2,126 -2,877 -513 -50 -2,273 -3,118 1,670 1,181 7,381
50% 178 3,098 -65 -2,218 -575 -393 -494 -1,719 -2,533 1,397 1,672 1,349
60% -855 1,894 730 -366 -252 -266 -399 -1,641 -1,948 1,712 2,537 1,199
70% -716 -168 1,004 -228 -636 -247 69 -1,785 -990 2,853 971 410
80% -97 -262 -46 -19 -339 -354 -924 -1,474 -1,591 2,752 21 43
90% -265 -25 -67 -170 -318 -123 -615 -919 -1,162 1,545 430 263

Full Simulation Period
b

-132 1,568 -683 -832 -592 -640 -278 -1,140 -1,927 1,898 857 5,268

Wet (32%) 146 2,089 -2,411 -1,143 -403 -416 -15 -261 -722 1,611 1,081 13,113
Above Normal (16%) 46 1,804 555 -1,243 -1,184 -1,917 -270 -1,447 -2,914 1,358 952 6,878
Below Normal (13%) -251 1,511 180 -1,040 -1,627 -825 -453 -2,538 -5,003 1,752 1,776 486

Dry (24%) -197 1,685 26 -240 -357 -195 -249 -1,707 -1,695 2,858 309 -102

Critical (15%) -709 43 -251 -511 195 -311 -743 -489 -1,037 1,641 339 -140

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-28-6. Sacramento River at Freeport, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.29. Yolo Bypass Flow   1 
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Figure C-29-1. Yolo Bypass, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-29-2. Yolo Bypass, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-29-3. Yolo Bypass, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-29-4. Yolo Bypass, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-29-5. Yolo Bypass, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 F
lo

w
 (c

fs
)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-553 July 2015



Figure C-29-6. Yolo Bypass, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 163 575 11,441 34,478 52,474 20,341 10,435 335 168 48 183 290
20% 162 245 6,247 15,620 20,921 10,931 7,063 178 168 48 55 194
30% 159 146 2,165 8,237 12,308 7,941 2,042 173 168 48 55 159
40% 153 110 798 4,526 8,343 4,740 497 170 168 48 55 159
50% 146 108 558 1,883 5,503 2,825 267 168 167 48 55 159
60% 141 105 258 776 2,879 1,254 229 165 167 48 55 159
70% 129 100 157 466 951 616 211 163 166 48 55 158
80% 115 100 110 164 321 220 186 159 164 48 55 156
90% 104 100 100 123 152 146 170 153 162 48 54 152

Full Simulation Period
b 198 531 4,678 12,239 16,299 10,398 3,648 311 185 48 101 193

Wet (32%) 269 1,266 11,844 31,732 37,542 24,774 8,899 560 227 48 147 227
Above Normal (16%) 131 337 4,234 9,213 17,513 10,972 3,165 273 166 48 92 165
Below Normal (13%) 245 192 447 1,617 4,933 1,299 547 169 166 48 130 192

Dry (24%) 156 131 569 1,540 3,384 2,173 905 175 167 48 61 170
Critical (15%) 145 124 357 847 897 675 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 164 575 15,113 37,297 53,013 25,747 10,346 335 168 48 183 240
20% 162 245 6,239 16,046 22,314 11,069 7,372 178 168 48 55 159
30% 160 146 2,510 8,216 12,519 8,557 2,043 173 168 48 55 159
40% 154 110 802 5,019 10,224 5,190 498 170 168 48 55 159
50% 147 108 495 2,405 5,513 2,987 272 168 167 48 55 159
60% 142 105 259 970 3,258 1,402 229 165 167 48 55 159
70% 132 100 146 470 1,068 754 211 163 166 48 55 157
80% 116 100 109 167 332 225 186 159 164 48 55 155
90% 106 100 100 122 152 149 173 153 162 48 54 152

Full Simulation Period
b 187 572 5,169 12,745 17,130 10,720 3,653 311 185 48 101 175

Wet (32%) 231 1,348 13,405 32,933 38,563 25,293 8,874 560 227 48 147 173
Above Normal (16%) 137 344 4,156 9,639 19,777 11,623 3,242 273 166 48 92 165
Below Normal (13%) 246 299 470 1,973 5,998 1,664 546 169 166 48 130 192

Dry (24%) 156 131 583 1,579 3,404 2,190 910 175 167 48 61 170
Critical (15%) 145 124 376 856 905 687 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1 0 3,672 2,819 539 5,406 -89 0 0 0 0 -50

20% 1 0 -8 426 1,394 138 309 0 0 0 0 -35

30% 1 0 345 -21 211 616 1 0 0 0 0 0
40% 0 0 3 493 1,881 450 0 0 0 0 0 0
50% 2 0 -63 522 10 163 4 0 0 0 0 0
60% 1 0 1 194 379 148 0 0 0 0 0 -1

70% 3 0 -11 4 118 138 0 0 0 0 0 -1

80% 1 0 -1 3 12 6 0 0 0 0 0 -1

90% 2 0 0 -1 0 3 3 0 0 0 0 0

Full Simulation Period
b

-11 42 492 507 831 323 5 0 0 0 0 -17

Wet (32%) -38 82 1,561 1,201 1,020 519 -25 0 0 0 0 -55

Above Normal (16%) 6 7 -78 426 2,264 651 77 0 0 0 0 0
Below Normal (13%) 1 108 23 356 1,065 365 -1 0 0 0 0 0

Dry (24%) 0 0 14 39 20 17 4 0 0 0 0 0
Critical (15%) 0 0 19 9 7 12 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-29-1. Yolo Bypass, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 163 575 11,441 34,478 52,474 20,341 10,435 335 168 48 183 290
20% 162 245 6,247 15,620 20,921 10,931 7,063 178 168 48 55 194
30% 159 146 2,165 8,237 12,308 7,941 2,042 173 168 48 55 159
40% 153 110 798 4,526 8,343 4,740 497 170 168 48 55 159
50% 146 108 558 1,883 5,503 2,825 267 168 167 48 55 159
60% 141 105 258 776 2,879 1,254 229 165 167 48 55 159
70% 129 100 157 466 951 616 211 163 166 48 55 158
80% 115 100 110 164 321 220 186 159 164 48 55 156
90% 104 100 100 123 152 146 170 153 162 48 54 152

Full Simulation Period
b 198 531 4,678 12,239 16,299 10,398 3,648 311 185 48 101 193

Wet (32%) 269 1,266 11,844 31,732 37,542 24,774 8,899 560 227 48 147 227
Above Normal (16%) 131 337 4,234 9,213 17,513 10,972 3,165 273 166 48 92 165
Below Normal (13%) 245 192 447 1,617 4,933 1,299 547 169 166 48 130 192

Dry (24%) 156 131 569 1,540 3,384 2,173 905 175 167 48 61 170
Critical (15%) 145 124 357 847 897 675 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 163 575 15,105 36,977 52,994 23,562 10,346 335 168 48 183 240
20% 162 245 6,398 16,162 20,780 10,937 7,383 178 168 48 55 159
30% 159 146 2,014 8,057 12,403 8,314 2,042 173 168 48 55 159
40% 153 110 802 5,022 10,223 5,060 498 170 168 48 55 159
50% 146 108 496 2,336 5,513 2,933 272 168 167 48 55 159
60% 141 105 287 945 2,888 1,421 229 165 167 48 55 159
70% 129 100 149 466 1,114 738 211 163 166 48 55 157
80% 116 100 114 166 323 220 186 159 164 48 55 155
90% 104 100 100 123 152 149 170 153 162 48 54 152

Full Simulation Period
b 184 564 5,096 12,644 16,954 10,652 3,658 311 185 48 101 175

Wet (32%) 223 1,325 13,210 32,736 38,378 25,127 8,889 561 227 48 147 173
Above Normal (16%) 132 338 4,083 9,412 19,135 11,550 3,246 273 166 48 92 165
Below Normal (13%) 246 299 471 1,968 5,929 1,651 546 169 166 48 130 192

Dry (24%) 156 131 590 1,571 3,376 2,186 908 175 167 48 61 170
Critical (15%) 145 124 365 856 908 676 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 3,663 2,500 520 3,221 -89 0 0 0 0 -50

20% 0 0 151 542 -140 6 321 0 0 0 0 -35

30% 0 0 -150 -180 95 373 0 0 0 0 0 0
40% 0 0 4 496 1,881 320 1 0 0 0 0 0
50% 0 0 -62 453 10 108 4 0 0 0 0 0
60% 0 0 29 169 9 167 0 0 0 0 0 -1

70% 1 0 -8 0 163 122 0 0 0 0 0 -1

80% 1 0 3 3 2 0 0 0 0 0 0 -1

90% 0 0 0 0 0 3 0 0 0 0 0 0

Full Simulation Period
b

-14 33 419 406 655 254 10 0 0 0 0 -17

Wet (32%) -46 59 1,366 1,004 836 353 -10 1 0 0 0 -55

Above Normal (16%) 1 1 -151 198 1,622 579 80 0 0 0 0 0
Below Normal (13%) 1 108 24 351 996 352 -1 0 0 0 0 0

Dry (24%) 1 0 21 30 -8 13 3 0 0 0 0 0
Critical (15%) 0 0 8 9 11 1 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-29-2. Yolo Bypass, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 163 575 11,441 34,478 52,474 20,341 10,435 335 168 48 183 290
20% 162 245 6,247 15,620 20,921 10,931 7,063 178 168 48 55 194
30% 159 146 2,165 8,237 12,308 7,941 2,042 173 168 48 55 159
40% 153 110 798 4,526 8,343 4,740 497 170 168 48 55 159
50% 146 108 558 1,883 5,503 2,825 267 168 167 48 55 159
60% 141 105 258 776 2,879 1,254 229 165 167 48 55 159
70% 129 100 157 466 951 616 211 163 166 48 55 158
80% 115 100 110 164 321 220 186 159 164 48 55 156
90% 104 100 100 123 152 146 170 153 162 48 54 152

Full Simulation Period
b 198 531 4,678 12,239 16,299 10,398 3,648 311 185 48 101 193

Wet (32%) 269 1,266 11,844 31,732 37,542 24,774 8,899 560 227 48 147 227
Above Normal (16%) 131 337 4,234 9,213 17,513 10,972 3,165 273 166 48 92 165
Below Normal (13%) 245 192 447 1,617 4,933 1,299 547 169 166 48 130 192

Dry (24%) 156 131 569 1,540 3,384 2,173 905 175 167 48 61 170
Critical (15%) 145 124 357 847 897 675 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 163 575 11,727 33,139 52,516 20,378 10,436 335 168 48 183 290
20% 162 245 6,221 15,644 20,577 10,932 7,063 178 168 48 55 194
30% 159 146 2,160 8,237 12,384 8,053 2,042 173 168 48 55 159
40% 153 110 824 4,526 8,343 4,746 497 170 168 48 55 159
50% 146 108 533 1,874 5,503 2,793 267 168 167 48 55 159
60% 141 105 258 770 2,873 1,250 229 165 167 48 55 159
70% 129 100 157 466 951 616 211 163 166 48 55 158
80% 115 100 106 164 321 220 186 159 164 48 55 156
90% 104 100 100 126 150 146 170 153 162 48 54 152

Full Simulation Period
b 194 538 4,670 12,152 16,274 10,399 3,649 311 185 48 101 193

Wet (32%) 255 1,289 11,815 31,464 37,505 24,793 8,899 560 227 48 147 227
Above Normal (16%) 131 337 4,256 9,217 17,377 10,938 3,165 273 166 48 92 165
Below Normal (13%) 245 192 451 1,617 5,013 1,302 546 169 166 48 130 192

Dry (24%) 156 131 556 1,533 3,378 2,177 906 175 167 48 61 170
Critical (15%) 145 124 359 846 897 673 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 285 -1,339 42 37 1 0 0 0 0 0
20% 0 0 -26 24 -343 0 1 0 0 0 0 0
30% 0 0 -5 -1 76 112 0 0 0 0 0 0
40% 0 0 26 0 0 6 0 0 0 0 0 0
50% 0 0 -25 -9 0 -32 0 0 0 0 0 0
60% 0 0 0 -7 -7 -4 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 -5 0 0 0 0 0 0 0 0 0
90% 0 0 0 3 -2 0 0 0 0 0 0 0

Full Simulation Period
b

-4 7 -8 -86 -24 2 0 0 0 0 0 0

Wet (32%) -14 23 -29 -268 -37 19 0 0 0 0 0 0
Above Normal (16%) 0 0 22 4 -137 -33 0 0 0 0 0 0
Below Normal (13%) 0 0 4 0 81 3 0 0 0 0 0 0

Dry (24%) 0 0 -13 -7 -7 4 0 0 0 0 0 0
Critical (15%) 0 0 1 0 -1 -3 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-29-3. Yolo Bypass, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 164 575 15,113 37,297 53,013 25,747 10,346 335 168 48 183 240
20% 162 245 6,239 16,046 22,314 11,069 7,372 178 168 48 55 159
30% 160 146 2,510 8,216 12,519 8,557 2,043 173 168 48 55 159
40% 154 110 802 5,019 10,224 5,190 498 170 168 48 55 159
50% 147 108 495 2,405 5,513 2,987 272 168 167 48 55 159
60% 142 105 259 970 3,258 1,402 229 165 167 48 55 159
70% 132 100 146 470 1,068 754 211 163 166 48 55 157
80% 116 100 109 167 332 225 186 159 164 48 55 155
90% 106 100 100 122 152 149 173 153 162 48 54 152

Full Simulation Period
b 187 572 5,169 12,745 17,130 10,720 3,653 311 185 48 101 175

Wet (32%) 231 1,348 13,405 32,933 38,563 25,293 8,874 560 227 48 147 173
Above Normal (16%) 137 344 4,156 9,639 19,777 11,623 3,242 273 166 48 92 165
Below Normal (13%) 246 299 470 1,973 5,998 1,664 546 169 166 48 130 192

Dry (24%) 156 131 583 1,579 3,404 2,190 910 175 167 48 61 170
Critical (15%) 145 124 376 856 905 687 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 163 575 11,441 34,478 52,474 20,341 10,435 335 168 48 183 290
20% 162 245 6,247 15,620 20,921 10,931 7,063 178 168 48 55 194
30% 159 146 2,165 8,237 12,308 7,941 2,042 173 168 48 55 159
40% 153 110 798 4,526 8,343 4,740 497 170 168 48 55 159
50% 146 108 558 1,883 5,503 2,825 267 168 167 48 55 159
60% 141 105 258 776 2,879 1,254 229 165 167 48 55 159
70% 129 100 157 466 951 616 211 163 166 48 55 158
80% 115 100 110 164 321 220 186 159 164 48 55 156
90% 104 100 100 123 152 146 170 153 162 48 54 152

Full Simulation Period
b 198 531 4,678 12,239 16,299 10,398 3,648 311 185 48 101 193

Wet (32%) 269 1,266 11,844 31,732 37,542 24,774 8,899 560 227 48 147 227
Above Normal (16%) 131 337 4,234 9,213 17,513 10,972 3,165 273 166 48 92 165
Below Normal (13%) 245 192 447 1,617 4,933 1,299 547 169 166 48 130 192

Dry (24%) 156 131 569 1,540 3,384 2,173 905 175 167 48 61 170
Critical (15%) 145 124 357 847 897 675 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 0 -3,672 -2,819 -539 -5,406 89 0 0 0 0 50
20% -1 0 8 -426 -1,394 -138 -309 0 0 0 0 35
30% -1 0 -345 21 -211 -616 -1 0 0 0 0 0
40% 0 0 -3 -493 -1,881 -450 0 0 0 0 0 0
50% -2 0 63 -522 -10 -163 -4 0 0 0 0 0
60% -1 0 -1 -194 -379 -148 0 0 0 0 0 1
70% -3 0 11 -4 -118 -138 0 0 0 0 0 1
80% -1 0 1 -3 -12 -6 0 0 0 0 0 1
90% -2 0 0 1 0 -3 -3 0 0 0 0 0

Full Simulation Period
b 11 -42 -492 -507 -831 -323 -5 0 0 0 0 17

Wet (32%) 38 -82 -1,561 -1,201 -1,020 -519 25 0 0 0 0 55
Above Normal (16%) -6 -7 78 -426 -2,264 -651 -77 0 0 0 0 0
Below Normal (13%) -1 -108 -23 -356 -1,065 -365 1 0 0 0 0 0

Dry (24%) 0 0 -14 -39 -20 -17 -4 0 0 0 0 0
Critical (15%) 0 0 -19 -9 -7 -12 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-29-4. Yolo Bypass, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 164 575 15,113 37,297 53,013 25,747 10,346 335 168 48 183 240
20% 162 245 6,239 16,046 22,314 11,069 7,372 178 168 48 55 159
30% 160 146 2,510 8,216 12,519 8,557 2,043 173 168 48 55 159
40% 154 110 802 5,019 10,224 5,190 498 170 168 48 55 159
50% 147 108 495 2,405 5,513 2,987 272 168 167 48 55 159
60% 142 105 259 970 3,258 1,402 229 165 167 48 55 159
70% 132 100 146 470 1,068 754 211 163 166 48 55 157
80% 116 100 109 167 332 225 186 159 164 48 55 155
90% 106 100 100 122 152 149 173 153 162 48 54 152

Full Simulation Period
b 187 572 5,169 12,745 17,130 10,720 3,653 311 185 48 101 175

Wet (32%) 231 1,348 13,405 32,933 38,563 25,293 8,874 560 227 48 147 173
Above Normal (16%) 137 344 4,156 9,639 19,777 11,623 3,242 273 166 48 92 165
Below Normal (13%) 246 299 470 1,973 5,998 1,664 546 169 166 48 130 192

Dry (24%) 156 131 583 1,579 3,404 2,190 910 175 167 48 61 170
Critical (15%) 145 124 376 856 905 687 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 163 575 15,105 36,977 52,994 23,562 10,346 335 168 48 183 240
20% 162 245 6,398 16,162 20,780 10,937 7,383 178 168 48 55 159
30% 159 146 2,014 8,057 12,403 8,314 2,042 173 168 48 55 159
40% 153 110 802 5,022 10,223 5,060 498 170 168 48 55 159
50% 146 108 496 2,336 5,513 2,933 272 168 167 48 55 159
60% 141 105 287 945 2,888 1,421 229 165 167 48 55 159
70% 129 100 149 466 1,114 738 211 163 166 48 55 157
80% 116 100 114 166 323 220 186 159 164 48 55 155
90% 104 100 100 123 152 149 170 153 162 48 54 152

Full Simulation Period
b 184 564 5,096 12,644 16,954 10,652 3,658 311 185 48 101 175

Wet (32%) 223 1,325 13,210 32,736 38,378 25,127 8,889 561 227 48 147 173
Above Normal (16%) 132 338 4,083 9,412 19,135 11,550 3,246 273 166 48 92 165
Below Normal (13%) 246 299 471 1,968 5,929 1,651 546 169 166 48 130 192

Dry (24%) 156 131 590 1,571 3,376 2,186 908 175 167 48 61 170
Critical (15%) 145 124 365 856 908 676 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 0 -8 -319 -19 -2,185 0 0 0 0 0 0
20% -1 0 159 116 -1,534 -131 11 0 0 0 0 0
30% -1 0 -495 -159 -116 -243 -1 0 0 0 0 0
40% 0 0 1 3 0 -130 1 0 0 0 0 0
50% -2 0 1 -68 0 -55 0 0 0 0 0 0
60% -1 0 28 -24 -370 19 0 0 0 0 0 0
70% -3 0 3 -4 45 -16 0 0 0 0 0 0
80% 0 0 4 -1 -9 -6 0 0 0 0 0 0
90% -2 0 0 2 0 0 -3 0 0 0 0 0

Full Simulation Period
b

-3 -8 -73 -101 -176 -68 5 0 0 0 0 0

Wet (32%) -8 -23 -195 -197 -185 -166 15 0 0 0 0 0
Above Normal (16%) -5 -6 -73 -228 -642 -72 4 0 0 0 0 0
Below Normal (13%) 0 0 0 -5 -69 -13 0 0 0 0 0 0

Dry (24%) 1 0 7 -9 -28 -4 -2 0 0 0 0 0
Critical (15%) 0 0 -11 0 4 -11 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-29-5. Yolo Bypass, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 164 575 15,113 37,297 53,013 25,747 10,346 335 168 48 183 240
20% 162 245 6,239 16,046 22,314 11,069 7,372 178 168 48 55 159
30% 160 146 2,510 8,216 12,519 8,557 2,043 173 168 48 55 159
40% 154 110 802 5,019 10,224 5,190 498 170 168 48 55 159
50% 147 108 495 2,405 5,513 2,987 272 168 167 48 55 159
60% 142 105 259 970 3,258 1,402 229 165 167 48 55 159
70% 132 100 146 470 1,068 754 211 163 166 48 55 157
80% 116 100 109 167 332 225 186 159 164 48 55 155
90% 106 100 100 122 152 149 173 153 162 48 54 152

Full Simulation Period
b 187 572 5,169 12,745 17,130 10,720 3,653 311 185 48 101 175

Wet (32%) 231 1,348 13,405 32,933 38,563 25,293 8,874 560 227 48 147 173
Above Normal (16%) 137 344 4,156 9,639 19,777 11,623 3,242 273 166 48 92 165
Below Normal (13%) 246 299 470 1,973 5,998 1,664 546 169 166 48 130 192

Dry (24%) 156 131 583 1,579 3,404 2,190 910 175 167 48 61 170
Critical (15%) 145 124 376 856 905 687 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 163 575 11,727 33,139 52,516 20,378 10,436 335 168 48 183 290
20% 162 245 6,221 15,644 20,577 10,932 7,063 178 168 48 55 194
30% 159 146 2,160 8,237 12,384 8,053 2,042 173 168 48 55 159
40% 153 110 824 4,526 8,343 4,746 497 170 168 48 55 159
50% 146 108 533 1,874 5,503 2,793 267 168 167 48 55 159
60% 141 105 258 770 2,873 1,250 229 165 167 48 55 159
70% 129 100 157 466 951 616 211 163 166 48 55 158
80% 115 100 106 164 321 220 186 159 164 48 55 156
90% 104 100 100 126 150 146 170 153 162 48 54 152

Full Simulation Period
b 194 538 4,670 12,152 16,274 10,399 3,649 311 185 48 101 193

Wet (32%) 255 1,289 11,815 31,464 37,505 24,793 8,899 560 227 48 147 227
Above Normal (16%) 131 337 4,256 9,217 17,377 10,938 3,165 273 166 48 92 165
Below Normal (13%) 245 192 451 1,617 5,013 1,302 546 169 166 48 130 192

Dry (24%) 156 131 556 1,533 3,378 2,177 906 175 167 48 61 170
Critical (15%) 145 124 359 846 897 673 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 0 -3,386 -4,158 -497 -5,369 90 0 0 0 0 50
20% -1 0 -17 -402 -1,737 -137 -309 0 0 0 0 35
30% -1 0 -350 20 -135 -504 -1 0 0 0 0 0
40% 0 0 22 -493 -1,880 -444 0 0 0 0 0 0
50% -2 0 38 -530 -9 -194 -4 0 0 0 0 0
60% -1 0 -1 -200 -386 -152 0 0 0 0 0 1
70% -3 0 11 -4 -118 -138 0 0 0 0 0 1
80% -1 0 -4 -3 -12 -6 0 0 0 0 0 1
90% -2 0 0 4 -2 -3 -3 0 0 0 0 0

Full Simulation Period
b 6 -34 -500 -593 -856 -321 -5 0 0 0 0 17

Wet (32%) 24 -59 -1,590 -1,468 -1,057 -500 26 0 0 0 0 55
Above Normal (16%) -6 -7 100 -422 -2,401 -684 -77 0 0 0 0 0
Below Normal (13%) -1 -108 -19 -355 -984 -362 1 0 0 0 0 0

Dry (24%) 0 0 -27 -46 -26 -13 -4 0 0 0 0 0
Critical (15%) 0 0 -18 -9 -8 -15 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-29-6. Yolo Bypass, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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1 C.30. Sacramento River Flow at Rio Vista
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Figure C-30-1. Sacramento River at Rio Vista, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-30-2. Sacramento River at Rio Vista, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-30-3. Sacramento River at Rio Vista, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-30-4. Sacramento River at Rio Vista, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-30-5. Sacramento River at Rio Vista, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-566 July 2015



Figure C-30-6. Sacramento River at Rio Vista, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-567 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10,070 18,978 58,014 88,870 115,150 71,556 52,709 32,159 12,044 14,311 9,331 23,977
20% 9,164 15,087 33,016 59,223 73,063 55,386 33,858 21,120 9,112 13,769 9,021 23,320
30% 7,820 14,319 19,139 43,990 55,265 39,150 20,511 12,940 7,154 12,689 8,637 13,495
40% 6,837 12,410 15,044 26,918 43,815 28,806 17,119 9,913 6,800 11,527 8,237 12,638
50% 5,696 10,612 11,920 19,664 32,125 23,004 12,566 9,009 6,655 10,242 7,597 7,728
60% 4,657 8,444 10,519 15,734 23,143 17,885 9,773 8,093 6,402 9,294 7,198 6,444
70% 4,247 6,189 10,183 12,389 16,301 15,737 8,487 7,678 5,975 8,594 5,139 4,865
80% 3,935 4,800 6,794 10,428 13,181 11,784 7,768 7,067 5,215 7,289 4,202 3,999
90% 3,260 4,011 5,682 9,124 11,209 8,346 6,927 5,954 4,837 5,221 3,592 3,294

Full Simulation Period
b 6,582 12,014 22,422 37,879 47,932 36,375 21,273 14,053 8,621 10,146 6,909 11,570

Wet (32%) 8,546 16,954 42,039 73,996 85,996 65,510 38,081 24,838 13,700 11,352 8,425 22,213
Above Normal (16%) 5,650 13,536 23,981 42,104 57,259 45,401 22,762 13,104 7,166 13,089 9,057 12,475
Below Normal (13%) 7,377 11,863 12,133 16,417 30,256 16,204 11,190 9,160 6,541 12,354 8,153 6,213

Dry (24%) 5,672 8,760 10,143 15,485 22,720 19,433 12,329 8,452 6,559 8,641 4,784 5,005
Critical (15%) 4,120 5,220 8,128 12,048 13,576 10,197 7,390 5,535 4,537 4,827 3,696 3,381

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7,936 16,012 59,280 91,700 115,954 76,198 51,404 32,132 12,280 13,021 8,831 8,155
20% 7,592 9,452 34,803 60,639 73,800 55,589 33,804 22,340 11,036 12,187 8,574 7,770
30% 7,001 8,564 18,270 44,793 56,713 41,187 20,362 13,312 10,122 11,113 7,943 7,501
40% 6,038 8,016 13,391 26,341 49,187 29,860 17,124 11,207 9,247 10,377 7,536 7,315
50% 5,520 7,275 10,877 19,788 32,753 23,496 12,771 9,869 8,418 9,640 7,185 6,894
60% 5,002 6,617 9,412 14,739 23,353 18,189 9,629 9,369 7,891 8,661 5,815 6,014
70% 4,528 5,979 8,074 11,402 17,101 16,023 8,714 8,559 6,652 6,929 4,952 4,858
80% 4,107 5,091 6,604 9,443 13,382 12,111 8,104 7,695 6,268 5,965 4,428 4,138
90% 3,389 4,022 5,717 8,429 11,115 8,501 7,405 5,936 5,654 4,150 3,632 3,255

Full Simulation Period
b 5,963 9,788 22,796 38,425 49,250 37,228 21,405 14,644 9,919 9,034 6,503 6,284

Wet (32%) 7,239 14,226 45,019 76,053 87,371 66,392 38,027 25,019 14,188 10,354 7,761 7,961
Above Normal (16%) 5,193 10,653 22,550 43,221 60,499 47,632 23,011 14,132 9,164 12,139 8,384 7,447
Below Normal (13%) 6,564 9,456 11,190 16,732 32,676 17,278 11,534 10,910 9,888 11,233 7,092 6,118

Dry (24%) 5,418 6,568 9,526 14,565 23,057 19,592 12,439 9,069 7,718 7,116 4,894 5,129
Critical (15%) 4,392 4,907 7,671 11,351 13,313 10,450 7,643 5,432 5,181 3,991 3,883 3,465

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2,134 -2,966 1,266 2,830 804 4,642 -1,305 -28 236 -1,290 -500 -15,822

20% -1,572 -5,635 1,788 1,416 737 203 -54 1,221 1,924 -1,583 -447 -15,550

30% -819 -5,755 -869 803 1,448 2,037 -149 372 2,968 -1,576 -694 -5,994

40% -799 -4,394 -1,653 -577 5,372 1,054 4 1,295 2,446 -1,150 -701 -5,323

50% -176 -3,337 -1,043 124 628 492 205 859 1,763 -602 -412 -834

60% 344 -1,827 -1,107 -995 210 304 -144 1,276 1,489 -633 -1,383 -430

70% 281 -210 -2,109 -986 801 286 228 881 677 -1,665 -186 -7

80% 172 291 -191 -985 201 327 336 628 1,054 -1,324 227 139
90% 129 12 35 -696 -93 155 477 -19 817 -1,070 40 -39

Full Simulation Period
b

-618 -2,226 374 545 1,318 853 133 591 1,297 -1,111 -406 -5,286

Wet (32%) -1,308 -2,728 2,980 2,056 1,376 882 -54 181 488 -998 -664 -14,251

Above Normal (16%) -458 -2,884 -1,431 1,118 3,240 2,231 249 1,027 1,998 -950 -673 -5,029

Below Normal (13%) -813 -2,407 -943 315 2,420 1,075 344 1,750 3,347 -1,121 -1,062 -94

Dry (24%) -254 -2,193 -617 -919 337 158 111 617 1,159 -1,524 110 124
Critical (15%) 272 -313 -457 -698 -263 252 253 -102 645 -836 187 84

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-30-1. Sacramento River at Rio Vista, Monthly Flow 

No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-568 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10,070 18,978 58,014 88,870 115,150 71,556 52,709 32,159 12,044 14,311 9,331 23,977
20% 9,164 15,087 33,016 59,223 73,063 55,386 33,858 21,120 9,112 13,769 9,021 23,320
30% 7,820 14,319 19,139 43,990 55,265 39,150 20,511 12,940 7,154 12,689 8,637 13,495
40% 6,837 12,410 15,044 26,918 43,815 28,806 17,119 9,913 6,800 11,527 8,237 12,638
50% 5,696 10,612 11,920 19,664 32,125 23,004 12,566 9,009 6,655 10,242 7,597 7,728
60% 4,657 8,444 10,519 15,734 23,143 17,885 9,773 8,093 6,402 9,294 7,198 6,444
70% 4,247 6,189 10,183 12,389 16,301 15,737 8,487 7,678 5,975 8,594 5,139 4,865
80% 3,935 4,800 6,794 10,428 13,181 11,784 7,768 7,067 5,215 7,289 4,202 3,999
90% 3,260 4,011 5,682 9,124 11,209 8,346 6,927 5,954 4,837 5,221 3,592 3,294

Full Simulation Period
b 6,582 12,014 22,422 37,879 47,932 36,375 21,273 14,053 8,621 10,146 6,909 11,570

Wet (32%) 8,546 16,954 42,039 73,996 85,996 65,510 38,081 24,838 13,700 11,352 8,425 22,213
Above Normal (16%) 5,650 13,536 23,981 42,104 57,259 45,401 22,762 13,104 7,166 13,089 9,057 12,475
Below Normal (13%) 7,377 11,863 12,133 16,417 30,256 16,204 11,190 9,160 6,541 12,354 8,153 6,213

Dry (24%) 5,672 8,760 10,143 15,485 22,720 19,433 12,329 8,452 6,559 8,641 4,784 5,005
Critical (15%) 4,120 5,220 8,128 12,048 13,576 10,197 7,390 5,535 4,537 4,827 3,696 3,381

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7,954 16,006 60,411 91,548 115,759 74,068 51,953 32,121 11,790 13,871 9,089 8,186
20% 7,349 9,732 35,930 60,659 74,471 55,585 33,797 21,564 10,764 13,398 8,857 7,898
30% 6,676 8,627 18,042 44,626 56,689 40,207 20,482 13,162 9,187 13,034 8,204 7,468
40% 6,159 7,822 13,466 26,035 49,055 29,853 17,049 11,324 8,737 11,626 7,879 7,156
50% 5,457 7,283 10,961 19,032 32,637 23,522 12,775 9,807 8,372 10,267 7,266 6,934
60% 4,540 6,524 9,468 14,903 23,481 18,149 9,676 8,808 7,718 9,308 6,754 6,239
70% 4,137 6,021 8,437 11,280 17,194 16,114 8,836 8,317 7,279 7,631 5,433 4,830
80% 3,947 4,912 6,649 9,425 13,173 12,063 8,010 7,821 6,326 6,527 4,278 4,140
90% 3,255 4,020 5,536 8,233 11,220 8,370 7,342 6,223 5,519 4,434 3,543 3,164

Full Simulation Period
b 5,814 9,693 22,698 38,205 49,065 37,021 21,373 14,632 9,809 9,824 6,741 6,305

Wet (32%) 7,114 14,209 44,782 75,904 87,147 66,076 38,034 25,087 14,587 10,942 7,814 7,836
Above Normal (16%) 5,095 10,808 22,598 42,408 59,743 47,228 22,970 14,131 8,754 12,872 8,695 7,468
Below Normal (13%) 6,235 8,981 11,261 16,777 32,582 17,195 11,575 10,388 8,166 12,666 8,512 6,807

Dry (24%) 5,377 6,530 9,495 14,518 22,947 19,552 12,408 9,167 7,914 8,224 4,861 5,010
Critical (15%) 4,118 4,626 7,447 11,093 13,627 10,298 7,468 5,518 5,265 4,164 3,812 3,424

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2,116 -2,971 2,397 2,677 609 2,512 -756 -39 -254 -440 -242 -15,791

20% -1,814 -5,355 2,914 1,436 1,408 199 -61 445 1,652 -371 -163 -15,422

30% -1,144 -5,693 -1,097 637 1,423 1,057 -29 222 2,033 345 -433 -6,027

40% -678 -4,588 -1,578 -883 5,240 1,047 -71 1,411 1,937 98 -358 -5,482

50% -238 -3,329 -959 -632 512 518 209 798 1,717 25 -331 -794

60% -117 -1,920 -1,051 -831 338 264 -97 715 1,316 15 -443 -204

70% -110 -168 -1,746 -1,108 893 377 349 639 1,304 -963 294 -35

80% 11 112 -145 -1,002 -8 279 242 754 1,111 -762 76 141
90% -6 10 -145 -891 11 24 414 268 681 -786 -49 -130

Full Simulation Period
b

-768 -2,321 276 326 1,134 646 101 579 1,188 -321 -167 -5,265

Wet (32%) -1,433 -2,745 2,743 1,908 1,151 566 -47 249 887 -410 -611 -14,377

Above Normal (16%) -555 -2,728 -1,383 304 2,485 1,827 209 1,027 1,588 -217 -362 -5,007

Below Normal (13%) -1,142 -2,881 -872 359 2,326 992 385 1,228 1,625 312 359 594
Dry (24%) -295 -2,230 -648 -966 227 118 80 715 1,355 -417 77 5

Critical (15%) -2 -594 -681 -956 50 101 79 -17 728 -663 116 42

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-30-2. Sacramento River at Rio Vista, Monthly Flow 

No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-569 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10,070 18,978 58,014 88,870 115,150 71,556 52,709 32,159 12,044 14,311 9,331 23,977
20% 9,164 15,087 33,016 59,223 73,063 55,386 33,858 21,120 9,112 13,769 9,021 23,320
30% 7,820 14,319 19,139 43,990 55,265 39,150 20,511 12,940 7,154 12,689 8,637 13,495
40% 6,837 12,410 15,044 26,918 43,815 28,806 17,119 9,913 6,800 11,527 8,237 12,638
50% 5,696 10,612 11,920 19,664 32,125 23,004 12,566 9,009 6,655 10,242 7,597 7,728
60% 4,657 8,444 10,519 15,734 23,143 17,885 9,773 8,093 6,402 9,294 7,198 6,444
70% 4,247 6,189 10,183 12,389 16,301 15,737 8,487 7,678 5,975 8,594 5,139 4,865
80% 3,935 4,800 6,794 10,428 13,181 11,784 7,768 7,067 5,215 7,289 4,202 3,999
90% 3,260 4,011 5,682 9,124 11,209 8,346 6,927 5,954 4,837 5,221 3,592 3,294

Full Simulation Period
b 6,582 12,014 22,422 37,879 47,932 36,375 21,273 14,053 8,621 10,146 6,909 11,570

Wet (32%) 8,546 16,954 42,039 73,996 85,996 65,510 38,081 24,838 13,700 11,352 8,425 22,213
Above Normal (16%) 5,650 13,536 23,981 42,104 57,259 45,401 22,762 13,104 7,166 13,089 9,057 12,475
Below Normal (13%) 7,377 11,863 12,133 16,417 30,256 16,204 11,190 9,160 6,541 12,354 8,153 6,213

Dry (24%) 5,672 8,760 10,143 15,485 22,720 19,433 12,329 8,452 6,559 8,641 4,784 5,005
Critical (15%) 4,120 5,220 8,128 12,048 13,576 10,197 7,390 5,535 4,537 4,827 3,696 3,381

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10,094 18,906 58,192 87,361 115,151 71,563 52,709 32,164 12,098 14,214 9,400 23,931
20% 8,702 15,066 33,012 59,113 73,118 55,358 33,862 21,077 9,063 13,803 9,066 23,141
30% 7,616 14,401 19,148 43,992 55,699 39,157 20,576 12,945 7,163 13,152 8,660 13,501
40% 6,915 12,559 15,050 26,809 43,815 28,822 17,139 9,532 6,803 11,639 8,257 12,562
50% 5,973 10,603 11,923 19,684 32,387 22,896 12,582 8,592 6,633 10,511 7,890 7,921
60% 4,624 8,466 10,503 15,733 23,141 17,883 9,449 7,823 6,441 9,531 7,392 6,668
70% 4,312 6,202 10,097 12,390 16,303 15,706 8,668 6,906 5,981 9,114 5,457 4,960
80% 3,990 4,799 6,804 10,462 13,181 11,781 7,452 6,414 5,162 7,510 4,448 4,211
90% 3,291 4,017 5,656 9,117 11,173 8,346 6,712 5,188 4,806 5,427 3,831 3,370

Full Simulation Period
b 6,555 12,049 22,404 37,806 47,909 36,373 21,208 13,710 8,608 10,348 7,081 11,562

Wet (32%) 8,465 17,099 41,993 73,808 85,986 65,543 38,083 24,834 13,674 11,515 8,488 22,059
Above Normal (16%) 5,746 13,499 24,025 42,096 57,115 45,328 22,768 12,943 7,133 13,127 9,015 12,411
Below Normal (13%) 7,311 11,858 12,095 16,389 30,330 16,221 11,220 8,790 6,427 12,485 8,257 6,438

Dry (24%) 5,628 8,744 10,132 15,472 22,747 19,433 12,263 7,651 6,588 9,060 5,144 5,080
Critical (15%) 4,145 5,217 8,105 12,011 13,488 10,178 7,021 5,047 4,594 4,996 4,087 3,400

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 24 -72 178 -1,510 1 7 0 5 54 -96 68 -46

20% -461 -21 -4 -110 55 -28 4 -43 -49 34 45 -179

30% -204 82 8 2 434 7 65 4 9 463 23 6
40% 77 149 6 -110 0 15 20 -380 2 112 20 -76

50% 278 -9 3 20 261 -108 16 -417 -23 269 293 193
60% -33 22 -16 -1 -2 -2 -324 -270 38 237 194 224
70% 65 13 -86 2 2 -31 182 -772 6 520 319 95
80% 54 0 10 34 -1 -3 -315 -653 -52 222 246 212
90% 31 6 -26 -8 -36 0 -216 -767 -31 207 239 76

Full Simulation Period
b

-27 35 -19 -73 -22 -2 -64 -343 -13 202 172 -7

Wet (32%) -81 145 -46 -188 -9 33 1 -4 -26 163 63 -153

Above Normal (16%) 96 -37 44 -7 -144 -74 6 -161 -33 39 -42 -64

Below Normal (13%) -67 -5 -38 -28 74 17 31 -370 -114 131 104 226
Dry (24%) -44 -16 -11 -13 27 0 -65 -801 30 419 360 75

Critical (15%) 26 -3 -23 -37 -88 -19 -369 -488 57 168 391 19

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-30-3. Sacramento River at Rio Vista, Monthly Flow 

No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-570 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7,936 16,012 59,280 91,700 115,954 76,198 51,404 32,132 12,280 13,021 8,831 8,155
20% 7,592 9,452 34,803 60,639 73,800 55,589 33,804 22,340 11,036 12,187 8,574 7,770
30% 7,001 8,564 18,270 44,793 56,713 41,187 20,362 13,312 10,122 11,113 7,943 7,501
40% 6,038 8,016 13,391 26,341 49,187 29,860 17,124 11,207 9,247 10,377 7,536 7,315
50% 5,520 7,275 10,877 19,788 32,753 23,496 12,771 9,869 8,418 9,640 7,185 6,894
60% 5,002 6,617 9,412 14,739 23,353 18,189 9,629 9,369 7,891 8,661 5,815 6,014
70% 4,528 5,979 8,074 11,402 17,101 16,023 8,714 8,559 6,652 6,929 4,952 4,858
80% 4,107 5,091 6,604 9,443 13,382 12,111 8,104 7,695 6,268 5,965 4,428 4,138
90% 3,389 4,022 5,717 8,429 11,115 8,501 7,405 5,936 5,654 4,150 3,632 3,255

Full Simulation Period
b 5,963 9,788 22,796 38,425 49,250 37,228 21,405 14,644 9,919 9,034 6,503 6,284

Wet (32%) 7,239 14,226 45,019 76,053 87,371 66,392 38,027 25,019 14,188 10,354 7,761 7,961
Above Normal (16%) 5,193 10,653 22,550 43,221 60,499 47,632 23,011 14,132 9,164 12,139 8,384 7,447
Below Normal (13%) 6,564 9,456 11,190 16,732 32,676 17,278 11,534 10,910 9,888 11,233 7,092 6,118

Dry (24%) 5,418 6,568 9,526 14,565 23,057 19,592 12,439 9,069 7,718 7,116 4,894 5,129
Critical (15%) 4,392 4,907 7,671 11,351 13,313 10,450 7,643 5,432 5,181 3,991 3,883 3,465

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10,070 18,978 58,014 88,870 115,150 71,556 52,709 32,159 12,044 14,311 9,331 23,977
20% 9,164 15,087 33,016 59,223 73,063 55,386 33,858 21,120 9,112 13,769 9,021 23,320
30% 7,820 14,319 19,139 43,990 55,265 39,150 20,511 12,940 7,154 12,689 8,637 13,495
40% 6,837 12,410 15,044 26,918 43,815 28,806 17,119 9,913 6,800 11,527 8,237 12,638
50% 5,696 10,612 11,920 19,664 32,125 23,004 12,566 9,009 6,655 10,242 7,597 7,728
60% 4,657 8,444 10,519 15,734 23,143 17,885 9,773 8,093 6,402 9,294 7,198 6,444
70% 4,247 6,189 10,183 12,389 16,301 15,737 8,487 7,678 5,975 8,594 5,139 4,865
80% 3,935 4,800 6,794 10,428 13,181 11,784 7,768 7,067 5,215 7,289 4,202 3,999
90% 3,260 4,011 5,682 9,124 11,209 8,346 6,927 5,954 4,837 5,221 3,592 3,294

Full Simulation Period
b 6,582 12,014 22,422 37,879 47,932 36,375 21,273 14,053 8,621 10,146 6,909 11,570

Wet (32%) 8,546 16,954 42,039 73,996 85,996 65,510 38,081 24,838 13,700 11,352 8,425 22,213
Above Normal (16%) 5,650 13,536 23,981 42,104 57,259 45,401 22,762 13,104 7,166 13,089 9,057 12,475
Below Normal (13%) 7,377 11,863 12,133 16,417 30,256 16,204 11,190 9,160 6,541 12,354 8,153 6,213

Dry (24%) 5,672 8,760 10,143 15,485 22,720 19,433 12,329 8,452 6,559 8,641 4,784 5,005
Critical (15%) 4,120 5,220 8,128 12,048 13,576 10,197 7,390 5,535 4,537 4,827 3,696 3,381

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,134 2,966 -1,266 -2,830 -804 -4,642 1,305 28 -236 1,290 500 15,822
20% 1,572 5,635 -1,788 -1,416 -737 -203 54 -1,221 -1,924 1,583 447 15,550
30% 819 5,755 869 -803 -1,448 -2,037 149 -372 -2,968 1,576 694 5,994
40% 799 4,394 1,653 577 -5,372 -1,054 -4 -1,295 -2,446 1,150 701 5,323
50% 176 3,337 1,043 -124 -628 -492 -205 -859 -1,763 602 412 834
60% -344 1,827 1,107 995 -210 -304 144 -1,276 -1,489 633 1,383 430
70% -281 210 2,109 986 -801 -286 -228 -881 -677 1,665 186 7
80% -172 -291 191 985 -201 -327 -336 -628 -1,054 1,324 -227 -139

90% -129 -12 -35 696 93 -155 -477 19 -817 1,070 -40 39

Full Simulation Period
b 618 2,226 -374 -545 -1,318 -853 -133 -591 -1,297 1,111 406 5,286

Wet (32%) 1,308 2,728 -2,980 -2,056 -1,376 -882 54 -181 -488 998 664 14,251
Above Normal (16%) 458 2,884 1,431 -1,118 -3,240 -2,231 -249 -1,027 -1,998 950 673 5,029
Below Normal (13%) 813 2,407 943 -315 -2,420 -1,075 -344 -1,750 -3,347 1,121 1,062 94

Dry (24%) 254 2,193 617 919 -337 -158 -111 -617 -1,159 1,524 -110 -124

Critical (15%) -272 313 457 698 263 -252 -253 102 -645 836 -187 -84

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative & Alternative 2 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Table C-30-4. Sacramento River at Rio Vista, Monthly Flow 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-571 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7,936 16,012 59,280 91,700 115,954 76,198 51,404 32,132 12,280 13,021 8,831 8,155
20% 7,592 9,452 34,803 60,639 73,800 55,589 33,804 22,340 11,036 12,187 8,574 7,770
30% 7,001 8,564 18,270 44,793 56,713 41,187 20,362 13,312 10,122 11,113 7,943 7,501
40% 6,038 8,016 13,391 26,341 49,187 29,860 17,124 11,207 9,247 10,377 7,536 7,315
50% 5,520 7,275 10,877 19,788 32,753 23,496 12,771 9,869 8,418 9,640 7,185 6,894
60% 5,002 6,617 9,412 14,739 23,353 18,189 9,629 9,369 7,891 8,661 5,815 6,014
70% 4,528 5,979 8,074 11,402 17,101 16,023 8,714 8,559 6,652 6,929 4,952 4,858
80% 4,107 5,091 6,604 9,443 13,382 12,111 8,104 7,695 6,268 5,965 4,428 4,138
90% 3,389 4,022 5,717 8,429 11,115 8,501 7,405 5,936 5,654 4,150 3,632 3,255

Full Simulation Period
b 5,963 9,788 22,796 38,425 49,250 37,228 21,405 14,644 9,919 9,034 6,503 6,284

Wet (32%) 7,239 14,226 45,019 76,053 87,371 66,392 38,027 25,019 14,188 10,354 7,761 7,961
Above Normal (16%) 5,193 10,653 22,550 43,221 60,499 47,632 23,011 14,132 9,164 12,139 8,384 7,447
Below Normal (13%) 6,564 9,456 11,190 16,732 32,676 17,278 11,534 10,910 9,888 11,233 7,092 6,118

Dry (24%) 5,418 6,568 9,526 14,565 23,057 19,592 12,439 9,069 7,718 7,116 4,894 5,129
Critical (15%) 4,392 4,907 7,671 11,351 13,313 10,450 7,643 5,432 5,181 3,991 3,883 3,465

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7,954 16,006 60,411 91,548 115,759 74,068 51,953 32,121 11,790 13,871 9,089 8,186
20% 7,349 9,732 35,930 60,659 74,471 55,585 33,797 21,564 10,764 13,398 8,857 7,898
30% 6,676 8,627 18,042 44,626 56,689 40,207 20,482 13,162 9,187 13,034 8,204 7,468
40% 6,159 7,822 13,466 26,035 49,055 29,853 17,049 11,324 8,737 11,626 7,879 7,156
50% 5,457 7,283 10,961 19,032 32,637 23,522 12,775 9,807 8,372 10,267 7,266 6,934
60% 4,540 6,524 9,468 14,903 23,481 18,149 9,676 8,808 7,718 9,308 6,754 6,239
70% 4,137 6,021 8,437 11,280 17,194 16,114 8,836 8,317 7,279 7,631 5,433 4,830
80% 3,947 4,912 6,649 9,425 13,173 12,063 8,010 7,821 6,326 6,527 4,278 4,140
90% 3,255 4,020 5,536 8,233 11,220 8,370 7,342 6,223 5,519 4,434 3,543 3,164

Full Simulation Period
b 5,814 9,693 22,698 38,205 49,065 37,021 21,373 14,632 9,809 9,824 6,741 6,305

Wet (32%) 7,114 14,209 44,782 75,904 87,147 66,076 38,034 25,087 14,587 10,942 7,814 7,836
Above Normal (16%) 5,095 10,808 22,598 42,408 59,743 47,228 22,970 14,131 8,754 12,872 8,695 7,468
Below Normal (13%) 6,235 8,981 11,261 16,777 32,582 17,195 11,575 10,388 8,166 12,666 8,512 6,807

Dry (24%) 5,377 6,530 9,495 14,518 22,947 19,552 12,408 9,167 7,914 8,224 4,861 5,010
Critical (15%) 4,118 4,626 7,447 11,093 13,627 10,298 7,468 5,518 5,265 4,164 3,812 3,424

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 18 -6 1,131 -153 -195 -2,130 549 -11 -490 850 258 31
20% -243 280 1,126 20 671 -4 -7 -776 -272 1,211 284 128
30% -325 62 -228 -166 -24 -980 120 -150 -935 1,921 260 -33

40% 121 -195 75 -306 -132 -8 -75 116 -510 1,248 343 -159

50% -62 8 83 -756 -116 25 4 -61 -46 627 82 40
60% -461 -93 56 164 127 -40 47 -561 -173 647 939 225
70% -391 42 363 -122 92 91 121 -241 627 702 481 -28

80% -160 -179 46 -17 -209 -48 -93 126 57 562 -150 2
90% -134 -2 -180 -195 104 -132 -63 287 -136 284 -89 -91

Full Simulation Period
b

-149 -95 -98 -219 -184 -207 -32 -12 -110 790 238 21

Wet (32%) -125 -17 -237 -148 -224 -316 7 68 399 588 53 -125

Above Normal (16%) -98 156 48 -814 -755 -404 -40 0 -410 733 311 22
Below Normal (13%) -329 -474 72 45 -93 -83 41 -522 -1,722 1,433 1,421 689

Dry (24%) -41 -38 -31 -47 -110 -40 -31 98 196 1,107 -33 -119

Critical (15%) -274 -282 -224 -258 314 -152 -174 85 83 173 -71 -42

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-30-5. Sacramento River at Rio Vista, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-572 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7,936 16,012 59,280 91,700 115,954 76,198 51,404 32,132 12,280 13,021 8,831 8,155
20% 7,592 9,452 34,803 60,639 73,800 55,589 33,804 22,340 11,036 12,187 8,574 7,770
30% 7,001 8,564 18,270 44,793 56,713 41,187 20,362 13,312 10,122 11,113 7,943 7,501
40% 6,038 8,016 13,391 26,341 49,187 29,860 17,124 11,207 9,247 10,377 7,536 7,315
50% 5,520 7,275 10,877 19,788 32,753 23,496 12,771 9,869 8,418 9,640 7,185 6,894
60% 5,002 6,617 9,412 14,739 23,353 18,189 9,629 9,369 7,891 8,661 5,815 6,014
70% 4,528 5,979 8,074 11,402 17,101 16,023 8,714 8,559 6,652 6,929 4,952 4,858
80% 4,107 5,091 6,604 9,443 13,382 12,111 8,104 7,695 6,268 5,965 4,428 4,138
90% 3,389 4,022 5,717 8,429 11,115 8,501 7,405 5,936 5,654 4,150 3,632 3,255

Full Simulation Period
b 5,963 9,788 22,796 38,425 49,250 37,228 21,405 14,644 9,919 9,034 6,503 6,284

Wet (32%) 7,239 14,226 45,019 76,053 87,371 66,392 38,027 25,019 14,188 10,354 7,761 7,961
Above Normal (16%) 5,193 10,653 22,550 43,221 60,499 47,632 23,011 14,132 9,164 12,139 8,384 7,447
Below Normal (13%) 6,564 9,456 11,190 16,732 32,676 17,278 11,534 10,910 9,888 11,233 7,092 6,118

Dry (24%) 5,418 6,568 9,526 14,565 23,057 19,592 12,439 9,069 7,718 7,116 4,894 5,129
Critical (15%) 4,392 4,907 7,671 11,351 13,313 10,450 7,643 5,432 5,181 3,991 3,883 3,465

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10,094 18,906 58,192 87,361 115,151 71,563 52,709 32,164 12,098 14,214 9,400 23,931
20% 8,702 15,066 33,012 59,113 73,118 55,358 33,862 21,077 9,063 13,803 9,066 23,141
30% 7,616 14,401 19,148 43,992 55,699 39,157 20,576 12,945 7,163 13,152 8,660 13,501
40% 6,915 12,559 15,050 26,809 43,815 28,822 17,139 9,532 6,803 11,639 8,257 12,562
50% 5,973 10,603 11,923 19,684 32,387 22,896 12,582 8,592 6,633 10,511 7,890 7,921
60% 4,624 8,466 10,503 15,733 23,141 17,883 9,449 7,823 6,441 9,531 7,392 6,668
70% 4,312 6,202 10,097 12,390 16,303 15,706 8,668 6,906 5,981 9,114 5,457 4,960
80% 3,990 4,799 6,804 10,462 13,181 11,781 7,452 6,414 5,162 7,510 4,448 4,211
90% 3,291 4,017 5,656 9,117 11,173 8,346 6,712 5,188 4,806 5,427 3,831 3,370

Full Simulation Period
b 6,555 12,049 22,404 37,806 47,909 36,373 21,208 13,710 8,608 10,348 7,081 11,562

Wet (32%) 8,465 17,099 41,993 73,808 85,986 65,543 38,083 24,834 13,674 11,515 8,488 22,059
Above Normal (16%) 5,746 13,499 24,025 42,096 57,115 45,328 22,768 12,943 7,133 13,127 9,015 12,411
Below Normal (13%) 7,311 11,858 12,095 16,389 30,330 16,221 11,220 8,790 6,427 12,485 8,257 6,438

Dry (24%) 5,628 8,744 10,132 15,472 22,747 19,433 12,263 7,651 6,588 9,060 5,144 5,080
Critical (15%) 4,145 5,217 8,105 12,011 13,488 10,178 7,021 5,047 4,594 4,996 4,087 3,400

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,157 2,894 -1,088 -4,340 -803 -4,635 1,305 33 -182 1,193 569 15,776
20% 1,110 5,615 -1,791 -1,527 -682 -231 58 -1,263 -1,973 1,617 492 15,371
30% 615 5,837 877 -801 -1,014 -2,030 214 -367 -2,959 2,039 717 5,999
40% 876 4,542 1,659 468 -5,372 -1,039 16 -1,675 -2,444 1,262 720 5,247
50% 453 3,328 1,046 -104 -366 -601 -190 -1,277 -1,785 871 705 1,027
60% -378 1,849 1,091 994 -212 -305 -180 -1,546 -1,450 870 1,577 654
70% -216 223 2,023 988 -799 -316 -46 -1,652 -671 2,185 505 102
80% -118 -292 201 1,019 -202 -330 -651 -1,281 -1,106 1,546 19 73
90% -98 -5 -61 688 58 -155 -693 -748 -848 1,277 199 115

Full Simulation Period
b 592 2,261 -393 -618 -1,340 -855 -197 -934 -1,311 1,314 578 5,279

Wet (32%) 1,226 2,873 -3,026 -2,245 -1,385 -849 55 -185 -514 1,160 727 14,098
Above Normal (16%) 553 2,847 1,475 -1,125 -3,384 -2,305 -243 -1,189 -2,030 989 631 4,965
Below Normal (13%) 747 2,402 906 -343 -2,345 -1,057 -314 -2,120 -3,461 1,252 1,166 320

Dry (24%) 210 2,176 606 906 -310 -158 -176 -1,419 -1,130 1,944 250 -49

Critical (15%) -247 310 434 660 175 -271 -621 -386 -588 1,004 204 -65

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-30-6. Sacramento River at Rio Vista, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-573 July 2015



C.31. Delta Cross Channel Flow  1 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-574 July 2015



Figure C-31-1. Delta Cross Channel, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling
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Figure C-31-2. Delta Cross Channel, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-576 July 2015



Figure C-31-3. Delta Cross Channel, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling
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Figure C-31-4. Delta Cross Channel, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling
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Figure C-31-5. Delta Cross Channel, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-31-6. Delta Cross Channel, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,113 1,241 917 0 0 0 0 0 2,565 4,561 3,177 4,016
20% 1,890 1,053 822 0 0 0 0 0 2,240 4,452 3,109 3,318
30% 1,745 953 725 0 0 0 0 0 2,130 4,216 2,999 2,471
40% 1,611 813 627 0 0 0 0 0 2,088 3,867 2,944 1,929
50% 1,494 768 415 0 0 0 0 0 2,004 3,510 2,739 1,632
60% 1,444 474 0 0 0 0 0 0 1,935 3,272 2,577 1,442
70% 1,248 246 0 0 0 0 0 0 1,755 3,086 2,107 1,171
80% 1,142 0 0 0 0 0 0 0 1,615 2,802 1,727 0
90% 986 0 0 0 0 0 0 0 1,176 2,140 1,501 0

Full Simulation Period
b 1,509 629 411 0 0 0 0 0 1,887 3,491 2,521 1,785

Wet (32%) 1,362 509 99 0 0 0 0 0 1,709 3,785 2,964 660
Above Normal (16%) 1,552 406 351 0 0 0 0 0 2,175 4,264 3,131 3,933
Below Normal (13%) 1,624 562 591 0 0 0 0 0 2,054 4,106 2,877 2,246

Dry (24%) 1,677 824 678 0 0 0 0 0 2,050 3,146 1,921 1,874
Critical (15%) 1,401 869 542 0 0 0 0 0 1,536 2,030 1,572 1,321

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,682 1,880 1,855 1,359 0 0 0 0 3,057 4,269 3,079 2,792
20% 2,598 1,713 1,538 1,154 0 0 0 0 2,903 4,011 2,947 2,714
30% 2,387 1,645 1,421 935 0 0 0 0 2,679 3,772 2,844 2,617
40% 2,119 1,509 1,256 868 0 0 0 0 2,495 3,585 2,731 2,582
50% 1,987 1,391 1,094 739 0 0 0 0 2,350 3,385 2,547 2,483
60% 1,839 1,269 936 0 0 0 0 0 2,091 3,068 2,210 2,212
70% 1,642 1,108 781 0 0 0 0 0 1,978 2,681 2,003 1,826
80% 1,468 962 0 0 0 0 0 0 1,840 2,356 1,791 1,591
90% 1,192 768 0 0 0 0 0 0 1,369 1,878 1,565 1,305

Full Simulation Period
b 1,992 1,350 989 595 0 0 0 0 2,196 3,192 2,415 2,246

Wet (32%) 2,162 1,371 638 174 0 0 0 0 1,819 3,527 2,779 2,730
Above Normal (16%) 1,877 1,462 1,104 309 0 0 0 0 2,640 4,020 2,941 2,630
Below Normal (13%) 2,270 1,488 1,237 761 0 0 0 0 2,837 3,813 2,575 2,221

Dry (24%) 1,914 1,358 1,170 1,012 0 0 0 0 2,332 2,727 1,975 1,919
Critical (15%) 1,624 1,047 1,096 968 0 0 0 0 1,716 1,776 1,643 1,354

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 569 638 938 1,359 0 0 0 0 492 -292 -97 -1,224

20% 709 660 716 1,154 0 0 0 0 663 -441 -162 -604

30% 641 692 697 935 0 0 0 0 549 -444 -155 146
40% 507 697 629 868 0 0 0 0 408 -282 -213 653
50% 493 623 679 739 0 0 0 0 346 -125 -193 850
60% 396 795 936 0 0 0 0 0 156 -204 -367 770
70% 394 862 781 0 0 0 0 0 222 -406 -104 655
80% 325 962 0 0 0 0 0 0 225 -446 64 1,591
90% 205 768 0 0 0 0 0 0 192 -262 64 1,305

Full Simulation Period
b 483 721 578 595 0 0 0 0 309 -299 -106 462

Wet (32%) 801 862 540 174 0 0 0 0 111 -258 -186 2,069
Above Normal (16%) 325 1,056 753 309 0 0 0 0 465 -244 -190 -1,303

Below Normal (13%) 647 926 646 761 0 0 0 0 783 -293 -301 -25

Dry (24%) 237 534 492 1,012 0 0 0 0 283 -420 54 44
Critical (15%) 224 178 555 968 0 0 0 0 180 -254 71 32

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-31-1. Delta Cross Channel, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-581 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,113 1,241 917 0 0 0 0 0 2,565 4,561 3,177 4,016
20% 1,890 1,053 822 0 0 0 0 0 2,240 4,452 3,109 3,318
30% 1,745 953 725 0 0 0 0 0 2,130 4,216 2,999 2,471
40% 1,611 813 627 0 0 0 0 0 2,088 3,867 2,944 1,929
50% 1,494 768 415 0 0 0 0 0 2,004 3,510 2,739 1,632
60% 1,444 474 0 0 0 0 0 0 1,935 3,272 2,577 1,442
70% 1,248 246 0 0 0 0 0 0 1,755 3,086 2,107 1,171
80% 1,142 0 0 0 0 0 0 0 1,615 2,802 1,727 0
90% 986 0 0 0 0 0 0 0 1,176 2,140 1,501 0

Full Simulation Period
b 1,509 629 411 0 0 0 0 0 1,887 3,491 2,521 1,785

Wet (32%) 1,362 509 99 0 0 0 0 0 1,709 3,785 2,964 660
Above Normal (16%) 1,552 406 351 0 0 0 0 0 2,175 4,264 3,131 3,933
Below Normal (13%) 1,624 562 591 0 0 0 0 0 2,054 4,106 2,877 2,246

Dry (24%) 1,677 824 678 0 0 0 0 0 2,050 3,146 1,921 1,874
Critical (15%) 1,401 869 542 0 0 0 0 0 1,536 2,030 1,572 1,321

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,673 1,943 1,853 1,448 0 0 0 0 3,006 4,466 3,141 2,838
20% 2,573 1,787 1,552 1,160 0 0 0 0 2,654 4,357 3,037 2,735
30% 2,297 1,665 1,422 941 0 0 0 0 2,571 4,228 2,892 2,608
40% 2,123 1,523 1,294 864 0 0 0 0 2,474 3,893 2,818 2,527
50% 1,967 1,388 1,093 746 0 0 0 0 2,354 3,609 2,653 2,463
60% 1,697 1,291 916 0 0 0 0 0 2,265 3,191 2,494 2,287
70% 1,513 1,113 738 0 0 0 0 0 2,000 2,848 2,129 1,840
80% 1,456 961 0 0 0 0 0 0 1,823 2,514 1,765 1,644
90% 1,166 771 0 0 0 0 0 0 1,288 1,902 1,540 1,276

Full Simulation Period
b 1,946 1,378 989 606 0 0 0 0 2,177 3,402 2,477 2,249

Wet (32%) 2,129 1,362 639 174 0 0 0 0 1,925 3,676 2,790 2,693
Above Normal (16%) 1,851 1,499 1,134 419 0 0 0 0 2,551 4,209 3,029 2,633
Below Normal (13%) 2,167 1,743 1,242 756 0 0 0 0 2,450 4,191 2,977 2,426

Dry (24%) 1,894 1,350 1,164 1,005 0 0 0 0 2,378 3,031 1,956 1,878
Critical (15%) 1,537 993 1,066 945 0 0 0 0 1,731 1,830 1,611 1,331

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 561 701 935 1,448 0 0 0 0 441 -95 -36 -1,178

20% 684 734 730 1,160 0 0 0 0 415 -95 -72 -582

30% 551 712 697 941 0 0 0 0 441 12 -107 137
40% 512 711 667 864 0 0 0 0 386 26 -126 598
50% 473 620 678 746 0 0 0 0 350 99 -86 831
60% 253 817 916 0 0 0 0 0 330 -80 -84 845
70% 265 867 738 0 0 0 0 0 244 -238 23 669
80% 314 961 0 0 0 0 0 0 208 -289 38 1,644
90% 180 771 0 0 0 0 0 0 111 -238 39 1,276

Full Simulation Period
b 436 749 578 606 0 0 0 0 290 -89 -44 465

Wet (32%) 767 853 540 174 0 0 0 0 216 -109 -175 2,032
Above Normal (16%) 299 1,093 783 419 0 0 0 0 376 -55 -102 -1,301

Below Normal (13%) 544 1,181 651 756 0 0 0 0 396 84 100 180
Dry (24%) 217 525 487 1,005 0 0 0 0 329 -115 35 3

Critical (15%) 137 124 525 945 0 0 0 0 195 -200 39 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-31-2. Delta Cross Channel, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-582 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,113 1,241 917 0 0 0 0 0 2,565 4,561 3,177 4,016
20% 1,890 1,053 822 0 0 0 0 0 2,240 4,452 3,109 3,318
30% 1,745 953 725 0 0 0 0 0 2,130 4,216 2,999 2,471
40% 1,611 813 627 0 0 0 0 0 2,088 3,867 2,944 1,929
50% 1,494 768 415 0 0 0 0 0 2,004 3,510 2,739 1,632
60% 1,444 474 0 0 0 0 0 0 1,935 3,272 2,577 1,442
70% 1,248 246 0 0 0 0 0 0 1,755 3,086 2,107 1,171
80% 1,142 0 0 0 0 0 0 0 1,615 2,802 1,727 0
90% 986 0 0 0 0 0 0 0 1,176 2,140 1,501 0

Full Simulation Period
b 1,509 629 411 0 0 0 0 0 1,887 3,491 2,521 1,785

Wet (32%) 1,362 509 99 0 0 0 0 0 1,709 3,785 2,964 660
Above Normal (16%) 1,552 406 351 0 0 0 0 0 2,175 4,264 3,131 3,933
Below Normal (13%) 1,624 562 591 0 0 0 0 0 2,054 4,106 2,877 2,246

Dry (24%) 1,677 824 678 0 0 0 0 0 2,050 3,146 1,921 1,874
Critical (15%) 1,401 869 542 0 0 0 0 0 1,536 2,030 1,572 1,321

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,136 1,242 913 0 0 0 0 0 2,583 4,560 3,180 3,993
20% 1,977 1,034 823 0 0 0 0 0 2,241 4,446 3,116 3,329
30% 1,719 952 725 0 0 0 0 0 2,134 4,301 3,000 2,471
40% 1,585 813 639 0 0 0 0 0 2,085 3,897 2,950 1,922
50% 1,491 769 376 0 0 0 0 0 2,010 3,644 2,859 1,673
60% 1,451 386 0 0 0 0 0 0 1,952 3,387 2,687 1,472
70% 1,261 228 0 0 0 0 0 0 1,723 3,219 2,184 1,169
80% 1,161 0 0 0 0 0 0 0 1,606 2,875 1,796 0
90% 988 0 0 0 0 0 0 0 1,186 2,173 1,651 0

Full Simulation Period
b 1,511 620 410 0 0 0 0 0 1,883 3,547 2,575 1,798

Wet (32%) 1,380 487 99 0 0 0 0 0 1,702 3,828 2,981 661
Above Normal (16%) 1,521 407 338 0 0 0 0 0 2,167 4,275 3,120 3,917
Below Normal (13%) 1,628 567 597 0 0 0 0 0 2,026 4,141 2,908 2,312

Dry (24%) 1,690 807 679 0 0 0 0 0 2,057 3,261 2,033 1,899
Critical (15%) 1,379 872 545 0 0 0 0 0 1,548 2,083 1,706 1,327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 23 1 -4 0 0 0 0 0 19 0 3 -23

20% 88 -19 1 0 0 0 0 0 1 -6 6 11
30% -26 -2 0 0 0 0 0 0 5 85 1 0
40% -26 0 12 0 0 0 0 0 -3 30 7 -7

50% -3 0 -39 0 0 0 0 0 7 134 119 40
60% 7 -88 0 0 0 0 0 0 17 115 110 30
70% 13 -18 0 0 0 0 0 0 -32 133 77 -2

80% 18 0 0 0 0 0 0 0 -9 72 69 0
90% 1 0 0 0 0 0 0 0 10 33 150 0

Full Simulation Period
b 1 -10 -1 0 0 0 0 0 -3 56 54 13

Wet (32%) 18 -22 0 0 0 0 0 0 -6 43 17 1
Above Normal (16%) -31 1 -13 0 0 0 0 0 -8 10 -11 -17

Below Normal (13%) 5 5 6 0 0 0 0 0 -28 34 31 66
Dry (24%) 13 -17 1 0 0 0 0 0 8 115 112 25

Critical (15%) -22 3 3 0 0 0 0 0 12 53 134 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-31-3. Delta Cross Channel, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-583 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,682 1,880 1,855 1,359 0 0 0 0 3,057 4,269 3,079 2,792
20% 2,598 1,713 1,538 1,154 0 0 0 0 2,903 4,011 2,947 2,714
30% 2,387 1,645 1,421 935 0 0 0 0 2,679 3,772 2,844 2,617
40% 2,119 1,509 1,256 868 0 0 0 0 2,495 3,585 2,731 2,582
50% 1,987 1,391 1,094 739 0 0 0 0 2,350 3,385 2,547 2,483
60% 1,839 1,269 936 0 0 0 0 0 2,091 3,068 2,210 2,212
70% 1,642 1,108 781 0 0 0 0 0 1,978 2,681 2,003 1,826
80% 1,468 962 0 0 0 0 0 0 1,840 2,356 1,791 1,591
90% 1,192 768 0 0 0 0 0 0 1,369 1,878 1,565 1,305

Full Simulation Period
b 1,992 1,350 989 595 0 0 0 0 2,196 3,192 2,415 2,246

Wet (32%) 2,162 1,371 638 174 0 0 0 0 1,819 3,527 2,779 2,730
Above Normal (16%) 1,877 1,462 1,104 309 0 0 0 0 2,640 4,020 2,941 2,630
Below Normal (13%) 2,270 1,488 1,237 761 0 0 0 0 2,837 3,813 2,575 2,221

Dry (24%) 1,914 1,358 1,170 1,012 0 0 0 0 2,332 2,727 1,975 1,919
Critical (15%) 1,624 1,047 1,096 968 0 0 0 0 1,716 1,776 1,643 1,354

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,113 1,241 917 0 0 0 0 0 2,565 4,561 3,177 4,016
20% 1,890 1,053 822 0 0 0 0 0 2,240 4,452 3,109 3,318
30% 1,745 953 725 0 0 0 0 0 2,130 4,216 2,999 2,471
40% 1,611 813 627 0 0 0 0 0 2,088 3,867 2,944 1,929
50% 1,494 768 415 0 0 0 0 0 2,004 3,510 2,739 1,632
60% 1,444 474 0 0 0 0 0 0 1,935 3,272 2,577 1,442
70% 1,248 246 0 0 0 0 0 0 1,755 3,086 2,107 1,171
80% 1,142 0 0 0 0 0 0 0 1,615 2,802 1,727 0
90% 986 0 0 0 0 0 0 0 1,176 2,140 1,501 0

Full Simulation Period
b 1,509 629 411 0 0 0 0 0 1,887 3,491 2,521 1,785

Wet (32%) 1,362 509 99 0 0 0 0 0 1,709 3,785 2,964 660
Above Normal (16%) 1,552 406 351 0 0 0 0 0 2,175 4,264 3,131 3,933
Below Normal (13%) 1,624 562 591 0 0 0 0 0 2,054 4,106 2,877 2,246

Dry (24%) 1,677 824 678 0 0 0 0 0 2,050 3,146 1,921 1,874
Critical (15%) 1,401 869 542 0 0 0 0 0 1,536 2,030 1,572 1,321

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -569 -638 -938 -1,359 0 0 0 0 -492 292 97 1,224
20% -709 -660 -716 -1,154 0 0 0 0 -663 441 162 604
30% -641 -692 -697 -935 0 0 0 0 -549 444 155 -146

40% -507 -697 -629 -868 0 0 0 0 -408 282 213 -653

50% -493 -623 -679 -739 0 0 0 0 -346 125 193 -850

60% -396 -795 -936 0 0 0 0 0 -156 204 367 -770

70% -394 -862 -781 0 0 0 0 0 -222 406 104 -655

80% -325 -962 0 0 0 0 0 0 -225 446 -64 -1,591

90% -205 -768 0 0 0 0 0 0 -192 262 -64 -1,305

Full Simulation Period
b

-483 -721 -578 -595 0 0 0 0 -309 299 106 -462

Wet (32%) -801 -862 -540 -174 0 0 0 0 -111 258 186 -2,069

Above Normal (16%) -325 -1,056 -753 -309 0 0 0 0 -465 244 190 1,303
Below Normal (13%) -647 -926 -646 -761 0 0 0 0 -783 293 301 25

Dry (24%) -237 -534 -492 -1,012 0 0 0 0 -283 420 -54 -44

Critical (15%) -224 -178 -555 -968 0 0 0 0 -180 254 -71 -32

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-31-4. Delta Cross Channel, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-584 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,682 1,880 1,855 1,359 0 0 0 0 3,057 4,269 3,079 2,792
20% 2,598 1,713 1,538 1,154 0 0 0 0 2,903 4,011 2,947 2,714
30% 2,387 1,645 1,421 935 0 0 0 0 2,679 3,772 2,844 2,617
40% 2,119 1,509 1,256 868 0 0 0 0 2,495 3,585 2,731 2,582
50% 1,987 1,391 1,094 739 0 0 0 0 2,350 3,385 2,547 2,483
60% 1,839 1,269 936 0 0 0 0 0 2,091 3,068 2,210 2,212
70% 1,642 1,108 781 0 0 0 0 0 1,978 2,681 2,003 1,826
80% 1,468 962 0 0 0 0 0 0 1,840 2,356 1,791 1,591
90% 1,192 768 0 0 0 0 0 0 1,369 1,878 1,565 1,305

Full Simulation Period
b 1,992 1,350 989 595 0 0 0 0 2,196 3,192 2,415 2,246

Wet (32%) 2,162 1,371 638 174 0 0 0 0 1,819 3,527 2,779 2,730
Above Normal (16%) 1,877 1,462 1,104 309 0 0 0 0 2,640 4,020 2,941 2,630
Below Normal (13%) 2,270 1,488 1,237 761 0 0 0 0 2,837 3,813 2,575 2,221

Dry (24%) 1,914 1,358 1,170 1,012 0 0 0 0 2,332 2,727 1,975 1,919
Critical (15%) 1,624 1,047 1,096 968 0 0 0 0 1,716 1,776 1,643 1,354

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,673 1,943 1,853 1,448 0 0 0 0 3,006 4,466 3,141 2,838
20% 2,573 1,787 1,552 1,160 0 0 0 0 2,654 4,357 3,037 2,735
30% 2,297 1,665 1,422 941 0 0 0 0 2,571 4,228 2,892 2,608
40% 2,123 1,523 1,294 864 0 0 0 0 2,474 3,893 2,818 2,527
50% 1,967 1,388 1,093 746 0 0 0 0 2,354 3,609 2,653 2,463
60% 1,697 1,291 916 0 0 0 0 0 2,265 3,191 2,494 2,287
70% 1,513 1,113 738 0 0 0 0 0 2,000 2,848 2,129 1,840
80% 1,456 961 0 0 0 0 0 0 1,823 2,514 1,765 1,644
90% 1,166 771 0 0 0 0 0 0 1,288 1,902 1,540 1,276

Full Simulation Period
b 1,946 1,378 989 606 0 0 0 0 2,177 3,402 2,477 2,249

Wet (32%) 2,129 1,362 639 174 0 0 0 0 1,925 3,676 2,790 2,693
Above Normal (16%) 1,851 1,499 1,134 419 0 0 0 0 2,551 4,209 3,029 2,633
Below Normal (13%) 2,167 1,743 1,242 756 0 0 0 0 2,450 4,191 2,977 2,426

Dry (24%) 1,894 1,350 1,164 1,005 0 0 0 0 2,378 3,031 1,956 1,878
Critical (15%) 1,537 993 1,066 945 0 0 0 0 1,731 1,830 1,611 1,331

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -8 63 -3 89 0 0 0 0 -51 197 62 47
20% -25 74 14 6 0 0 0 0 -248 347 90 22
30% -90 20 0 6 0 0 0 0 -108 456 48 -9

40% 4 14 38 -4 0 0 0 0 -21 308 88 -55

50% -21 -3 -1 7 0 0 0 0 4 224 106 -19

60% -142 22 -20 0 0 0 0 0 174 123 284 75
70% -129 5 -44 0 0 0 0 0 22 168 127 14
80% -12 -1 0 0 0 0 0 0 -18 157 -26 54
90% -25 3 0 0 0 0 0 0 -81 24 -25 -30

Full Simulation Period
b

-46 27 0 12 0 0 0 0 -19 210 62 3

Wet (32%) -34 -9 0 0 0 0 0 0 105 149 11 -37

Above Normal (16%) -26 38 30 110 0 0 0 0 -89 189 87 3
Below Normal (13%) -103 255 5 -4 0 0 0 0 -388 378 402 205

Dry (24%) -20 -8 -6 -7 0 0 0 0 46 305 -19 -41

Critical (15%) -87 -54 -30 -24 0 0 0 0 16 54 -32 -23

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-31-5. Delta Cross Channel, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-585 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,682 1,880 1,855 1,359 0 0 0 0 3,057 4,269 3,079 2,792
20% 2,598 1,713 1,538 1,154 0 0 0 0 2,903 4,011 2,947 2,714
30% 2,387 1,645 1,421 935 0 0 0 0 2,679 3,772 2,844 2,617
40% 2,119 1,509 1,256 868 0 0 0 0 2,495 3,585 2,731 2,582
50% 1,987 1,391 1,094 739 0 0 0 0 2,350 3,385 2,547 2,483
60% 1,839 1,269 936 0 0 0 0 0 2,091 3,068 2,210 2,212
70% 1,642 1,108 781 0 0 0 0 0 1,978 2,681 2,003 1,826
80% 1,468 962 0 0 0 0 0 0 1,840 2,356 1,791 1,591
90% 1,192 768 0 0 0 0 0 0 1,369 1,878 1,565 1,305

Full Simulation Period
b 1,992 1,350 989 595 0 0 0 0 2,196 3,192 2,415 2,246

Wet (32%) 2,162 1,371 638 174 0 0 0 0 1,819 3,527 2,779 2,730
Above Normal (16%) 1,877 1,462 1,104 309 0 0 0 0 2,640 4,020 2,941 2,630
Below Normal (13%) 2,270 1,488 1,237 761 0 0 0 0 2,837 3,813 2,575 2,221

Dry (24%) 1,914 1,358 1,170 1,012 0 0 0 0 2,332 2,727 1,975 1,919
Critical (15%) 1,624 1,047 1,096 968 0 0 0 0 1,716 1,776 1,643 1,354

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,136 1,242 913 0 0 0 0 0 2,583 4,560 3,180 3,993
20% 1,977 1,034 823 0 0 0 0 0 2,241 4,446 3,116 3,329
30% 1,719 952 725 0 0 0 0 0 2,134 4,301 3,000 2,471
40% 1,585 813 639 0 0 0 0 0 2,085 3,897 2,950 1,922
50% 1,491 769 376 0 0 0 0 0 2,010 3,644 2,859 1,673
60% 1,451 386 0 0 0 0 0 0 1,952 3,387 2,687 1,472
70% 1,261 228 0 0 0 0 0 0 1,723 3,219 2,184 1,169
80% 1,161 0 0 0 0 0 0 0 1,606 2,875 1,796 0
90% 988 0 0 0 0 0 0 0 1,186 2,173 1,651 0

Full Simulation Period
b 1,511 620 410 0 0 0 0 0 1,883 3,547 2,575 1,798

Wet (32%) 1,380 487 99 0 0 0 0 0 1,702 3,828 2,981 661
Above Normal (16%) 1,521 407 338 0 0 0 0 0 2,167 4,275 3,120 3,917
Below Normal (13%) 1,628 567 597 0 0 0 0 0 2,026 4,141 2,908 2,312

Dry (24%) 1,690 807 679 0 0 0 0 0 2,057 3,261 2,033 1,899
Critical (15%) 1,379 872 545 0 0 0 0 0 1,548 2,083 1,706 1,327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -546 -637 -942 -1,359 0 0 0 0 -474 291 100 1,201
20% -621 -679 -715 -1,154 0 0 0 0 -662 435 169 615
30% -668 -694 -697 -935 0 0 0 0 -545 529 156 -146

40% -533 -696 -617 -868 0 0 0 0 -410 312 220 -660

50% -496 -623 -718 -739 0 0 0 0 -339 259 312 -810

60% -388 -883 -936 0 0 0 0 0 -139 319 477 -740

70% -381 -880 -781 0 0 0 0 0 -254 539 181 -657

80% -307 -962 0 0 0 0 0 0 -234 518 5 -1,591

90% -204 -768 0 0 0 0 0 0 -182 296 86 -1,305

Full Simulation Period
b

-481 -731 -579 -595 0 0 0 0 -313 355 160 -448

Wet (32%) -783 -884 -540 -174 0 0 0 0 -117 301 202 -2,069

Above Normal (16%) -356 -1,054 -766 -309 0 0 0 0 -473 254 178 1,287
Below Normal (13%) -642 -921 -640 -761 0 0 0 0 -811 328 332 91

Dry (24%) -224 -551 -491 -1,012 0 0 0 0 -275 535 58 -19

Critical (15%) -245 -175 -552 -968 0 0 0 0 -168 307 64 -26

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-31-6. Delta Cross Channel, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.32. Sutter and Steamboat Slough Flows  1 
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Figure C-32-1. Sutter and Steamboat Slough, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-32-2. Sutter and Steamboat Slough, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-32-3. Sutter and Steamboat Slough, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-32-4. Sutter and Steamboat Slough, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-32-5. Sutter and Steamboat Slough, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 F
lo

w
 (c

fs
)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-592 July 2015



Figure C-32-6. Sutter and Steamboat Slough, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,638 9,919 22,841 30,715 34,265 29,738 21,623 17,660 7,388 9,072 5,798 13,044
20% 5,118 8,100 14,561 24,952 29,584 24,030 14,768 11,502 5,656 8,823 5,613 12,752
30% 4,445 7,825 9,289 17,508 23,047 16,979 10,185 7,102 4,575 8,224 5,352 8,255
40% 3,969 6,762 7,709 10,939 19,729 13,223 8,773 5,574 4,298 7,420 5,249 7,773
50% 3,370 5,910 6,296 9,129 14,750 10,865 6,774 4,994 4,232 6,552 4,790 4,655
60% 2,635 4,713 5,846 7,832 10,867 9,111 5,302 4,528 4,067 6,086 4,392 3,813
70% 2,379 3,412 5,350 6,231 8,435 8,001 4,678 4,374 3,812 5,689 3,357 2,914
80% 2,250 2,743 3,796 5,556 6,943 6,224 4,254 4,044 3,359 4,870 2,687 2,371
90% 1,805 2,331 3,187 4,712 5,838 4,541 3,788 3,408 3,114 3,427 2,335 1,940

Full Simulation Period
b 3,683 6,361 9,793 13,944 17,426 14,344 9,777 7,750 5,259 6,577 4,367 6,623

Wet (32%) 4,698 8,688 16,691 23,326 27,078 22,752 16,223 13,578 7,999 7,304 5,292 12,260
Above Normal (16%) 3,238 7,246 10,898 17,822 22,015 19,003 10,799 7,201 4,525 8,363 5,657 7,657
Below Normal (13%) 4,119 6,441 6,401 7,889 13,734 8,070 5,902 5,121 4,183 7,975 5,088 3,714

Dry (24%) 3,189 4,806 5,295 7,376 10,343 9,354 6,297 4,734 4,153 5,670 3,092 2,985
Critical (15%) 2,392 2,881 4,260 5,913 6,733 5,150 4,058 3,153 2,947 3,294 2,430 2,020

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,649 8,840 25,683 31,237 34,303 30,702 21,643 17,648 7,769 8,400 5,588 4,885
20% 4,462 5,375 15,531 26,676 29,803 24,242 14,740 12,352 6,848 7,765 5,301 4,690
30% 4,036 4,788 8,986 19,028 24,301 19,273 10,157 7,389 6,374 7,223 5,023 4,489
40% 3,478 4,540 7,230 11,878 21,140 13,509 8,783 6,343 5,760 6,752 4,743 4,405
50% 3,213 4,085 5,858 9,554 15,013 11,030 6,949 5,561 5,277 6,271 4,326 4,186
60% 2,961 3,716 5,257 7,428 10,947 9,190 5,286 5,226 4,945 5,615 3,628 3,595
70% 2,608 3,328 4,481 5,870 8,705 8,062 4,739 4,793 4,229 4,603 3,209 2,840
80% 2,277 2,840 3,740 5,110 7,084 6,387 4,461 4,306 4,016 3,932 2,803 2,441
90% 1,891 2,345 3,143 4,381 5,968 4,614 4,053 3,378 3,595 2,947 2,385 1,997

Full Simulation Period
b 3,435 5,243 9,859 14,083 17,717 14,650 9,854 8,085 6,059 5,895 4,116 3,779

Wet (32%) 4,134 7,289 17,643 23,870 27,298 22,969 16,213 13,686 8,296 6,695 4,872 4,797
Above Normal (16%) 3,037 5,861 10,293 18,272 22,598 19,927 10,909 7,780 5,769 7,790 5,239 4,495
Below Normal (13%) 3,787 5,220 5,987 8,000 14,534 8,463 6,113 6,100 6,251 7,289 4,427 3,664

Dry (24%) 3,103 3,694 5,048 7,023 10,521 9,433 6,359 5,082 4,871 4,713 3,171 3,069
Critical (15%) 2,582 2,741 4,090 5,680 6,582 5,275 4,189 3,102 3,328 2,799 2,552 2,083

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -989 -1,080 2,841 522 38 964 20 -12 381 -672 -210 -8,159

20% -656 -2,725 970 1,724 220 212 -28 849 1,192 -1,059 -312 -8,062

30% -409 -3,037 -303 1,520 1,254 2,293 -28 287 1,799 -1,001 -329 -3,766

40% -491 -2,222 -479 938 1,411 286 10 769 1,462 -668 -507 -3,368

50% -156 -1,825 -437 425 263 165 175 567 1,045 -280 -464 -469

60% 326 -997 -589 -404 80 80 -16 697 878 -470 -764 -218

70% 229 -85 -869 -360 270 62 60 420 417 -1,085 -148 -74

80% 26 97 -56 -446 141 163 207 262 657 -938 115 70
90% 86 14 -44 -331 130 74 265 -31 481 -480 50 57

Full Simulation Period
b

-249 -1,118 65 138 291 306 77 335 799 -682 -251 -2,844

Wet (32%) -564 -1,398 952 544 219 217 -10 108 297 -609 -420 -7,462

Above Normal (16%) -201 -1,385 -605 450 583 924 111 579 1,244 -572 -418 -3,162

Below Normal (13%) -332 -1,221 -414 111 800 393 211 978 2,068 -685 -661 -50

Dry (24%) -86 -1,111 -247 -353 178 79 62 348 717 -957 79 84
Critical (15%) 189 -140 -169 -233 -151 125 131 -51 381 -495 122 64

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-32-1. Sutter and Steamboat Slough, Monthly Flow 

No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,638 9,919 22,841 30,715 34,265 29,738 21,623 17,660 7,388 9,072 5,798 13,044
20% 5,118 8,100 14,561 24,952 29,584 24,030 14,768 11,502 5,656 8,823 5,613 12,752
30% 4,445 7,825 9,289 17,508 23,047 16,979 10,185 7,102 4,575 8,224 5,352 8,255
40% 3,969 6,762 7,709 10,939 19,729 13,223 8,773 5,574 4,298 7,420 5,249 7,773
50% 3,370 5,910 6,296 9,129 14,750 10,865 6,774 4,994 4,232 6,552 4,790 4,655
60% 2,635 4,713 5,846 7,832 10,867 9,111 5,302 4,528 4,067 6,086 4,392 3,813
70% 2,379 3,412 5,350 6,231 8,435 8,001 4,678 4,374 3,812 5,689 3,357 2,914
80% 2,250 2,743 3,796 5,556 6,943 6,224 4,254 4,044 3,359 4,870 2,687 2,371
90% 1,805 2,331 3,187 4,712 5,838 4,541 3,788 3,408 3,114 3,427 2,335 1,940

Full Simulation Period
b 3,683 6,361 9,793 13,944 17,426 14,344 9,777 7,750 5,259 6,577 4,367 6,623

Wet (32%) 4,698 8,688 16,691 23,326 27,078 22,752 16,223 13,578 7,999 7,304 5,292 12,260
Above Normal (16%) 3,238 7,246 10,898 17,822 22,015 19,003 10,799 7,201 4,525 8,363 5,657 7,657
Below Normal (13%) 4,119 6,441 6,401 7,889 13,734 8,070 5,902 5,121 4,183 7,975 5,088 3,714

Dry (24%) 3,189 4,806 5,295 7,376 10,343 9,354 6,297 4,734 4,153 5,670 3,092 2,985
Critical (15%) 2,392 2,881 4,260 5,913 6,733 5,150 4,058 3,153 2,947 3,294 2,430 2,020

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,655 8,981 25,614 31,086 34,292 30,700 21,619 17,642 7,301 8,858 5,700 4,979
20% 4,421 5,559 15,854 26,457 29,791 24,240 14,741 11,882 6,721 8,591 5,460 4,771
30% 3,987 4,855 9,051 19,041 24,281 18,210 10,159 7,348 5,733 8,316 5,118 4,459
40% 3,479 4,405 7,191 11,812 20,933 13,506 8,757 6,313 5,545 7,487 4,917 4,257
50% 3,160 4,087 5,828 9,280 15,030 11,028 6,954 5,489 5,237 6,799 4,586 4,171
60% 2,671 3,707 5,172 7,323 10,944 9,183 5,259 4,982 4,866 6,018 4,198 3,755
70% 2,363 3,356 4,611 5,757 8,923 8,175 4,870 4,670 4,636 4,952 3,458 2,880
80% 2,252 2,811 3,783 5,111 6,950 6,390 4,327 4,406 3,987 4,296 2,763 2,528
90% 1,806 2,339 3,122 4,359 5,955 4,566 4,038 3,499 3,589 2,985 2,378 1,943

Full Simulation Period
b 3,348 5,199 9,841 14,017 17,709 14,570 9,835 8,077 5,988 6,384 4,261 3,789

Wet (32%) 4,062 7,287 17,615 23,896 27,272 22,880 16,209 13,724 8,547 7,056 4,904 4,720
Above Normal (16%) 2,990 5,960 10,354 17,956 22,528 19,733 10,885 7,780 5,512 8,240 5,425 4,511
Below Normal (13%) 3,591 5,007 6,025 8,024 14,513 8,425 6,131 5,817 5,182 8,181 5,314 4,079

Dry (24%) 3,075 3,671 5,021 6,996 10,476 9,410 6,344 5,131 4,986 5,414 3,147 2,994
Critical (15%) 2,418 2,576 3,971 5,537 6,755 5,204 4,098 3,146 3,368 2,888 2,500 2,047

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -983 -938 2,773 371 27 962 -4 -18 -87 -214 -98 -8,065

20% -697 -2,541 1,293 1,505 207 210 -27 380 1,064 -233 -153 -7,981

30% -458 -2,970 -238 1,533 1,234 1,231 -26 245 1,158 92 -234 -3,796

40% -490 -2,358 -518 872 1,204 283 -17 739 1,247 67 -332 -3,517

50% -209 -1,823 -468 151 280 163 180 494 1,005 248 -204 -485

60% 35 -1,007 -674 -509 77 72 -44 454 799 -67 -194 -59

70% -16 -56 -739 -473 488 174 192 296 824 -737 101 -33

80% 1 68 -13 -445 7 166 73 363 628 -573 75 157
90% 1 8 -65 -353 116 26 250 91 474 -442 43 3

Full Simulation Period
b

-336 -1,162 48 72 283 226 57 327 729 -192 -106 -2,834

Wet (32%) -635 -1,401 924 570 193 128 -14 146 547 -248 -389 -7,540

Above Normal (16%) -248 -1,286 -543 134 513 730 87 579 987 -122 -233 -3,146

Below Normal (13%) -527 -1,434 -376 135 779 355 229 695 999 206 226 365
Dry (24%) -114 -1,134 -274 -380 133 56 47 397 833 -257 55 9

Critical (15%) 26 -305 -288 -376 22 54 40 -8 421 -406 70 28

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-32-2. Sutter and Steamboat Slough, Monthly Flow 

No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,638 9,919 22,841 30,715 34,265 29,738 21,623 17,660 7,388 9,072 5,798 13,044
20% 5,118 8,100 14,561 24,952 29,584 24,030 14,768 11,502 5,656 8,823 5,613 12,752
30% 4,445 7,825 9,289 17,508 23,047 16,979 10,185 7,102 4,575 8,224 5,352 8,255
40% 3,969 6,762 7,709 10,939 19,729 13,223 8,773 5,574 4,298 7,420 5,249 7,773
50% 3,370 5,910 6,296 9,129 14,750 10,865 6,774 4,994 4,232 6,552 4,790 4,655
60% 2,635 4,713 5,846 7,832 10,867 9,111 5,302 4,528 4,067 6,086 4,392 3,813
70% 2,379 3,412 5,350 6,231 8,435 8,001 4,678 4,374 3,812 5,689 3,357 2,914
80% 2,250 2,743 3,796 5,556 6,943 6,224 4,254 4,044 3,359 4,870 2,687 2,371
90% 1,805 2,331 3,187 4,712 5,838 4,541 3,788 3,408 3,114 3,427 2,335 1,940

Full Simulation Period
b 3,683 6,361 9,793 13,944 17,426 14,344 9,777 7,750 5,259 6,577 4,367 6,623

Wet (32%) 4,698 8,688 16,691 23,326 27,078 22,752 16,223 13,578 7,999 7,304 5,292 12,260
Above Normal (16%) 3,238 7,246 10,898 17,822 22,015 19,003 10,799 7,201 4,525 8,363 5,657 7,657
Below Normal (13%) 4,119 6,441 6,401 7,889 13,734 8,070 5,902 5,121 4,183 7,975 5,088 3,714

Dry (24%) 3,189 4,806 5,295 7,376 10,343 9,354 6,297 4,734 4,153 5,670 3,092 2,985
Critical (15%) 2,392 2,881 4,260 5,913 6,733 5,150 4,058 3,153 2,947 3,294 2,430 2,020

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,626 9,905 22,792 30,588 34,257 29,735 21,624 17,663 7,422 9,036 5,798 13,038
20% 4,926 8,064 14,561 24,919 29,567 24,035 14,767 11,460 5,622 8,816 5,637 12,659
30% 4,384 7,838 9,295 17,508 23,186 17,024 10,189 7,100 4,590 8,434 5,396 8,258
40% 3,981 6,857 7,720 10,911 19,737 13,224 8,781 5,314 4,324 7,483 5,249 7,767
50% 3,389 5,901 6,295 9,140 14,814 10,820 6,789 4,834 4,212 6,792 5,044 4,773
60% 2,635 4,723 5,839 7,807 10,869 9,110 5,156 4,448 4,061 6,246 4,650 4,065
70% 2,416 3,424 5,412 6,225 8,436 7,959 4,761 3,942 3,881 5,959 3,524 2,956
80% 2,249 2,744 3,795 5,556 6,943 6,223 4,081 3,599 3,269 5,075 2,826 2,449
90% 1,805 2,334 3,173 4,689 5,828 4,536 3,731 2,973 3,110 3,529 2,566 2,075

Full Simulation Period
b 3,669 6,373 9,787 13,951 17,428 14,342 9,745 7,565 5,251 6,703 4,471 6,620

Wet (32%) 4,660 8,749 16,681 23,370 27,094 22,759 16,223 13,576 7,984 7,406 5,330 12,175
Above Normal (16%) 3,288 7,225 10,908 17,816 22,010 18,979 10,801 7,113 4,505 8,386 5,631 7,617
Below Normal (13%) 4,077 6,437 6,377 7,873 13,732 8,078 5,925 4,919 4,113 8,055 5,154 3,851

Dry (24%) 3,166 4,793 5,295 7,373 10,362 9,351 6,264 4,299 4,171 5,939 3,312 3,028
Critical (15%) 2,401 2,879 4,250 5,893 6,689 5,141 3,866 2,902 2,978 3,393 2,656 2,030

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -12 -15 -50 -127 -8 -3 1 3 34 -36 1 -6

20% -192 -36 0 -34 -16 5 -1 -43 -34 -8 24 -93

30% -61 13 6 0 139 44 3 -2 15 210 44 3
40% 12 95 11 -29 8 0 8 -260 27 62 -1 -6

50% 19 -9 -1 11 64 -45 15 -161 -20 240 254 118
60% 0 10 -7 -25 2 -1 -147 -80 -6 161 258 252
70% 37 11 62 -5 1 -41 82 -432 69 270 167 42
80% -2 1 -1 0 0 -2 -174 -445 -91 205 139 78
90% 0 3 -14 -23 -11 -5 -56 -436 -4 102 231 135

Full Simulation Period
b

-14 12 -6 7 2 -2 -33 -185 -8 127 104 -3

Wet (32%) -37 61 -10 44 16 7 0 -2 -15 102 38 -84

Above Normal (16%) 50 -21 10 -6 -5 -24 2 -88 -20 23 -26 -40

Below Normal (13%) -42 -5 -24 -16 -2 8 23 -202 -70 80 66 137
Dry (24%) -23 -12 1 -3 19 -2 -33 -436 18 268 220 42

Critical (15%) 9 -2 -10 -20 -44 -9 -192 -251 31 99 226 10

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-32-3. Sutter and Steamboat Slough, Monthly Flow 

No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-596 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,649 8,840 25,683 31,237 34,303 30,702 21,643 17,648 7,769 8,400 5,588 4,885
20% 4,462 5,375 15,531 26,676 29,803 24,242 14,740 12,352 6,848 7,765 5,301 4,690
30% 4,036 4,788 8,986 19,028 24,301 19,273 10,157 7,389 6,374 7,223 5,023 4,489
40% 3,478 4,540 7,230 11,878 21,140 13,509 8,783 6,343 5,760 6,752 4,743 4,405
50% 3,213 4,085 5,858 9,554 15,013 11,030 6,949 5,561 5,277 6,271 4,326 4,186
60% 2,961 3,716 5,257 7,428 10,947 9,190 5,286 5,226 4,945 5,615 3,628 3,595
70% 2,608 3,328 4,481 5,870 8,705 8,062 4,739 4,793 4,229 4,603 3,209 2,840
80% 2,277 2,840 3,740 5,110 7,084 6,387 4,461 4,306 4,016 3,932 2,803 2,441
90% 1,891 2,345 3,143 4,381 5,968 4,614 4,053 3,378 3,595 2,947 2,385 1,997

Full Simulation Period
b 3,435 5,243 9,859 14,083 17,717 14,650 9,854 8,085 6,059 5,895 4,116 3,779

Wet (32%) 4,134 7,289 17,643 23,870 27,298 22,969 16,213 13,686 8,296 6,695 4,872 4,797
Above Normal (16%) 3,037 5,861 10,293 18,272 22,598 19,927 10,909 7,780 5,769 7,790 5,239 4,495
Below Normal (13%) 3,787 5,220 5,987 8,000 14,534 8,463 6,113 6,100 6,251 7,289 4,427 3,664

Dry (24%) 3,103 3,694 5,048 7,023 10,521 9,433 6,359 5,082 4,871 4,713 3,171 3,069
Critical (15%) 2,582 2,741 4,090 5,680 6,582 5,275 4,189 3,102 3,328 2,799 2,552 2,083

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,638 9,919 22,841 30,715 34,265 29,738 21,623 17,660 7,388 9,072 5,798 13,044
20% 5,118 8,100 14,561 24,952 29,584 24,030 14,768 11,502 5,656 8,823 5,613 12,752
30% 4,445 7,825 9,289 17,508 23,047 16,979 10,185 7,102 4,575 8,224 5,352 8,255
40% 3,969 6,762 7,709 10,939 19,729 13,223 8,773 5,574 4,298 7,420 5,249 7,773
50% 3,370 5,910 6,296 9,129 14,750 10,865 6,774 4,994 4,232 6,552 4,790 4,655
60% 2,635 4,713 5,846 7,832 10,867 9,111 5,302 4,528 4,067 6,086 4,392 3,813
70% 2,379 3,412 5,350 6,231 8,435 8,001 4,678 4,374 3,812 5,689 3,357 2,914
80% 2,250 2,743 3,796 5,556 6,943 6,224 4,254 4,044 3,359 4,870 2,687 2,371
90% 1,805 2,331 3,187 4,712 5,838 4,541 3,788 3,408 3,114 3,427 2,335 1,940

Full Simulation Period
b 3,683 6,361 9,793 13,944 17,426 14,344 9,777 7,750 5,259 6,577 4,367 6,623

Wet (32%) 4,698 8,688 16,691 23,326 27,078 22,752 16,223 13,578 7,999 7,304 5,292 12,260
Above Normal (16%) 3,238 7,246 10,898 17,822 22,015 19,003 10,799 7,201 4,525 8,363 5,657 7,657
Below Normal (13%) 4,119 6,441 6,401 7,889 13,734 8,070 5,902 5,121 4,183 7,975 5,088 3,714

Dry (24%) 3,189 4,806 5,295 7,376 10,343 9,354 6,297 4,734 4,153 5,670 3,092 2,985
Critical (15%) 2,392 2,881 4,260 5,913 6,733 5,150 4,058 3,153 2,947 3,294 2,430 2,020

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 989 1,080 -2,841 -522 -38 -964 -20 12 -381 672 210 8,159
20% 656 2,725 -970 -1,724 -220 -212 28 -849 -1,192 1,059 312 8,062
30% 409 3,037 303 -1,520 -1,254 -2,293 28 -287 -1,799 1,001 329 3,766
40% 491 2,222 479 -938 -1,411 -286 -10 -769 -1,462 668 507 3,368
50% 156 1,825 437 -425 -263 -165 -175 -567 -1,045 280 464 469
60% -326 997 589 404 -80 -80 16 -697 -878 470 764 218
70% -229 85 869 360 -270 -62 -60 -420 -417 1,085 148 74
80% -26 -97 56 446 -141 -163 -207 -262 -657 938 -115 -70

90% -86 -14 44 331 -130 -74 -265 31 -481 480 -50 -57

Full Simulation Period
b 249 1,118 -65 -138 -291 -306 -77 -335 -799 682 251 2,844

Wet (32%) 564 1,398 -952 -544 -219 -217 10 -108 -297 609 420 7,462
Above Normal (16%) 201 1,385 605 -450 -583 -924 -111 -579 -1,244 572 418 3,162
Below Normal (13%) 332 1,221 414 -111 -800 -393 -211 -978 -2,068 685 661 50

Dry (24%) 86 1,111 247 353 -178 -79 -62 -348 -717 957 -79 -84

Critical (15%) -189 140 169 233 151 -125 -131 51 -381 495 -122 -64

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative & Alternative 2 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative & Alternative 2

Statistic

Monthly Flow (cfs)

Table C-32-4. Sutter and Steamboat Slough, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,649 8,840 25,683 31,237 34,303 30,702 21,643 17,648 7,769 8,400 5,588 4,885
20% 4,462 5,375 15,531 26,676 29,803 24,242 14,740 12,352 6,848 7,765 5,301 4,690
30% 4,036 4,788 8,986 19,028 24,301 19,273 10,157 7,389 6,374 7,223 5,023 4,489
40% 3,478 4,540 7,230 11,878 21,140 13,509 8,783 6,343 5,760 6,752 4,743 4,405
50% 3,213 4,085 5,858 9,554 15,013 11,030 6,949 5,561 5,277 6,271 4,326 4,186
60% 2,961 3,716 5,257 7,428 10,947 9,190 5,286 5,226 4,945 5,615 3,628 3,595
70% 2,608 3,328 4,481 5,870 8,705 8,062 4,739 4,793 4,229 4,603 3,209 2,840
80% 2,277 2,840 3,740 5,110 7,084 6,387 4,461 4,306 4,016 3,932 2,803 2,441
90% 1,891 2,345 3,143 4,381 5,968 4,614 4,053 3,378 3,595 2,947 2,385 1,997

Full Simulation Period
b 3,435 5,243 9,859 14,083 17,717 14,650 9,854 8,085 6,059 5,895 4,116 3,779

Wet (32%) 4,134 7,289 17,643 23,870 27,298 22,969 16,213 13,686 8,296 6,695 4,872 4,797
Above Normal (16%) 3,037 5,861 10,293 18,272 22,598 19,927 10,909 7,780 5,769 7,790 5,239 4,495
Below Normal (13%) 3,787 5,220 5,987 8,000 14,534 8,463 6,113 6,100 6,251 7,289 4,427 3,664

Dry (24%) 3,103 3,694 5,048 7,023 10,521 9,433 6,359 5,082 4,871 4,713 3,171 3,069
Critical (15%) 2,582 2,741 4,090 5,680 6,582 5,275 4,189 3,102 3,328 2,799 2,552 2,083

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,655 8,981 25,614 31,086 34,292 30,700 21,619 17,642 7,301 8,858 5,700 4,979
20% 4,421 5,559 15,854 26,457 29,791 24,240 14,741 11,882 6,721 8,591 5,460 4,771
30% 3,987 4,855 9,051 19,041 24,281 18,210 10,159 7,348 5,733 8,316 5,118 4,459
40% 3,479 4,405 7,191 11,812 20,933 13,506 8,757 6,313 5,545 7,487 4,917 4,257
50% 3,160 4,087 5,828 9,280 15,030 11,028 6,954 5,489 5,237 6,799 4,586 4,171
60% 2,671 3,707 5,172 7,323 10,944 9,183 5,259 4,982 4,866 6,018 4,198 3,755
70% 2,363 3,356 4,611 5,757 8,923 8,175 4,870 4,670 4,636 4,952 3,458 2,880
80% 2,252 2,811 3,783 5,111 6,950 6,390 4,327 4,406 3,987 4,296 2,763 2,528
90% 1,806 2,339 3,122 4,359 5,955 4,566 4,038 3,499 3,589 2,985 2,378 1,943

Full Simulation Period
b 3,348 5,199 9,841 14,017 17,709 14,570 9,835 8,077 5,988 6,384 4,261 3,789

Wet (32%) 4,062 7,287 17,615 23,896 27,272 22,880 16,209 13,724 8,547 7,056 4,904 4,720
Above Normal (16%) 2,990 5,960 10,354 17,956 22,528 19,733 10,885 7,780 5,512 8,240 5,425 4,511
Below Normal (13%) 3,591 5,007 6,025 8,024 14,513 8,425 6,131 5,817 5,182 8,181 5,314 4,079

Dry (24%) 3,075 3,671 5,021 6,996 10,476 9,410 6,344 5,131 4,986 5,414 3,147 2,994
Critical (15%) 2,418 2,576 3,971 5,537 6,755 5,204 4,098 3,146 3,368 2,888 2,500 2,047

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 141 -69 -151 -11 -3 -24 -6 -469 458 112 94
20% -41 184 324 -219 -12 -3 1 -470 -128 826 159 80
30% -49 67 65 13 -20 -1,063 2 -42 -641 1,093 95 -30

40% 1 -136 -39 -66 -207 -3 -26 -31 -215 735 175 -149

50% -53 3 -30 -274 18 -2 5 -72 -40 528 260 -16

60% -290 -9 -85 -105 -3 -8 -28 -244 -79 403 570 159
70% -245 28 129 -113 218 112 131 -124 407 348 248 40
80% -25 -29 43 1 -134 3 -133 101 -29 365 -40 87
90% -85 -6 -21 -21 -13 -48 -15 122 -7 37 -7 -55

Full Simulation Period
b

-87 -43 -18 -66 -8 -80 -20 -8 -71 489 145 10

Wet (32%) -71 -2 -28 26 -26 -89 -4 38 251 361 31 -78

Above Normal (16%) -48 99 62 -316 -69 -194 -24 0 -257 450 185 16
Below Normal (13%) -195 -213 38 24 -21 -38 18 -283 -1,070 892 887 415

Dry (24%) -28 -23 -27 -26 -45 -23 -15 49 116 701 -24 -75

Critical (15%) -164 -165 -119 -143 172 -71 -91 43 40 88 -52 -36

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-32-5. Sutter and Steamboat Slough, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,649 8,840 25,683 31,237 34,303 30,702 21,643 17,648 7,769 8,400 5,588 4,885
20% 4,462 5,375 15,531 26,676 29,803 24,242 14,740 12,352 6,848 7,765 5,301 4,690
30% 4,036 4,788 8,986 19,028 24,301 19,273 10,157 7,389 6,374 7,223 5,023 4,489
40% 3,478 4,540 7,230 11,878 21,140 13,509 8,783 6,343 5,760 6,752 4,743 4,405
50% 3,213 4,085 5,858 9,554 15,013 11,030 6,949 5,561 5,277 6,271 4,326 4,186
60% 2,961 3,716 5,257 7,428 10,947 9,190 5,286 5,226 4,945 5,615 3,628 3,595
70% 2,608 3,328 4,481 5,870 8,705 8,062 4,739 4,793 4,229 4,603 3,209 2,840
80% 2,277 2,840 3,740 5,110 7,084 6,387 4,461 4,306 4,016 3,932 2,803 2,441
90% 1,891 2,345 3,143 4,381 5,968 4,614 4,053 3,378 3,595 2,947 2,385 1,997

Full Simulation Period
b 3,435 5,243 9,859 14,083 17,717 14,650 9,854 8,085 6,059 5,895 4,116 3,779

Wet (32%) 4,134 7,289 17,643 23,870 27,298 22,969 16,213 13,686 8,296 6,695 4,872 4,797
Above Normal (16%) 3,037 5,861 10,293 18,272 22,598 19,927 10,909 7,780 5,769 7,790 5,239 4,495
Below Normal (13%) 3,787 5,220 5,987 8,000 14,534 8,463 6,113 6,100 6,251 7,289 4,427 3,664

Dry (24%) 3,103 3,694 5,048 7,023 10,521 9,433 6,359 5,082 4,871 4,713 3,171 3,069
Critical (15%) 2,582 2,741 4,090 5,680 6,582 5,275 4,189 3,102 3,328 2,799 2,552 2,083

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5,626 9,905 22,792 30,588 34,257 29,735 21,624 17,663 7,422 9,036 5,798 13,038
20% 4,926 8,064 14,561 24,919 29,567 24,035 14,767 11,460 5,622 8,816 5,637 12,659
30% 4,384 7,838 9,295 17,508 23,186 17,024 10,189 7,100 4,590 8,434 5,396 8,258
40% 3,981 6,857 7,720 10,911 19,737 13,224 8,781 5,314 4,324 7,483 5,249 7,767
50% 3,389 5,901 6,295 9,140 14,814 10,820 6,789 4,834 4,212 6,792 5,044 4,773
60% 2,635 4,723 5,839 7,807 10,869 9,110 5,156 4,448 4,061 6,246 4,650 4,065
70% 2,416 3,424 5,412 6,225 8,436 7,959 4,761 3,942 3,881 5,959 3,524 2,956
80% 2,249 2,744 3,795 5,556 6,943 6,223 4,081 3,599 3,269 5,075 2,826 2,449
90% 1,805 2,334 3,173 4,689 5,828 4,536 3,731 2,973 3,110 3,529 2,566 2,075

Full Simulation Period
b 3,669 6,373 9,787 13,951 17,428 14,342 9,745 7,565 5,251 6,703 4,471 6,620

Wet (32%) 4,660 8,749 16,681 23,370 27,094 22,759 16,223 13,576 7,984 7,406 5,330 12,175
Above Normal (16%) 3,288 7,225 10,908 17,816 22,010 18,979 10,801 7,113 4,505 8,386 5,631 7,617
Below Normal (13%) 4,077 6,437 6,377 7,873 13,732 8,078 5,925 4,919 4,113 8,055 5,154 3,851

Dry (24%) 3,166 4,793 5,295 7,373 10,362 9,351 6,264 4,299 4,171 5,939 3,312 3,028
Critical (15%) 2,401 2,879 4,250 5,893 6,689 5,141 3,866 2,902 2,978 3,393 2,656 2,030

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 977 1,065 -2,891 -649 -46 -967 -19 15 -348 636 211 8,153
20% 464 2,689 -970 -1,757 -236 -207 27 -892 -1,227 1,051 337 7,968
30% 348 3,050 309 -1,520 -1,115 -2,249 32 -289 -1,784 1,211 373 3,770
40% 502 2,317 490 -967 -1,403 -286 -2 -1,030 -1,436 730 506 3,361
50% 176 1,816 437 -414 -198 -210 -160 -727 -1,065 521 717 587
60% -326 1,007 582 380 -78 -81 -131 -777 -884 631 1,023 470
70% -192 96 930 355 -269 -103 22 -851 -348 1,355 314 116
80% -28 -96 55 446 -141 -164 -380 -707 -747 1,143 23 8
90% -86 -10 30 308 -140 -78 -322 -405 -485 582 181 78

Full Simulation Period
b 235 1,131 -72 -131 -289 -308 -110 -519 -808 808 354 2,841

Wet (32%) 527 1,459 -962 -500 -204 -210 10 -110 -312 711 458 7,378
Above Normal (16%) 250 1,364 616 -456 -588 -947 -108 -667 -1,264 595 392 3,122
Below Normal (13%) 290 1,217 390 -127 -802 -385 -188 -1,180 -2,138 766 727 187

Dry (24%) 63 1,099 247 350 -159 -81 -95 -783 -700 1,226 141 -42

Critical (15%) -180 138 159 213 107 -134 -323 -201 -350 594 104 -54

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Table C-32-6. Sutter and Steamboat Slough, Monthly Flow 
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C.33. Qwest Flow 



Figure C-33-1. Qwest, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-33-2. Qwest, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-599 July 2015



Figure C-33-3. Qwest, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-33-4. Qwest, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-33-5. Qwest, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-33-6. Qwest, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,190 939 7,381 16,329 20,138 16,951 21,018 17,565 6,736 440 871 120
20% 515 53 1,563 11,264 12,704 10,469 13,927 9,636 3,197 -437 -453 -734
30% 215 -36 -367 5,662 10,982 7,517 10,386 6,993 1,869 -1,594 -1,445 -1,120
40% 59 -439 -908 3,520 7,240 5,489 9,345 6,123 1,385 -2,172 -2,923 -1,931
50% 13 -688 -1,266 2,051 4,895 3,149 7,690 5,136 1,021 -2,566 -3,852 -2,445
60% -277 -1,356 -1,870 926 3,228 2,565 6,087 2,939 740 -3,117 -4,635 -3,011
70% -498 -1,752 -3,347 -388 1,998 1,798 3,568 2,183 544 -3,831 -4,922 -3,732
80% -771 -2,186 -5,079 -1,042 1,138 1,341 2,090 1,276 97 -4,457 -5,315 -4,050
90% -1,577 -3,655 -5,613 -1,317 -525 826 1,649 929 -75 -4,771 -5,533 -4,414

Full Simulation Period
b -152 -604 354 6,065 8,790 7,514 9,325 6,938 2,291 -2,226 -3,046 -2,189

Wet (32%) -159 -25 5,007 15,152 17,194 15,778 17,396 14,363 5,435 -668 -4,441 -2,977
Above Normal (16%) -434 -1,125 199 7,163 9,988 7,324 10,091 6,608 909 -2,220 -5,358 -1,608
Below Normal (13%) 185 -1,055 -2,871 908 5,888 2,004 6,057 3,774 773 -4,223 -4,418 -3,135

Dry (24%) -166 -978 -2,732 266 2,980 3,262 4,539 2,664 538 -3,920 -846 -2,104
Critical (15%) -118 -258 -1,458 -420 1,627 1,952 1,977 1,228 1,289 -954 74 -384

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 526 63 3,807 14,561 22,874 19,881 17,707 11,934 6,962 589 574 51
20% 52 -329 -373 5,175 11,903 12,002 9,173 5,150 3,364 -449 -914 -893
30% -460 -1,268 -1,373 2,351 7,291 6,402 5,119 3,265 1,714 -1,165 -1,709 -1,906
40% -1,099 -1,835 -2,345 434 3,614 3,627 3,040 2,343 986 -1,555 -2,018 -2,562
50% -1,755 -2,203 -2,771 -770 1,066 1,641 2,151 2,056 282 -1,968 -3,060 -3,258
60% -2,219 -2,602 -2,967 -2,092 -314 884 1,828 1,415 13 -2,278 -3,763 -3,773
70% -2,740 -3,082 -3,330 -2,363 -1,709 -252 1,518 1,130 -706 -2,909 -4,291 -3,947
80% -3,336 -3,412 -3,547 -2,866 -2,513 -874 1,188 513 -1,399 -3,531 -4,804 -4,109
90% -3,917 -3,663 -4,036 -3,611 -3,110 -1,605 763 -453 -2,023 -4,332 -5,168 -4,339

Full Simulation Period
b -1,596 -1,575 -246 3,386 6,363 6,391 5,778 4,362 1,925 -1,726 -2,729 -2,654

Wet (32%) -2,042 -1,353 3,511 12,143 15,965 16,223 12,737 10,629 6,448 -533 -3,786 -2,986
Above Normal (16%) -1,407 -1,408 -293 2,659 6,954 6,279 4,374 2,700 203 -2,384 -4,684 -4,210
Below Normal (13%) -2,223 -2,535 -2,647 -2,770 3,655 366 2,198 847 -1,135 -4,288 -3,305 -3,131

Dry (24%) -1,352 -1,850 -2,738 -1,663 -502 484 2,392 1,283 -289 -2,470 -1,259 -2,247
Critical (15%) -666 -898 -1,983 -742 -1,155 580 1,146 938 485 -14 -243 -491

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -664 -876 -3,574 -1,768 2,736 2,930 -3,312 -5,631 226 149 -297 -69

20% -463 -382 -1,936 -6,089 -801 1,533 -4,755 -4,487 167 -12 -461 -160

30% -675 -1,232 -1,006 -3,311 -3,691 -1,115 -5,267 -3,728 -155 429 -264 -786

40% -1,157 -1,396 -1,437 -3,087 -3,627 -1,862 -6,305 -3,780 -399 617 905 -631

50% -1,768 -1,515 -1,505 -2,821 -3,829 -1,507 -5,539 -3,080 -740 597 792 -813

60% -1,941 -1,246 -1,098 -3,018 -3,542 -1,681 -4,259 -1,524 -727 839 872 -762

70% -2,242 -1,329 16 -1,975 -3,707 -2,049 -2,050 -1,053 -1,251 922 631 -215

80% -2,565 -1,227 1,533 -1,824 -3,651 -2,215 -902 -763 -1,497 926 511 -59

90% -2,340 -8 1,577 -2,294 -2,585 -2,431 -886 -1,381 -1,948 440 365 75

Full Simulation Period
b

-1,444 -971 -600 -2,679 -2,427 -1,123 -3,546 -2,575 -366 500 317 -465

Wet (32%) -1,883 -1,328 -1,496 -3,009 -1,229 445 -4,659 -3,734 1,013 136 656 -9

Above Normal (16%) -973 -282 -492 -4,504 -3,034 -1,046 -5,717 -3,908 -707 -164 674 -2,602

Below Normal (13%) -2,408 -1,480 224 -3,677 -2,233 -1,637 -3,858 -2,927 -1,908 -65 1,112 4
Dry (24%) -1,186 -872 -6 -1,929 -3,482 -2,778 -2,147 -1,381 -827 1,451 -413 -142

Critical (15%) -549 -640 -524 -322 -2,782 -1,372 -831 -291 -804 940 -317 -107

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-33-1. Qwest, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-604 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,190 939 7,381 16,329 20,138 16,951 21,018 17,565 6,736 440 871 120
20% 515 53 1,563 11,264 12,704 10,469 13,927 9,636 3,197 -437 -453 -734
30% 215 -36 -367 5,662 10,982 7,517 10,386 6,993 1,869 -1,594 -1,445 -1,120
40% 59 -439 -908 3,520 7,240 5,489 9,345 6,123 1,385 -2,172 -2,923 -1,931
50% 13 -688 -1,266 2,051 4,895 3,149 7,690 5,136 1,021 -2,566 -3,852 -2,445
60% -277 -1,356 -1,870 926 3,228 2,565 6,087 2,939 740 -3,117 -4,635 -3,011
70% -498 -1,752 -3,347 -388 1,998 1,798 3,568 2,183 544 -3,831 -4,922 -3,732
80% -771 -2,186 -5,079 -1,042 1,138 1,341 2,090 1,276 97 -4,457 -5,315 -4,050
90% -1,577 -3,655 -5,613 -1,317 -525 826 1,649 929 -75 -4,771 -5,533 -4,414

Full Simulation Period
b -152 -604 354 6,065 8,790 7,514 9,325 6,938 2,291 -2,226 -3,046 -2,189

Wet (32%) -159 -25 5,007 15,152 17,194 15,778 17,396 14,363 5,435 -668 -4,441 -2,977
Above Normal (16%) -434 -1,125 199 7,163 9,988 7,324 10,091 6,608 909 -2,220 -5,358 -1,608
Below Normal (13%) 185 -1,055 -2,871 908 5,888 2,004 6,057 3,774 773 -4,223 -4,418 -3,135

Dry (24%) -166 -978 -2,732 266 2,980 3,262 4,539 2,664 538 -3,920 -846 -2,104
Critical (15%) -118 -258 -1,458 -420 1,627 1,952 1,977 1,228 1,289 -954 74 -384

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 83 73 6,891 16,697 23,223 20,213 15,887 10,799 4,840 710 346 66
20% 49 -17 1,659 10,215 12,269 10,204 8,880 3,919 1,899 -325 -670 -971
30% -115 -844 38 6,317 10,027 6,380 5,473 2,022 631 -717 -1,640 -1,833
40% -600 -1,792 -930 3,541 6,548 4,551 3,460 1,600 180 -1,862 -2,730 -2,462
50% -1,730 -2,278 -1,568 2,754 4,145 2,910 3,048 1,243 -175 -2,431 -3,512 -3,217
60% -2,231 -2,540 -2,531 1,900 2,573 2,148 2,142 1,036 -675 -2,945 -4,187 -3,653
70% -2,815 -3,019 -3,073 841 1,626 1,517 1,694 609 -916 -3,376 -4,629 -3,809
80% -3,331 -3,396 -3,382 65 567 806 1,255 288 -1,370 -4,175 -5,134 -4,063
90% -3,941 -3,786 -3,798 -532 -963 -483 662 -390 -1,638 -4,926 -5,457 -4,430

Full Simulation Period
b -1,568 -1,486 783 6,530 8,539 7,092 5,910 3,725 1,179 -1,964 -2,963 -2,627

Wet (32%) -2,011 -1,326 5,481 14,861 16,783 15,532 12,500 9,420 4,460 -362 -3,821 -2,846
Above Normal (16%) -1,488 -1,523 820 7,597 9,153 6,379 4,758 1,601 -233 -2,368 -5,066 -4,165
Below Normal (13%) -2,014 -2,255 -2,401 1,759 5,969 1,128 2,884 1,043 -736 -4,525 -4,783 -3,620

Dry (24%) -1,461 -1,779 -2,408 1,318 3,030 2,961 2,470 798 -649 -3,392 -1,162 -2,111
Critical (15%) -467 -597 -1,196 387 1,547 1,928 1,383 1,023 400 -269 -158 -435

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1,107 -866 -489 368 3,084 3,263 -5,131 -6,766 -1,896 270 -526 -54

20% -467 -70 96 -1,049 -435 -265 -5,048 -5,718 -1,298 112 -217 -237

30% -329 -808 405 655 -955 -1,137 -4,913 -4,971 -1,238 877 -196 -713

40% -659 -1,353 -22 20 -692 -938 -5,885 -4,523 -1,205 310 194 -532

50% -1,743 -1,590 -301 703 -751 -239 -4,642 -3,892 -1,196 134 340 -772

60% -1,953 -1,183 -661 974 -654 -417 -3,945 -1,903 -1,415 172 448 -642

70% -2,318 -1,267 273 1,229 -372 -281 -1,874 -1,574 -1,460 455 293 -77

80% -2,560 -1,210 1,698 1,107 -571 -535 -835 -989 -1,468 282 182 -13

90% -2,364 -131 1,816 785 -438 -1,309 -987 -1,319 -1,563 -154 76 -16

Full Simulation Period
b

-1,416 -882 429 465 -251 -423 -3,415 -3,213 -1,112 262 83 -438

Wet (32%) -1,852 -1,302 474 -291 -410 -246 -4,897 -4,943 -975 306 620 131
Above Normal (16%) -1,055 -397 622 434 -834 -946 -5,332 -5,007 -1,143 -148 292 -2,557

Below Normal (13%) -2,199 -1,200 469 851 81 -876 -3,172 -2,731 -1,509 -302 -365 -485

Dry (24%) -1,295 -801 323 1,052 50 -301 -2,069 -1,866 -1,187 528 -316 -7

Critical (15%) -349 -338 262 807 -80 -24 -594 -205 -888 685 -232 -51

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-33-2. Qwest, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,190 939 7,381 16,329 20,138 16,951 21,018 17,565 6,736 440 871 120
20% 515 53 1,563 11,264 12,704 10,469 13,927 9,636 3,197 -437 -453 -734
30% 215 -36 -367 5,662 10,982 7,517 10,386 6,993 1,869 -1,594 -1,445 -1,120
40% 59 -439 -908 3,520 7,240 5,489 9,345 6,123 1,385 -2,172 -2,923 -1,931
50% 13 -688 -1,266 2,051 4,895 3,149 7,690 5,136 1,021 -2,566 -3,852 -2,445
60% -277 -1,356 -1,870 926 3,228 2,565 6,087 2,939 740 -3,117 -4,635 -3,011
70% -498 -1,752 -3,347 -388 1,998 1,798 3,568 2,183 544 -3,831 -4,922 -3,732
80% -771 -2,186 -5,079 -1,042 1,138 1,341 2,090 1,276 97 -4,457 -5,315 -4,050
90% -1,577 -3,655 -5,613 -1,317 -525 826 1,649 929 -75 -4,771 -5,533 -4,414

Full Simulation Period
b -152 -604 354 6,065 8,790 7,514 9,325 6,938 2,291 -2,226 -3,046 -2,189

Wet (32%) -159 -25 5,007 15,152 17,194 15,778 17,396 14,363 5,435 -668 -4,441 -2,977
Above Normal (16%) -434 -1,125 199 7,163 9,988 7,324 10,091 6,608 909 -2,220 -5,358 -1,608
Below Normal (13%) 185 -1,055 -2,871 908 5,888 2,004 6,057 3,774 773 -4,223 -4,418 -3,135

Dry (24%) -166 -978 -2,732 266 2,980 3,262 4,539 2,664 538 -3,920 -846 -2,104
Critical (15%) -118 -258 -1,458 -420 1,627 1,952 1,977 1,228 1,289 -954 74 -384

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,313 968 7,282 16,331 20,138 16,955 21,014 17,566 6,728 437 81 120
20% 638 63 1,597 11,247 13,399 10,470 13,753 9,636 2,812 -820 -724 -747
30% 229 -54 -137 5,649 11,039 7,466 10,689 7,517 1,840 -1,646 -2,006 -1,275
40% 63 -389 -911 3,523 7,238 5,229 9,387 6,665 1,308 -2,129 -3,225 -1,958
50% 33 -628 -1,305 2,059 4,891 3,149 7,939 5,892 916 -2,560 -4,387 -2,417
60% -304 -1,160 -1,901 635 3,241 2,564 6,513 4,370 682 -3,583 -4,645 -3,022
70% -529 -1,607 -3,368 -267 1,998 1,797 4,975 3,342 316 -4,074 -4,946 -3,631
80% -808 -2,205 -5,076 -1,042 1,131 1,339 4,199 3,100 38 -4,661 -5,317 -3,869
90% -1,328 -3,634 -5,605 -1,318 -523 826 3,332 2,556 -228 -4,898 -5,527 -4,431

Full Simulation Period
b -126 -568 324 6,049 8,782 7,475 10,009 7,798 2,216 -2,354 -3,255 -2,188

Wet (32%) -116 -170 4,930 15,168 17,253 15,677 17,395 14,643 5,404 -643 -4,504 -2,838
Above Normal (16%) -494 -665 200 7,142 9,916 7,321 10,237 7,138 900 -2,243 -5,317 -1,571
Below Normal (13%) 244 -1,049 -2,835 903 5,803 1,948 6,741 4,691 713 -4,254 -4,527 -3,334

Dry (24%) -104 -940 -2,793 263 2,969 3,260 6,004 4,146 362 -4,324 -1,270 -2,188
Critical (15%) -124 -260 -1,433 -530 1,622 1,961 3,430 2,612 1,200 -1,154 -455 -399

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 124 28 -99 2 -1 4 -4 0 -8 -3 -790 0
20% 122 9 34 -17 695 1 -174 0 -385 -382 -271 -14

30% 14 -18 230 -13 57 -51 303 524 -29 -52 -561 -155

40% 4 50 -3 3 -2 -260 42 542 -77 43 -301 -27

50% 20 60 -39 8 -4 0 249 756 -105 5 -535 28
60% -27 197 -31 -291 13 -1 426 1,431 -58 -466 -10 -11

70% -31 145 -21 121 0 -1 1,407 1,159 -229 -243 -24 100
80% -37 -19 3 0 -7 -2 2,109 1,824 -59 -204 -2 181
90% 250 21 8 -1 2 0 1,683 1,628 -153 -126 6 -17

Full Simulation Period
b 26 36 -31 -16 -8 -40 684 860 -75 -128 -209 1

Wet (32%) 43 -146 -77 16 59 -102 -2 280 -31 25 -63 139
Above Normal (16%) -60 460 1 -20 -72 -4 146 530 -10 -23 41 37
Below Normal (13%) 59 6 35 -5 -86 -55 684 918 -60 -31 -109 -199

Dry (24%) 62 38 -62 -3 -12 -2 1,465 1,482 -177 -404 -423 -84

Critical (15%) -7 -2 26 -110 -5 8 1,453 1,383 -89 -200 -529 -15

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-33-3. Qwest, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-606 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 526 63 3,807 14,561 22,874 19,881 17,707 11,934 6,962 589 574 51
20% 52 -329 -373 5,175 11,903 12,002 9,173 5,150 3,364 -449 -914 -893
30% -460 -1,268 -1,373 2,351 7,291 6,402 5,119 3,265 1,714 -1,165 -1,709 -1,906
40% -1,099 -1,835 -2,345 434 3,614 3,627 3,040 2,343 986 -1,555 -2,018 -2,562
50% -1,755 -2,203 -2,771 -770 1,066 1,641 2,151 2,056 282 -1,968 -3,060 -3,258
60% -2,219 -2,602 -2,967 -2,092 -314 884 1,828 1,415 13 -2,278 -3,763 -3,773
70% -2,740 -3,082 -3,330 -2,363 -1,709 -252 1,518 1,130 -706 -2,909 -4,291 -3,947
80% -3,336 -3,412 -3,547 -2,866 -2,513 -874 1,188 513 -1,399 -3,531 -4,804 -4,109
90% -3,917 -3,663 -4,036 -3,611 -3,110 -1,605 763 -453 -2,023 -4,332 -5,168 -4,339

Full Simulation Period
b -1,596 -1,575 -246 3,386 6,363 6,391 5,778 4,362 1,925 -1,726 -2,729 -2,654

Wet (32%) -2,042 -1,353 3,511 12,143 15,965 16,223 12,737 10,629 6,448 -533 -3,786 -2,986
Above Normal (16%) -1,407 -1,408 -293 2,659 6,954 6,279 4,374 2,700 203 -2,384 -4,684 -4,210
Below Normal (13%) -2,223 -2,535 -2,647 -2,770 3,655 366 2,198 847 -1,135 -4,288 -3,305 -3,131

Dry (24%) -1,352 -1,850 -2,738 -1,663 -502 484 2,392 1,283 -289 -2,470 -1,259 -2,247
Critical (15%) -666 -898 -1,983 -742 -1,155 580 1,146 938 485 -14 -243 -491

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,190 939 7,381 16,329 20,138 16,951 21,018 17,565 6,736 440 871 120
20% 515 53 1,563 11,264 12,704 10,469 13,927 9,636 3,197 -437 -453 -734
30% 215 -36 -367 5,662 10,982 7,517 10,386 6,993 1,869 -1,594 -1,445 -1,120
40% 59 -439 -908 3,520 7,240 5,489 9,345 6,123 1,385 -2,172 -2,923 -1,931
50% 13 -688 -1,266 2,051 4,895 3,149 7,690 5,136 1,021 -2,566 -3,852 -2,445
60% -277 -1,356 -1,870 926 3,228 2,565 6,087 2,939 740 -3,117 -4,635 -3,011
70% -498 -1,752 -3,347 -388 1,998 1,798 3,568 2,183 544 -3,831 -4,922 -3,732
80% -771 -2,186 -5,079 -1,042 1,138 1,341 2,090 1,276 97 -4,457 -5,315 -4,050
90% -1,577 -3,655 -5,613 -1,317 -525 826 1,649 929 -75 -4,771 -5,533 -4,414

Full Simulation Period
b -152 -604 354 6,065 8,790 7,514 9,325 6,938 2,291 -2,226 -3,046 -2,189

Wet (32%) -159 -25 5,007 15,152 17,194 15,778 17,396 14,363 5,435 -668 -4,441 -2,977
Above Normal (16%) -434 -1,125 199 7,163 9,988 7,324 10,091 6,608 909 -2,220 -5,358 -1,608
Below Normal (13%) 185 -1,055 -2,871 908 5,888 2,004 6,057 3,774 773 -4,223 -4,418 -3,135

Dry (24%) -166 -978 -2,732 266 2,980 3,262 4,539 2,664 538 -3,920 -846 -2,104
Critical (15%) -118 -258 -1,458 -420 1,627 1,952 1,977 1,228 1,289 -954 74 -384

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 664 876 3,574 1,768 -2,736 -2,930 3,312 5,631 -226 -149 297 69
20% 463 382 1,936 6,089 801 -1,533 4,755 4,487 -167 12 461 160
30% 675 1,232 1,006 3,311 3,691 1,115 5,267 3,728 155 -429 264 786
40% 1,157 1,396 1,437 3,087 3,627 1,862 6,305 3,780 399 -617 -905 631
50% 1,768 1,515 1,505 2,821 3,829 1,507 5,539 3,080 740 -597 -792 813
60% 1,941 1,246 1,098 3,018 3,542 1,681 4,259 1,524 727 -839 -872 762
70% 2,242 1,329 -16 1,975 3,707 2,049 2,050 1,053 1,251 -922 -631 215
80% 2,565 1,227 -1,533 1,824 3,651 2,215 902 763 1,497 -926 -511 59
90% 2,340 8 -1,577 2,294 2,585 2,431 886 1,381 1,948 -440 -365 -75

Full Simulation Period
b 1,444 971 600 2,679 2,427 1,123 3,546 2,575 366 -500 -317 465

Wet (32%) 1,883 1,328 1,496 3,009 1,229 -445 4,659 3,734 -1,013 -136 -656 9
Above Normal (16%) 973 282 492 4,504 3,034 1,046 5,717 3,908 707 164 -674 2,602
Below Normal (13%) 2,408 1,480 -224 3,677 2,233 1,637 3,858 2,927 1,908 65 -1,112 -4

Dry (24%) 1,186 872 6 1,929 3,482 2,778 2,147 1,381 827 -1,451 413 142
Critical (15%) 549 640 524 322 2,782 1,372 831 291 804 -940 317 107

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-33-4. Qwest, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 526 63 3,807 14,561 22,874 19,881 17,707 11,934 6,962 589 574 51
20% 52 -329 -373 5,175 11,903 12,002 9,173 5,150 3,364 -449 -914 -893
30% -460 -1,268 -1,373 2,351 7,291 6,402 5,119 3,265 1,714 -1,165 -1,709 -1,906
40% -1,099 -1,835 -2,345 434 3,614 3,627 3,040 2,343 986 -1,555 -2,018 -2,562
50% -1,755 -2,203 -2,771 -770 1,066 1,641 2,151 2,056 282 -1,968 -3,060 -3,258
60% -2,219 -2,602 -2,967 -2,092 -314 884 1,828 1,415 13 -2,278 -3,763 -3,773
70% -2,740 -3,082 -3,330 -2,363 -1,709 -252 1,518 1,130 -706 -2,909 -4,291 -3,947
80% -3,336 -3,412 -3,547 -2,866 -2,513 -874 1,188 513 -1,399 -3,531 -4,804 -4,109
90% -3,917 -3,663 -4,036 -3,611 -3,110 -1,605 763 -453 -2,023 -4,332 -5,168 -4,339

Full Simulation Period
b -1,596 -1,575 -246 3,386 6,363 6,391 5,778 4,362 1,925 -1,726 -2,729 -2,654

Wet (32%) -2,042 -1,353 3,511 12,143 15,965 16,223 12,737 10,629 6,448 -533 -3,786 -2,986
Above Normal (16%) -1,407 -1,408 -293 2,659 6,954 6,279 4,374 2,700 203 -2,384 -4,684 -4,210
Below Normal (13%) -2,223 -2,535 -2,647 -2,770 3,655 366 2,198 847 -1,135 -4,288 -3,305 -3,131

Dry (24%) -1,352 -1,850 -2,738 -1,663 -502 484 2,392 1,283 -289 -2,470 -1,259 -2,247
Critical (15%) -666 -898 -1,983 -742 -1,155 580 1,146 938 485 -14 -243 -491

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 83 73 6,891 16,697 23,223 20,213 15,887 10,799 4,840 710 346 66
20% 49 -17 1,659 10,215 12,269 10,204 8,880 3,919 1,899 -325 -670 -971
30% -115 -844 38 6,317 10,027 6,380 5,473 2,022 631 -717 -1,640 -1,833
40% -600 -1,792 -930 3,541 6,548 4,551 3,460 1,600 180 -1,862 -2,730 -2,462
50% -1,730 -2,278 -1,568 2,754 4,145 2,910 3,048 1,243 -175 -2,431 -3,512 -3,217
60% -2,231 -2,540 -2,531 1,900 2,573 2,148 2,142 1,036 -675 -2,945 -4,187 -3,653
70% -2,815 -3,019 -3,073 841 1,626 1,517 1,694 609 -916 -3,376 -4,629 -3,809
80% -3,331 -3,396 -3,382 65 567 806 1,255 288 -1,370 -4,175 -5,134 -4,063
90% -3,941 -3,786 -3,798 -532 -963 -483 662 -390 -1,638 -4,926 -5,457 -4,430

Full Simulation Period
b -1,568 -1,486 783 6,530 8,539 7,092 5,910 3,725 1,179 -1,964 -2,963 -2,627

Wet (32%) -2,011 -1,326 5,481 14,861 16,783 15,532 12,500 9,420 4,460 -362 -3,821 -2,846
Above Normal (16%) -1,488 -1,523 820 7,597 9,153 6,379 4,758 1,601 -233 -2,368 -5,066 -4,165
Below Normal (13%) -2,014 -2,255 -2,401 1,759 5,969 1,128 2,884 1,043 -736 -4,525 -4,783 -3,620

Dry (24%) -1,461 -1,779 -2,408 1,318 3,030 2,961 2,470 798 -649 -3,392 -1,162 -2,111
Critical (15%) -467 -597 -1,196 387 1,547 1,928 1,383 1,023 400 -269 -158 -435

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -443 10 3,084 2,136 349 333 -1,819 -1,135 -2,122 121 -229 16
20% -4 312 2,032 5,040 365 -1,798 -293 -1,231 -1,465 124 244 -77

30% 345 424 1,412 3,966 2,736 -22 354 -1,243 -1,083 448 68 73
40% 498 43 1,415 3,107 2,934 924 420 -742 -806 -306 -712 100
50% 25 -75 1,203 3,524 3,079 1,268 897 -812 -456 -463 -452 41
60% -12 62 436 3,991 2,888 1,264 314 -379 -689 -667 -424 120
70% -76 63 257 3,204 3,335 1,768 176 -521 -210 -467 -339 138
80% 6 17 165 2,931 3,080 1,680 67 -225 29 -644 -330 46
90% -24 -123 239 3,079 2,147 1,122 -101 63 386 -594 -289 -91

Full Simulation Period
b 27 89 1,030 3,144 2,176 700 131 -637 -746 -238 -234 27

Wet (32%) 31 26 1,970 2,718 819 -691 -238 -1,209 -1,988 170 -36 140
Above Normal (16%) -82 -115 1,113 4,938 2,200 100 385 -1,099 -436 16 -382 45
Below Normal (13%) 209 280 245 4,529 2,314 761 686 196 399 -237 -1,477 -489

Dry (24%) -110 70 330 2,981 3,532 2,477 78 -485 -360 -923 98 136
Critical (15%) 199 302 786 1,129 2,702 1,348 237 85 -84 -255 85 56

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-33-5. Qwest, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 526 63 3,807 14,561 22,874 19,881 17,707 11,934 6,962 589 574 51
20% 52 -329 -373 5,175 11,903 12,002 9,173 5,150 3,364 -449 -914 -893
30% -460 -1,268 -1,373 2,351 7,291 6,402 5,119 3,265 1,714 -1,165 -1,709 -1,906
40% -1,099 -1,835 -2,345 434 3,614 3,627 3,040 2,343 986 -1,555 -2,018 -2,562
50% -1,755 -2,203 -2,771 -770 1,066 1,641 2,151 2,056 282 -1,968 -3,060 -3,258
60% -2,219 -2,602 -2,967 -2,092 -314 884 1,828 1,415 13 -2,278 -3,763 -3,773
70% -2,740 -3,082 -3,330 -2,363 -1,709 -252 1,518 1,130 -706 -2,909 -4,291 -3,947
80% -3,336 -3,412 -3,547 -2,866 -2,513 -874 1,188 513 -1,399 -3,531 -4,804 -4,109
90% -3,917 -3,663 -4,036 -3,611 -3,110 -1,605 763 -453 -2,023 -4,332 -5,168 -4,339

Full Simulation Period
b -1,596 -1,575 -246 3,386 6,363 6,391 5,778 4,362 1,925 -1,726 -2,729 -2,654

Wet (32%) -2,042 -1,353 3,511 12,143 15,965 16,223 12,737 10,629 6,448 -533 -3,786 -2,986
Above Normal (16%) -1,407 -1,408 -293 2,659 6,954 6,279 4,374 2,700 203 -2,384 -4,684 -4,210
Below Normal (13%) -2,223 -2,535 -2,647 -2,770 3,655 366 2,198 847 -1,135 -4,288 -3,305 -3,131

Dry (24%) -1,352 -1,850 -2,738 -1,663 -502 484 2,392 1,283 -289 -2,470 -1,259 -2,247
Critical (15%) -666 -898 -1,983 -742 -1,155 580 1,146 938 485 -14 -243 -491

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,313 968 7,282 16,331 20,138 16,955 21,014 17,566 6,728 437 81 120
20% 638 63 1,597 11,247 13,399 10,470 13,753 9,636 2,812 -820 -724 -747
30% 229 -54 -137 5,649 11,039 7,466 10,689 7,517 1,840 -1,646 -2,006 -1,275
40% 63 -389 -911 3,523 7,238 5,229 9,387 6,665 1,308 -2,129 -3,225 -1,958
50% 33 -628 -1,305 2,059 4,891 3,149 7,939 5,892 916 -2,560 -4,387 -2,417
60% -304 -1,160 -1,901 635 3,241 2,564 6,513 4,370 682 -3,583 -4,645 -3,022
70% -529 -1,607 -3,368 -267 1,998 1,797 4,975 3,342 316 -4,074 -4,946 -3,631
80% -808 -2,205 -5,076 -1,042 1,131 1,339 4,199 3,100 38 -4,661 -5,317 -3,869
90% -1,328 -3,634 -5,605 -1,318 -523 826 3,332 2,556 -228 -4,898 -5,527 -4,431

Full Simulation Period
b -126 -568 324 6,049 8,782 7,475 10,009 7,798 2,216 -2,354 -3,255 -2,188

Wet (32%) -116 -170 4,930 15,168 17,253 15,677 17,395 14,643 5,404 -643 -4,504 -2,838
Above Normal (16%) -494 -665 200 7,142 9,916 7,321 10,237 7,138 900 -2,243 -5,317 -1,571
Below Normal (13%) 244 -1,049 -2,835 903 5,803 1,948 6,741 4,691 713 -4,254 -4,527 -3,334

Dry (24%) -104 -940 -2,793 263 2,969 3,260 6,004 4,146 362 -4,324 -1,270 -2,188
Critical (15%) -124 -260 -1,433 -530 1,622 1,961 3,430 2,612 1,200 -1,154 -455 -399

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 787 904 3,475 1,770 -2,737 -2,926 3,308 5,632 -234 -152 -493 69
20% 585 391 1,970 6,072 1,495 -1,532 4,580 4,487 -552 -370 190 146
30% 689 1,214 1,237 3,298 3,748 1,064 5,570 4,252 126 -481 -297 631
40% 1,161 1,446 1,434 3,090 3,625 1,602 6,347 4,322 322 -574 -1,207 604
50% 1,787 1,575 1,466 2,829 3,825 1,508 5,787 3,836 634 -592 -1,327 841
60% 1,915 1,442 1,066 2,726 3,555 1,680 4,685 2,955 669 -1,305 -882 751
70% 2,211 1,474 -37 2,096 3,706 2,049 3,457 2,212 1,022 -1,165 -655 316
80% 2,528 1,208 -1,530 1,824 3,643 2,213 3,011 2,587 1,438 -1,129 -513 240
90% 2,590 29 -1,568 2,293 2,588 2,431 2,569 3,009 1,795 -566 -359 -92

Full Simulation Period
b 1,470 1,007 570 2,663 2,419 1,083 4,231 3,435 291 -627 -525 466

Wet (32%) 1,927 1,182 1,419 3,025 1,288 -547 4,657 4,014 -1,043 -110 -718 148
Above Normal (16%) 913 742 493 4,484 2,962 1,042 5,863 4,438 697 141 -633 2,639
Below Normal (13%) 2,467 1,487 -189 3,672 2,148 1,582 4,542 3,844 1,847 34 -1,222 -202

Dry (24%) 1,248 910 -56 1,926 3,471 2,776 3,612 2,863 651 -1,855 -10 58
Critical (15%) 542 638 550 213 2,776 1,380 2,284 1,674 715 -1,140 -212 93

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-33-6. Qwest, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.34. San Joaquin River Flow at Vernalis



Figure C-34-1. San Joaquin River at Vernalis, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-34-2. San Joaquin River at Vernalis, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-34-3. San Joaquin River at Vernalis, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-34-4. San Joaquin River at Vernalis, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-34-5. San Joaquin River at Vernalis, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-615 July 2015



Figure C-34-6. San Joaquin River at Vernalis, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-616 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,498 2,953 4,804 11,135 14,596 15,471 14,974 14,174 9,351 5,890 2,796 3,060
20% 3,161 2,777 2,857 4,812 10,143 10,197 10,637 8,318 4,690 2,628 2,589 2,654
30% 2,980 2,527 2,401 3,610 6,118 8,459 8,616 5,534 3,364 1,985 1,904 2,490
40% 2,796 2,395 2,215 2,629 4,232 5,570 7,564 4,609 2,947 1,735 1,666 2,125
50% 2,601 2,219 2,101 2,402 3,420 3,847 6,017 3,925 2,246 1,487 1,488 1,930
60% 2,401 2,169 2,046 2,293 2,683 3,459 4,832 3,062 1,859 1,366 1,403 1,835
70% 2,247 2,059 1,979 2,114 2,305 2,906 3,776 2,699 1,448 1,154 1,307 1,739
80% 1,994 1,951 1,829 1,884 2,150 2,371 2,789 2,153 1,293 1,087 1,202 1,611
90% 1,849 1,763 1,669 1,699 1,947 2,204 1,887 1,678 1,085 885 1,067 1,476

Full Simulation Period
b 2,672 2,611 3,391 5,070 6,655 7,278 7,528 6,039 4,194 2,622 1,847 2,223

Wet (23%) 2,918 3,513 6,545 11,446 15,776 16,863 15,423 14,628 11,335 6,676 3,135 3,416
Above Normal (24%) 2,700 2,416 2,663 4,883 6,881 7,536 8,542 5,264 3,280 1,989 1,975 2,345
Below Normal (10%) 2,538 2,249 3,661 3,507 3,651 4,149 6,337 4,140 2,076 1,463 1,446 1,837

Dry (16%) 2,767 2,569 2,232 2,402 2,549 3,241 3,996 2,805 1,680 1,254 1,347 1,776
Critical (27%) 2,426 2,168 1,915 1,877 2,090 2,288 2,307 1,929 1,115 926 1,060 1,487

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146
20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658
30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503
40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142
50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944
60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842
70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743
80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611
90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456
Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352
Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789
Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -483 203 128 23 -2 -4 -308 186 788 -278 -56 86
20% -469 65 96 7 57 -714 -468 -26 1,006 8 11 4
30% -460 136 141 44 182 -526 -195 142 124 5 -7 13
40% -465 105 125 64 36 -177 -129 8 241 8 10 17
50% -444 166 156 143 0 36 -2 118 103 20 12 14
60% -449 75 119 50 91 52 -483 214 36 14 13 7
70% -494 82 48 39 139 57 -657 192 37 15 14 4
80% -397 33 74 40 23 43 -347 209 -19 1 9 1
90% -438 30 30 34 -2 26 -108 213 0 56 5 2

Full Simulation Period
b

-431 110 101 66 45 -147 -273 61 353 3 -9 14

Wet (23%) -420 114 99 60 -13 -555 -49 -195 1,177 -35 -57 40
Above Normal (24%) -412 116 94 63 65 -121 -282 83 244 10 2 7
Below Normal (10%) -452 148 148 102 72 -49 -495 74 149 18 11 19

Dry (16%) -428 115 115 85 79 63 -445 171 33 12 15 13
Critical (27%) -452 83 83 49 48 23 -276 194 2 17 -1 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-34-1. San Joaquin River at Vernalis, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-617 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,498 2,953 4,804 11,135 14,596 15,471 14,974 14,174 9,351 5,890 2,796 3,060
20% 3,161 2,777 2,857 4,812 10,143 10,197 10,637 8,318 4,690 2,628 2,589 2,654
30% 2,980 2,527 2,401 3,610 6,118 8,459 8,616 5,534 3,364 1,985 1,904 2,490
40% 2,796 2,395 2,215 2,629 4,232 5,570 7,564 4,609 2,947 1,735 1,666 2,125
50% 2,601 2,219 2,101 2,402 3,420 3,847 6,017 3,925 2,246 1,487 1,488 1,930
60% 2,401 2,169 2,046 2,293 2,683 3,459 4,832 3,062 1,859 1,366 1,403 1,835
70% 2,247 2,059 1,979 2,114 2,305 2,906 3,776 2,699 1,448 1,154 1,307 1,739
80% 1,994 1,951 1,829 1,884 2,150 2,371 2,789 2,153 1,293 1,087 1,202 1,611
90% 1,849 1,763 1,669 1,699 1,947 2,204 1,887 1,678 1,085 885 1,067 1,476

Full Simulation Period
b 2,672 2,611 3,391 5,070 6,655 7,278 7,528 6,039 4,194 2,622 1,847 2,223

Wet (23%) 2,918 3,513 6,545 11,446 15,776 16,863 15,423 14,628 11,335 6,676 3,135 3,416
Above Normal (24%) 2,700 2,416 2,663 4,883 6,881 7,536 8,542 5,264 3,280 1,989 1,975 2,345
Below Normal (10%) 2,538 2,249 3,661 3,507 3,651 4,149 6,337 4,140 2,076 1,463 1,446 1,837

Dry (16%) 2,767 2,569 2,232 2,402 2,549 3,241 3,996 2,805 1,680 1,254 1,347 1,776
Critical (27%) 2,426 2,168 1,915 1,877 2,090 2,288 2,307 1,929 1,115 926 1,060 1,487

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,023 3,053 4,949 12,089 17,246 15,467 14,936 14,309 10,004 6,473 3,525 3,287
20% 2,667 2,830 2,938 4,833 10,213 9,874 10,251 7,931 4,627 2,495 2,587 2,623
30% 2,494 2,583 2,421 3,540 6,797 7,753 8,532 5,438 2,558 1,926 1,892 2,464
40% 2,328 2,478 2,304 2,753 4,210 5,305 7,580 4,344 2,294 1,722 1,667 2,125
50% 2,137 2,313 2,191 2,439 3,215 3,847 6,112 3,821 1,955 1,506 1,495 1,932
60% 1,956 2,244 2,140 2,236 2,668 3,440 4,501 2,907 1,700 1,361 1,415 1,838
70% 1,782 2,148 2,012 2,088 2,360 2,906 3,355 2,502 1,364 1,164 1,319 1,743
80% 1,609 1,974 1,886 1,824 2,090 2,371 2,581 2,158 1,241 1,026 1,211 1,612
90% 1,466 1,763 1,669 1,639 1,849 2,205 1,936 1,650 1,001 930 1,065 1,477

Full Simulation Period
b 2,252 2,683 3,501 5,108 6,872 7,145 7,431 5,830 4,009 2,655 1,882 2,271

Wet (23%) 2,505 3,604 6,760 11,512 16,584 16,445 15,425 14,237 11,476 6,916 3,267 3,610
Above Normal (24%) 2,310 2,488 2,775 4,925 6,937 7,444 8,476 5,078 2,579 1,910 1,972 2,341
Below Normal (10%) 2,067 2,299 3,711 3,708 3,857 4,057 6,015 3,856 1,865 1,472 1,454 1,834

Dry (16%) 2,346 2,646 2,309 2,419 2,607 3,241 3,785 2,611 1,568 1,253 1,360 1,782
Critical (27%) 1,991 2,227 1,974 1,842 2,043 2,273 2,247 1,874 1,080 912 1,067 1,497

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -474 100 146 954 2,651 -4 -38 135 653 582 729 227
20% -495 53 80 21 70 -322 -386 -387 -63 -134 -2 -31

30% -486 56 20 -71 679 -706 -84 -95 -806 -59 -11 -25

40% -468 83 89 124 -22 -264 17 -265 -653 -12 1 0
50% -464 94 91 37 -205 1 95 -104 -291 19 6 3
60% -444 75 94 -57 -15 -19 -331 -155 -159 -5 13 3
70% -465 89 33 -26 55 0 -421 -197 -83 10 12 4
80% -385 23 56 -59 -60 1 -208 5 -52 -61 9 2
90% -382 0 0 -59 -98 1 49 -27 -84 45 -1 1

Full Simulation Period
b

-420 72 110 38 218 -132 -97 -209 -186 33 35 47

Wet (23%) -412 91 215 66 808 -418 2 -391 141 240 132 194
Above Normal (24%) -390 72 112 42 56 -93 -66 -186 -701 -79 -3 -4

Below Normal (10%) -471 50 50 201 206 -92 -322 -284 -210 9 8 -3

Dry (16%) -421 77 77 17 58 1 -212 -194 -112 -2 13 6
Critical (27%) -435 59 59 -35 -47 -15 -61 -54 -34 -14 7 10

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-34-2. San Joaquin River at Vernalis, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-618 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,498 2,953 4,804 11,135 14,596 15,471 14,974 14,174 9,351 5,890 2,796 3,060
20% 3,161 2,777 2,857 4,812 10,143 10,197 10,637 8,318 4,690 2,628 2,589 2,654
30% 2,980 2,527 2,401 3,610 6,118 8,459 8,616 5,534 3,364 1,985 1,904 2,490
40% 2,796 2,395 2,215 2,629 4,232 5,570 7,564 4,609 2,947 1,735 1,666 2,125
50% 2,601 2,219 2,101 2,402 3,420 3,847 6,017 3,925 2,246 1,487 1,488 1,930
60% 2,401 2,169 2,046 2,293 2,683 3,459 4,832 3,062 1,859 1,366 1,403 1,835
70% 2,247 2,059 1,979 2,114 2,305 2,906 3,776 2,699 1,448 1,154 1,307 1,739
80% 1,994 1,951 1,829 1,884 2,150 2,371 2,789 2,153 1,293 1,087 1,202 1,611
90% 1,849 1,763 1,669 1,699 1,947 2,204 1,887 1,678 1,085 885 1,067 1,476

Full Simulation Period
b 2,672 2,611 3,391 5,070 6,655 7,278 7,528 6,039 4,194 2,622 1,847 2,223

Wet (23%) 2,918 3,513 6,545 11,446 15,776 16,863 15,423 14,628 11,335 6,676 3,135 3,416
Above Normal (24%) 2,700 2,416 2,663 4,883 6,881 7,536 8,542 5,264 3,280 1,989 1,975 2,345
Below Normal (10%) 2,538 2,249 3,661 3,507 3,651 4,149 6,337 4,140 2,076 1,463 1,446 1,837

Dry (16%) 2,767 2,569 2,232 2,402 2,549 3,241 3,996 2,805 1,680 1,254 1,347 1,776
Critical (27%) 2,426 2,168 1,915 1,877 2,090 2,288 2,307 1,929 1,115 926 1,060 1,487

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,495 2,953 4,804 11,129 14,597 15,473 14,976 14,176 9,351 5,773 2,776 3,084
20% 3,146 2,777 2,897 4,811 10,142 9,856 10,265 8,232 4,688 2,628 2,589 2,654
30% 2,938 2,527 2,401 3,610 6,118 8,461 8,576 5,670 3,364 1,985 1,904 2,488
40% 2,763 2,395 2,204 2,629 4,232 5,570 7,567 5,162 2,947 1,735 1,666 2,125
50% 2,588 2,219 2,101 2,402 3,420 3,846 6,110 4,183 2,219 1,484 1,488 1,930
60% 2,385 2,169 2,046 2,289 2,683 3,459 5,047 3,554 1,860 1,365 1,402 1,835
70% 2,196 2,059 1,979 2,083 2,303 2,906 4,317 2,916 1,447 1,155 1,307 1,739
80% 1,988 1,951 1,829 1,883 2,145 2,371 3,100 2,401 1,283 1,052 1,202 1,611
90% 1,849 1,763 1,669 1,699 1,947 2,204 2,461 2,245 1,000 885 1,025 1,431

Full Simulation Period
b 2,660 2,609 3,371 5,071 6,639 7,235 7,686 6,290 4,174 2,597 1,818 2,213

Wet (23%) 2,903 3,513 6,448 11,445 15,743 16,679 15,389 14,666 11,287 6,580 3,020 3,379
Above Normal (24%) 2,691 2,411 2,679 4,897 6,864 7,536 8,487 5,671 3,280 1,989 1,975 2,345
Below Normal (10%) 2,531 2,249 3,661 3,506 3,650 4,149 6,299 4,206 2,062 1,462 1,446 1,837

Dry (16%) 2,750 2,569 2,232 2,400 2,547 3,241 4,420 3,245 1,672 1,253 1,346 1,776
Critical (27%) 2,418 2,163 1,910 1,871 2,078 2,288 2,741 2,177 1,090 916 1,051 1,480

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2 0 0 -6 1 2 2 2 0 -117 -20 24
20% -16 0 39 0 0 -341 -372 -86 -2 -1 0 0
30% -42 0 0 0 0 1 -40 136 0 0 0 -1

40% -32 0 -11 0 0 0 3 553 0 0 0 0

50% -14 0 0 0 0 0 92 258 -26 -3 0 0
60% -15 0 0 -4 0 0 215 492 0 -1 0 0

70% -51 0 0 -31 -2 0 541 216 0 1 0 0

80% -7 0 0 0 -6 0 311 248 -10 -36 0 0
90% 0 0 0 0 0 0 574 568 -85 0 -42 -45

Full Simulation Period
b

-11 -2 -20 1 -15 -43 158 251 -20 -25 -29 -11

Wet (23%) -15 0 -97 0 -32 -185 -34 38 -47 -96 -115 -38

Above Normal (24%) -9 -5 16 13 -17 0 -55 407 0 0 0 0

Below Normal (10%) -7 0 0 -1 -1 0 -38 66 -14 0 0 0

Dry (16%) -17 0 0 -2 -2 0 424 439 -9 -1 -1 0

Critical (27%) -8 -5 -5 -6 -13 0 434 248 -24 -10 -9 -7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

1/0/1900

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-619 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146
20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658
30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503
40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142
50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944
60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842
70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743
80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611
90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456
Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352
Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789
Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,498 2,953 4,804 11,135 14,596 15,471 14,974 14,174 9,351 5,890 2,796 3,060
20% 3,161 2,777 2,857 4,812 10,143 10,197 10,637 8,318 4,690 2,628 2,589 2,654
30% 2,980 2,527 2,401 3,610 6,118 8,459 8,616 5,534 3,364 1,985 1,904 2,490
40% 2,796 2,395 2,215 2,629 4,232 5,570 7,564 4,609 2,947 1,735 1,666 2,125
50% 2,601 2,219 2,101 2,402 3,420 3,847 6,017 3,925 2,246 1,487 1,488 1,930
60% 2,401 2,169 2,046 2,293 2,683 3,459 4,832 3,062 1,859 1,366 1,403 1,835
70% 2,247 2,059 1,979 2,114 2,305 2,906 3,776 2,699 1,448 1,154 1,307 1,739
80% 1,994 1,951 1,829 1,884 2,150 2,371 2,789 2,153 1,293 1,087 1,202 1,611
90% 1,849 1,763 1,669 1,699 1,947 2,204 1,887 1,678 1,085 885 1,067 1,476

Full Simulation Period
b 2,672 2,611 3,391 5,070 6,655 7,278 7,528 6,039 4,194 2,622 1,847 2,223

Wet (23%) 2,918 3,513 6,545 11,446 15,776 16,863 15,423 14,628 11,335 6,676 3,135 3,416
Above Normal (24%) 2,700 2,416 2,663 4,883 6,881 7,536 8,542 5,264 3,280 1,989 1,975 2,345
Below Normal (10%) 2,538 2,249 3,661 3,507 3,651 4,149 6,337 4,140 2,076 1,463 1,446 1,837

Dry (16%) 2,767 2,569 2,232 2,402 2,549 3,241 3,996 2,805 1,680 1,254 1,347 1,776
Critical (27%) 2,426 2,168 1,915 1,877 2,090 2,288 2,307 1,929 1,115 926 1,060 1,487

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 483 -203 -128 -23 2 4 308 -186 -788 278 56 -86

20% 469 -65 -96 -7 -57 714 468 26 -1,006 -8 -11 -4

30% 460 -136 -141 -44 -182 526 195 -142 -124 -5 7 -13

40% 465 -105 -125 -64 -36 177 129 -8 -241 -8 -10 -17

50% 444 -166 -156 -143 0 -36 2 -118 -103 -20 -12 -14

60% 449 -75 -119 -50 -91 -52 483 -214 -36 -14 -13 -7

70% 494 -82 -48 -39 -139 -57 657 -192 -37 -15 -14 -4

80% 397 -33 -74 -40 -23 -43 347 -209 19 -1 -9 -1

90% 438 -30 -30 -34 2 -26 108 -213 0 -56 -5 -2

Full Simulation Period
b 431 -110 -101 -66 -45 147 273 -61 -353 -3 9 -14

Wet (23%) 420 -114 -99 -60 13 555 49 195 -1,177 35 57 -40

Above Normal (24%) 412 -116 -94 -63 -65 121 282 -83 -244 -10 -2 -7

Below Normal (10%) 452 -148 -148 -102 -72 49 495 -74 -149 -18 -11 -19

Dry (16%) 428 -115 -115 -85 -79 -63 445 -171 -33 -12 -15 -13

Critical (27%) 452 -83 -83 -49 -48 -23 276 -194 -2 -17 1 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-34-4. San Joaquin River at Vernalis, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146
20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658
30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503
40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142
50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944
60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842
70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743
80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611
90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456
Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352
Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789
Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,023 3,053 4,949 12,089 17,246 15,467 14,936 14,309 10,004 6,473 3,525 3,287
20% 2,667 2,830 2,938 4,833 10,213 9,874 10,251 7,931 4,627 2,495 2,587 2,623
30% 2,494 2,583 2,421 3,540 6,797 7,753 8,532 5,438 2,558 1,926 1,892 2,464
40% 2,328 2,478 2,304 2,753 4,210 5,305 7,580 4,344 2,294 1,722 1,667 2,125
50% 2,137 2,313 2,191 2,439 3,215 3,847 6,112 3,821 1,955 1,506 1,495 1,932
60% 1,956 2,244 2,140 2,236 2,668 3,440 4,501 2,907 1,700 1,361 1,415 1,838
70% 1,782 2,148 2,012 2,088 2,360 2,906 3,355 2,502 1,364 1,164 1,319 1,743
80% 1,609 1,974 1,886 1,824 2,090 2,371 2,581 2,158 1,241 1,026 1,211 1,612
90% 1,466 1,763 1,669 1,639 1,849 2,205 1,936 1,650 1,001 930 1,065 1,477

Full Simulation Period
b 2,252 2,683 3,501 5,108 6,872 7,145 7,431 5,830 4,009 2,655 1,882 2,271

Wet (23%) 2,505 3,604 6,760 11,512 16,584 16,445 15,425 14,237 11,476 6,916 3,267 3,610
Above Normal (24%) 2,310 2,488 2,775 4,925 6,937 7,444 8,476 5,078 2,579 1,910 1,972 2,341
Below Normal (10%) 2,067 2,299 3,711 3,708 3,857 4,057 6,015 3,856 1,865 1,472 1,454 1,834

Dry (16%) 2,346 2,646 2,309 2,419 2,607 3,241 3,785 2,611 1,568 1,253 1,360 1,782
Critical (27%) 1,991 2,227 1,974 1,842 2,043 2,273 2,247 1,874 1,080 912 1,067 1,497

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8 -103 17 932 2,652 0 270 -51 -135 861 785 140
20% -25 -12 -15 14 13 392 82 -360 -1,070 -142 -13 -34

30% -26 -80 -120 -115 497 -180 111 -238 -930 -64 -5 -39

40% -3 -22 -36 60 -58 -88 145 -273 -894 -20 -9 -17

50% -20 -72 -65 -105 -205 -36 97 -222 -394 -1 -6 -11

60% 5 0 -25 -107 -107 -71 152 -369 -195 -19 0 -5

70% 30 7 -15 -65 -84 -57 237 -389 -121 -5 -2 -1

80% 12 -9 -17 -99 -84 -42 140 -203 -33 -62 0 1
90% 55 -30 -30 -94 -96 -25 156 -240 -84 -11 -6 -1

Full Simulation Period
b 11 -38 9 -27 172 14 176 -271 -538 31 44 33

Wet (23%) 8 -23 116 6 821 137 51 -197 -1,036 275 190 154
Above Normal (24%) 22 -45 18 -21 -9 29 216 -269 -945 -89 -5 -11

Below Normal (10%) -19 -98 -98 100 134 -44 174 -357 -359 -9 -4 -22

Dry (16%) 7 -38 -38 -68 -21 -62 233 -365 -146 -14 -2 -7

Critical (27%) 16 -24 -24 -84 -95 -38 215 -248 -36 -31 8 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-34-5. San Joaquin River at Vernalis, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146
20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658
30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503
40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142
50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944
60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842
70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743
80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611
90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456
Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352
Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789
Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,495 2,953 4,804 11,129 14,597 15,473 14,976 14,176 9,351 5,773 2,776 3,084
20% 3,146 2,777 2,897 4,811 10,142 9,856 10,265 8,232 4,688 2,628 2,589 2,654
30% 2,938 2,527 2,401 3,610 6,118 8,461 8,576 5,670 3,364 1,985 1,904 2,488
40% 2,763 2,395 2,204 2,629 4,232 5,570 7,567 5,162 2,947 1,735 1,666 2,125
50% 2,588 2,219 2,101 2,402 3,420 3,846 6,110 4,183 2,219 1,484 1,488 1,930
60% 2,385 2,169 2,046 2,289 2,683 3,459 5,047 3,554 1,860 1,365 1,402 1,835
70% 2,196 2,059 1,979 2,083 2,303 2,906 4,317 2,916 1,447 1,155 1,307 1,739
80% 1,988 1,951 1,829 1,883 2,145 2,371 3,100 2,401 1,283 1,052 1,202 1,611
90% 1,849 1,763 1,669 1,699 1,947 2,204 2,461 2,245 1,000 885 1,025 1,431

Full Simulation Period
b 2,660 2,609 3,371 5,071 6,639 7,235 7,686 6,290 4,174 2,597 1,818 2,213

Wet (23%) 2,903 3,513 6,448 11,445 15,743 16,679 15,389 14,666 11,287 6,580 3,020 3,379
Above Normal (24%) 2,691 2,411 2,679 4,897 6,864 7,536 8,487 5,671 3,280 1,989 1,975 2,345
Below Normal (10%) 2,531 2,249 3,661 3,506 3,650 4,149 6,299 4,206 2,062 1,462 1,446 1,837

Dry (16%) 2,750 2,569 2,232 2,400 2,547 3,241 4,420 3,245 1,672 1,253 1,346 1,776
Critical (27%) 2,418 2,163 1,910 1,871 2,078 2,288 2,741 2,177 1,090 916 1,051 1,480

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 480 -204 -128 -28 3 6 310 -184 -788 161 37 -62

20% 454 -65 -56 -8 -57 373 95 -60 -1,008 -8 -10 -3

30% 418 -136 -141 -44 -182 527 155 -6 -124 -4 7 -14

40% 432 -105 -137 -64 -36 176 131 545 -241 -8 -9 -18

50% 430 -166 -156 -143 0 -36 94 140 -129 -22 -12 -14

60% 433 -75 -119 -54 -91 -52 697 278 -35 -14 -13 -7

70% 444 -82 -48 -69 -141 -57 1,198 24 -37 -15 -14 -4

80% 390 -33 -74 -40 -29 -43 659 39 9 -37 -9 -1

90% 438 -30 -30 -34 2 -26 682 355 -85 -56 -46 -47

Full Simulation Period
b 420 -112 -121 -65 -61 104 431 189 -373 -28 -20 -25

Wet (23%) 406 -114 -196 -60 -20 371 14 233 -1,224 -61 -58 -77

Above Normal (24%) 403 -121 -79 -50 -82 121 227 323 -244 -10 -3 -7

Below Normal (10%) 444 -148 -148 -102 -73 48 457 -8 -162 -18 -12 -19

Dry (16%) 411 -115 -115 -86 -81 -63 869 269 -42 -13 -15 -14

Critical (27%) 443 -88 -88 -55 -61 -23 710 54 -26 -27 -8 -5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-34-6. San Joaquin River at Vernalis, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.35. Stanislaus River Flow below Goodwin 



Figure C-35-1. Stanislaus River below Goodwin, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-35-2. Stanislaus River below Goodwin, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-35-3. Stanislaus River below Goodwin, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-35-4. Stanislaus River below Goodwin, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-35-5. Stanislaus River below Goodwin, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-35-6. Stanislaus River below Goodwin, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 290 306 358 897 1,648 1,633 1,929 1,103 429 390 390
20% 797 200 218 232 409 1,521 1,553 1,555 1,090 310 300 300
30% 774 200 200 232 290 440 1,553 1,296 940 300 284 250
40% 774 200 200 226 236 200 1,400 1,242 855 300 283 250
50% 774 200 200 226 236 200 1,400 1,242 363 271 283 250
60% 636 200 200 219 229 200 812 918 363 265 283 249
70% 636 200 200 219 229 200 767 705 297 265 283 249
80% 578 200 200 214 221 200 767 631 261 265 283 249
90% 577 200 200 213 215 200 505 546 255 265 283 249

Full Simulation Period
b 723 278 365 518 595 754 1,158 1,123 680 394 361 351

Wet (23%) 781 499 787 999 1,201 2,016 1,536 1,691 1,140 715 639 692
Above Normal (24%) 714 216 282 663 676 645 1,224 1,146 962 353 292 267
Below Normal (10%) 740 225 225 282 346 365 1,454 1,201 476 269 285 256

Dry (16%) 707 208 216 234 313 200 1,030 930 374 275 277 245
Critical (27%) 683 205 215 227 255 234 741 699 281 269 262 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300
20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300
30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268
40% 286 318 326 318 415 318 991 1,303 845 300 283 268
50% 286 318 318 318 318 318 664 1,303 450 284 283 268
60% 194 247 275 242 318 275 512 1,112 398 268 283 249
70% 194 247 247 242 260 242 461 920 289 268 283 249
80% 173 233 247 242 242 242 424 848 257 265 283 249
90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731
Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271
Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255
Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -487 209 203 150 10 -939 -133 -429 1,783 -69 -90 -90

20% -447 215 197 183 94 -1,106 -91 -55 619 -4 0 0
30% -443 186 215 176 125 -25 -216 138 631 0 12 18
40% -488 118 126 92 179 118 -409 61 -10 0 0 18
50% -488 118 118 92 83 118 -736 61 87 13 0 18
60% -441 47 75 23 90 75 -300 194 35 3 0 0
70% -441 47 47 23 31 42 -306 215 -8 3 0 0
80% -405 33 47 28 21 42 -343 218 -4 0 0 0
90% -413 30 30 -13 24 0 -127 214 0 0 0 0

Full Simulation Period
b

-432 110 101 66 47 -147 -275 58 348 -4 -15 12

Wet (23%) -421 113 99 61 -5 -554 -48 -195 1,176 -37 -59 39
Above Normal (24%) -413 116 94 63 66 -122 -284 79 238 1 -4 4
Below Normal (10%) -453 148 148 101 72 -50 -500 65 138 2 0 14

Dry (16%) -429 115 115 84 79 62 -449 164 25 1 6 9
Critical (27%) -453 83 83 49 47 23 -277 192 -1 14 -3 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-35-1. Stanislaus River below Goodwin, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 290 306 358 897 1,648 1,633 1,929 1,103 429 390 390
20% 797 200 218 232 409 1,521 1,553 1,555 1,090 310 300 300
30% 774 200 200 232 290 440 1,553 1,296 940 300 284 250
40% 774 200 200 226 236 200 1,400 1,242 855 300 283 250
50% 774 200 200 226 236 200 1,400 1,242 363 271 283 250
60% 636 200 200 219 229 200 812 918 363 265 283 249
70% 636 200 200 219 229 200 767 705 297 265 283 249
80% 578 200 200 214 221 200 767 631 261 265 283 249
90% 577 200 200 213 215 200 505 546 255 265 283 249

Full Simulation Period
b 723 278 365 518 595 754 1,158 1,123 680 394 361 351

Wet (23%) 781 499 787 999 1,201 2,016 1,536 1,691 1,140 715 639 692
Above Normal (24%) 714 216 282 663 676 645 1,224 1,146 962 353 292 267
Below Normal (10%) 740 225 225 282 346 365 1,454 1,201 476 269 285 256

Dry (16%) 707 208 216 234 313 200 1,030 930 374 275 277 245
Critical (27%) 683 205 215 227 255 234 741 699 281 269 262 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 300 300 609 1,135 2,548 1,189 1,500 1,165 255 265 283 952
20% 300 300 305 300 1,157 344 1,500 1,165 255 265 283 249
30% 300 300 300 300 333 300 1,500 1,165 255 265 283 249
40% 252 300 300 300 300 300 1,034 963 255 265 283 249
50% 252 300 300 150 176 200 893 829 255 265 283 249
60% 252 300 300 150 173 200 893 829 255 265 283 249
70% 252 300 300 150 173 200 893 829 255 265 283 249
80% 200 200 220 150 173 200 528 466 255 265 283 249
90% 200 200 200 150 173 200 493 466 255 265 283 249

Full Simulation Period
b 302 349 475 557 814 622 1,060 911 490 421 391 397

Wet (23%) 368 589 1,001 1,066 2,016 1,599 1,538 1,300 1,279 952 768 885
Above Normal (24%) 323 287 394 705 732 552 1,155 955 255 265 283 260
Below Normal (10%) 269 275 275 483 552 272 1,128 909 255 265 283 249

Dry (16%) 285 285 293 251 371 200 815 730 255 265 283 249
Critical (27%) 246 264 274 191 208 218 680 643 245 254 268 240

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -537 10 303 776 1,651 -460 -133 -765 -848 -164 -107 562
20% -497 100 86 68 748 -1,177 -53 -390 -835 -45 -17 -51

30% -474 100 100 68 43 -140 -53 -131 -685 -35 -1 -1

40% -522 100 100 74 64 100 -366 -279 -599 -35 0 -1

50% -522 100 100 -76 -59 0 -507 -413 -108 -5 0 -1

60% -384 100 100 -69 -56 0 81 -89 -108 0 0 0
70% -384 100 100 -69 -56 0 127 124 -42 0 0 0
80% -378 0 20 -64 -48 0 -238 -165 -5 0 0 0
90% -377 0 0 -63 -42 0 -12 -79 0 0 0 0

Full Simulation Period
b

-421 71 110 39 219 -132 -99 -212 -190 27 30 45

Wet (23%) -413 90 215 67 815 -417 2 -392 139 237 130 193
Above Normal (24%) -391 71 112 42 57 -93 -69 -191 -707 -88 -9 -7

Below Normal (10%) -471 50 50 201 206 -93 -327 -292 -220 -4 -2 -7

Dry (16%) -422 77 77 16 58 0 -215 -199 -119 -10 6 3
Critical (27%) -436 59 59 -36 -47 -15 -61 -56 -35 -15 6 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-35-2. Stanislaus River below Goodwin, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-631 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 290 306 358 897 1,648 1,633 1,929 1,103 429 390 390
20% 797 200 218 232 409 1,521 1,553 1,555 1,090 310 300 300
30% 774 200 200 232 290 440 1,553 1,296 940 300 284 250
40% 774 200 200 226 236 200 1,400 1,242 855 300 283 250
50% 774 200 200 226 236 200 1,400 1,242 363 271 283 250
60% 636 200 200 219 229 200 812 918 363 265 283 249
70% 636 200 200 219 229 200 767 705 297 265 283 249
80% 578 200 200 214 221 200 767 631 261 265 283 249
90% 577 200 200 213 215 200 505 546 255 265 283 249

Full Simulation Period
b 723 278 365 518 595 754 1,158 1,123 680 394 361 351

Wet (23%) 781 499 787 999 1,201 2,016 1,536 1,691 1,140 715 639 692
Above Normal (24%) 714 216 282 663 676 645 1,224 1,146 962 353 292 267
Below Normal (10%) 740 225 225 282 346 365 1,454 1,201 476 269 285 256

Dry (16%) 707 208 216 234 313 200 1,030 930 374 275 277 245
Critical (27%) 683 205 215 227 255 234 741 699 281 269 262 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 797 200 306 358 885 1,636 1,717 1,958 1,103 423 300 300
20% 797 200 211 232 415 1,521 1,633 1,815 979 307 300 300
30% 774 200 200 232 274 343 1,553 1,595 940 300 283 250
40% 774 200 200 226 236 200 1,487 1,555 759 297 283 250
50% 636 200 200 226 236 200 1,400 1,341 363 265 283 249
60% 636 200 200 219 229 200 1,324 1,242 342 265 283 249
70% 636 200 200 219 222 200 1,134 1,068 270 265 283 249
80% 577 200 200 213 221 200 825 887 255 265 283 249
90% 577 200 200 213 214 200 767 798 255 265 283 249

Full Simulation Period
b 711 276 345 520 580 712 1,317 1,375 660 369 332 341

Wet (23%) 766 499 690 998 1,169 1,831 1,502 1,730 1,093 619 523 655
Above Normal (24%) 705 211 298 676 659 645 1,170 1,553 962 353 292 267
Below Normal (10%) 733 225 225 281 345 365 1,416 1,267 462 269 285 256

Dry (16%) 690 208 216 233 312 200 1,454 1,370 366 275 277 245
Critical (27%) 674 200 210 221 242 234 1,175 948 257 260 253 224

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -41 -90 0 0 -12 -13 83 29 0 -6 -90 -90

20% 0 0 -7 0 6 0 80 261 -111 -3 0 0
30% 0 0 0 0 -15 -97 0 299 0 0 -1 0
40% 0 0 0 0 0 0 87 313 -96 -3 0 0
50% -139 0 0 0 0 0 0 99 0 -5 0 -1

60% 0 0 0 0 0 0 512 324 -21 0 0 0
70% 0 0 0 0 -6 0 367 363 -27 0 0 0
80% -1 0 0 -1 0 0 59 256 -5 0 0 0
90% 0 0 0 0 -1 0 262 252 0 0 0 0

Full Simulation Period
b

-11 -2 -20 1 -15 -43 159 251 -20 -25 -29 -11

Wet (23%) -15 0 -97 0 -33 -185 -34 38 -47 -96 -115 -38

Above Normal (24%) -9 -5 16 13 -17 0 -55 407 0 0 0 0

Below Normal (10%) -7 0 0 -1 -1 0 -38 66 -13 0 0 0

Dry (16%) -17 0 0 -1 -2 0 424 440 -8 0 0 0

Critical (27%) -8 -5 -5 -6 -13 0 434 250 -24 -10 -9 -7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-35-3. Stanislaus River below Goodwin, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-632 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300
20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300
30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268
40% 286 318 326 318 415 318 991 1,303 845 300 283 268
50% 286 318 318 318 318 318 664 1,303 450 284 283 268
60% 194 247 275 242 318 275 512 1,112 398 268 283 249
70% 194 247 247 242 260 242 461 920 289 268 283 249
80% 173 233 247 242 242 242 424 848 257 265 283 249
90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731
Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271
Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255
Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 290 306 358 897 1,648 1,633 1,929 1,103 429 390 390
20% 797 200 218 232 409 1,521 1,553 1,555 1,090 310 300 300
30% 774 200 200 232 290 440 1,553 1,296 940 300 284 250
40% 774 200 200 226 236 200 1,400 1,242 855 300 283 250
50% 774 200 200 226 236 200 1,400 1,242 363 271 283 250
60% 636 200 200 219 229 200 812 918 363 265 283 249
70% 636 200 200 219 229 200 767 705 297 265 283 249
80% 578 200 200 214 221 200 767 631 261 265 283 249
90% 577 200 200 213 215 200 505 546 255 265 283 249

Full Simulation Period
b 723 278 365 518 595 754 1,158 1,123 680 394 361 351

Wet (23%) 781 499 787 999 1,201 2,016 1,536 1,691 1,140 715 639 692
Above Normal (24%) 714 216 282 663 676 645 1,224 1,146 962 353 292 267
Below Normal (10%) 740 225 225 282 346 365 1,454 1,201 476 269 285 256

Dry (16%) 707 208 216 234 313 200 1,030 930 374 275 277 245
Critical (27%) 683 205 215 227 255 234 741 699 281 269 262 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 487 -209 -203 -150 -10 939 133 429 -1,783 69 90 90
20% 447 -215 -197 -183 -94 1,106 91 55 -619 4 0 0
30% 443 -186 -215 -176 -125 25 216 -138 -631 0 -12 -18

40% 488 -118 -126 -92 -179 -118 409 -61 10 0 0 -18

50% 488 -118 -118 -92 -83 -118 736 -61 -87 -13 0 -18

60% 441 -47 -75 -23 -90 -75 300 -194 -35 -3 0 0
70% 441 -47 -47 -23 -31 -42 306 -215 8 -3 0 0
80% 405 -33 -47 -28 -21 -42 343 -218 4 0 0 0
90% 413 -30 -30 13 -24 0 127 -214 0 0 0 0

Full Simulation Period
b 432 -110 -101 -66 -47 147 275 -58 -348 4 15 -12

Wet (23%) 421 -113 -99 -61 5 554 48 195 -1,176 37 59 -39

Above Normal (24%) 413 -116 -94 -63 -66 122 284 -79 -238 -1 4 -4

Below Normal (10%) 453 -148 -148 -101 -72 50 500 -65 -138 -2 0 -14

Dry (16%) 429 -115 -115 -84 -79 -62 449 -164 -25 -1 -6 -9

Critical (27%) 453 -83 -83 -49 -47 -23 277 -192 1 -14 3 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-35-4. Stanislaus River below Goodwin, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-633 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300
20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300
30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268
40% 286 318 326 318 415 318 991 1,303 845 300 283 268
50% 286 318 318 318 318 318 664 1,303 450 284 283 268
60% 194 247 275 242 318 275 512 1,112 398 268 283 249
70% 194 247 247 242 260 242 461 920 289 268 283 249
80% 173 233 247 242 242 242 424 848 257 265 283 249
90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731
Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271
Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255
Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 300 300 609 1,135 2,548 1,189 1,500 1,165 255 265 283 952
20% 300 300 305 300 1,157 344 1,500 1,165 255 265 283 249
30% 300 300 300 300 333 300 1,500 1,165 255 265 283 249
40% 252 300 300 300 300 300 1,034 963 255 265 283 249
50% 252 300 300 150 176 200 893 829 255 265 283 249
60% 252 300 300 150 173 200 893 829 255 265 283 249
70% 252 300 300 150 173 200 893 829 255 265 283 249
80% 200 200 220 150 173 200 528 466 255 265 283 249
90% 200 200 200 150 173 200 493 466 255 265 283 249

Full Simulation Period
b 302 349 475 557 814 622 1,060 911 490 421 391 397

Wet (23%) 368 589 1,001 1,066 2,016 1,599 1,538 1,300 1,279 952 768 885
Above Normal (24%) 323 287 394 705 732 552 1,155 955 255 265 283 260
Below Normal (10%) 269 275 275 483 552 272 1,128 909 255 265 283 249

Dry (16%) 285 285 293 251 371 200 815 730 255 265 283 249
Critical (27%) 246 264 274 191 208 218 680 643 245 254 268 240

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -50 -199 100 626 1,641 479 0 -335 -2,631 -94 -17 652
20% -50 -115 -110 -115 654 -71 38 -335 -1,454 -41 -17 -51

30% -31 -86 -115 -108 -82 -115 163 -269 -1,316 -35 -13 -19

40% -34 -18 -26 -18 -115 -18 43 -340 -590 -35 0 -19

50% -34 -18 -18 -168 -142 -118 229 -474 -195 -19 0 -19

60% 58 53 25 -92 -145 -75 381 -283 -143 -3 0 0
70% 58 53 53 -92 -87 -42 432 -91 -34 -3 0 0
80% 27 -33 -27 -92 -69 -42 104 -382 -1 0 0 0
90% 36 -30 -30 -50 -66 0 116 -294 0 0 0 0

Full Simulation Period
b 11 -38 9 -27 172 15 176 -270 -538 32 45 33

Wet (23%) 8 -23 116 6 820 137 50 -197 -1,037 274 189 154
Above Normal (24%) 22 -45 18 -21 -9 29 215 -269 -945 -89 -5 -11

Below Normal (10%) -19 -98 -98 100 134 -43 173 -356 -358 -7 -2 -21

Dry (16%) 7 -38 -38 -68 -21 -62 234 -364 -144 -11 0 -6

Critical (27%) 17 -24 -24 -84 -95 -38 216 -247 -35 -29 9 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-35-5. Stanislaus River below Goodwin, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300
20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300
30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268
40% 286 318 326 318 415 318 991 1,303 845 300 283 268
50% 286 318 318 318 318 318 664 1,303 450 284 283 268
60% 194 247 275 242 318 275 512 1,112 398 268 283 249
70% 194 247 247 242 260 242 461 920 289 268 283 249
80% 173 233 247 242 242 242 424 848 257 265 283 249
90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731
Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271
Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255
Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 797 200 306 358 885 1,636 1,717 1,958 1,103 423 300 300
20% 797 200 211 232 415 1,521 1,633 1,815 979 307 300 300
30% 774 200 200 232 274 343 1,553 1,595 940 300 283 250
40% 774 200 200 226 236 200 1,487 1,555 759 297 283 250
50% 636 200 200 226 236 200 1,400 1,341 363 265 283 249
60% 636 200 200 219 229 200 1,324 1,242 342 265 283 249
70% 636 200 200 219 222 200 1,134 1,068 270 265 283 249
80% 577 200 200 213 221 200 825 887 255 265 283 249
90% 577 200 200 213 214 200 767 798 255 265 283 249

Full Simulation Period
b 711 276 345 520 580 712 1,317 1,375 660 369 332 341

Wet (23%) 766 499 690 998 1,169 1,831 1,502 1,730 1,093 619 523 655
Above Normal (24%) 705 211 298 676 659 645 1,170 1,553 962 353 292 267
Below Normal (10%) 733 225 225 281 345 365 1,416 1,267 462 269 285 256

Dry (16%) 690 208 216 233 312 200 1,454 1,370 366 275 277 245
Critical (27%) 674 200 210 221 242 234 1,175 948 257 260 253 224

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 447 -299 -203 -150 -22 926 217 458 -1,783 63 0 0
20% 447 -215 -204 -183 -88 1,106 171 315 -730 1 0 0
30% 443 -186 -215 -176 -141 -72 216 161 -631 0 -13 -18

40% 488 -118 -126 -92 -179 -118 496 252 -86 -3 0 -18

50% 349 -118 -118 -92 -83 -118 736 38 -87 -19 0 -19

60% 441 -47 -75 -23 -90 -75 812 130 -56 -3 0 0
70% 441 -47 -47 -23 -38 -42 673 148 -19 -3 0 0
80% 404 -33 -47 -29 -21 -42 401 38 -1 0 0 0
90% 413 -30 -30 13 -25 0 389 38 0 0 0 0

Full Simulation Period
b 421 -112 -121 -65 -62 104 433 193 -368 -21 -15 -22

Wet (23%) 407 -113 -196 -61 -27 369 14 233 -1,223 -59 -56 -76

Above Normal (24%) 404 -121 -78 -50 -83 122 230 328 -238 -1 4 -4

Below Normal (10%) 445 -148 -148 -102 -73 50 462 2 -151 -2 0 -14

Dry (16%) 412 -115 -115 -86 -80 -62 873 276 -34 -1 -6 -9

Critical (27%) 445 -87 -87 -55 -60 -23 711 58 -23 -23 -6 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-35-6. Stanislaus River below Goodwin, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-635 July 2015



   1 

Appendix 5A: CalSim II and DSM2 Modeling
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C.36. Stanislaus River Flow at Mouth



Figure C-36-1. Stanislaus River at Mouth, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-36-2. Stanislaus River at Mouth, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-36-3. Stanislaus River at Mouth, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-36-4. Stanislaus River at Mouth, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-36-5. Stanislaus River at Mouth, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-36-6. Stanislaus River at Mouth, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,122 463 442 576 1,084 1,969 1,886 1,989 1,536 751 587 646
20% 1,029 384 368 427 643 1,708 1,769 1,647 1,334 606 488 507
30% 982 348 319 368 472 520 1,696 1,536 1,221 502 462 473
40% 958 337 304 347 406 433 1,610 1,362 1,053 442 445 443
50% 879 319 290 337 369 367 1,485 1,289 635 412 445 439
60% 826 292 281 326 331 336 936 873 510 383 416 428
70% 772 267 262 312 279 314 806 755 406 372 395 389
80% 755 260 241 295 253 241 686 646 358 341 371 360
90% 676 248 224 273 230 207 572 576 311 308 331 318

Full Simulation Period
b 903 398 448 630 719 903 1,279 1,207 883 546 505 533

Wet (23%) 952 624 881 1,115 1,412 2,258 1,779 1,828 1,456 976 831 946
Above Normal (24%) 907 347 357 776 786 801 1,410 1,244 1,257 534 467 480
Below Normal (10%) 932 354 358 430 517 539 1,556 1,378 669 449 440 429

Dry (16%) 916 322 300 349 405 345 1,064 1,002 530 375 397 399
Critical (27%) 837 310 277 317 319 286 754 695 335 321 346 342

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673
20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508
30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481
40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457
50% 405 421 378 412 484 446 821 1,331 694 412 443 439
60% 377 388 341 364 423 394 637 1,049 572 386 416 431
70% 346 355 329 339 331 361 529 972 402 378 395 396
80% 327 312 311 318 296 295 440 865 352 350 373 373
90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985
Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484
Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408
Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -461 190 214 112 33 -816 -82 -311 1,473 -90 -18 28
20% -447 165 154 130 51 -1,094 -161 -55 682 -51 -3 1
30% -475 145 146 150 89 42 -208 -3 551 0 -1 9
40% -488 122 123 125 106 89 -570 61 39 2 0 13
50% -474 102 88 74 115 80 -663 42 59 0 -2 0
60% -449 96 61 38 92 59 -299 176 62 2 0 3
70% -426 88 67 27 52 48 -277 218 -4 5 0 8
80% -427 52 70 23 43 54 -247 219 -5 9 2 12
90% -427 32 46 9 27 26 -165 211 1 9 0 -2

Full Simulation Period
b

-432 110 101 66 47 -147 -275 58 348 -4 -15 12

Wet (23%) -421 113 99 61 -5 -554 -48 -195 1,176 -37 -59 39
Above Normal (24%) -413 116 94 63 66 -122 -284 79 238 1 -4 4
Below Normal (10%) -453 148 148 101 72 -50 -500 65 138 2 0 14

Dry (16%) -429 115 115 84 79 62 -449 164 25 1 6 9
Critical (27%) -453 83 83 49 47 23 -277 192 -1 14 -3 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-36-1. Stanislaus River at Mouth, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,122 463 442 576 1,084 1,969 1,886 1,989 1,536 751 587 646
20% 1,029 384 368 427 643 1,708 1,769 1,647 1,334 606 488 507
30% 982 348 319 368 472 520 1,696 1,536 1,221 502 462 473
40% 958 337 304 347 406 433 1,610 1,362 1,053 442 445 443
50% 879 319 290 337 369 367 1,485 1,289 635 412 445 439
60% 826 292 281 326 331 336 936 873 510 383 416 428
70% 772 267 262 312 279 314 806 755 406 372 395 389
80% 755 260 241 295 253 241 686 646 358 341 371 360
90% 676 248 224 273 230 207 572 576 311 308 331 318

Full Simulation Period
b 903 398 448 630 719 903 1,279 1,207 883 546 505 533

Wet (23%) 952 624 881 1,115 1,412 2,258 1,779 1,828 1,456 976 831 946
Above Normal (24%) 907 347 357 776 786 801 1,410 1,244 1,257 534 467 480
Below Normal (10%) 932 354 358 430 517 539 1,556 1,378 669 449 440 429

Dry (16%) 916 322 300 349 405 345 1,064 1,002 530 375 397 399
Critical (27%) 837 310 277 317 319 286 754 695 335 321 346 342

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 679 485 722 1,267 2,628 1,444 1,865 1,414 950 885 571 1,146
20% 557 456 438 518 1,301 734 1,634 1,306 679 535 480 489
30% 482 441 411 410 502 486 1,552 1,233 558 476 457 450
40% 448 424 400 374 416 419 1,240 1,043 428 424 445 439
50% 435 402 381 311 366 367 1,064 920 413 382 440 435
60% 392 372 362 275 308 334 996 882 374 374 410 415
70% 377 359 325 251 238 312 893 829 352 350 390 384
80% 360 333 300 232 201 238 575 550 304 327 367 360
90% 293 260 239 198 180 203 493 489 273 290 347 320

Full Simulation Period
b 482 469 558 669 938 770 1,180 995 693 573 535 578

Wet (23%) 539 714 1,096 1,183 2,227 1,841 1,781 1,437 1,596 1,213 961 1,139
Above Normal (24%) 516 418 468 818 843 708 1,341 1,054 550 446 457 473
Below Normal (10%) 461 404 408 632 723 446 1,230 1,086 449 445 438 422

Dry (16%) 495 399 377 365 463 345 849 803 411 365 404 402
Critical (27%) 401 369 336 282 272 271 692 639 299 305 351 351

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -443 22 279 690 1,545 -525 -22 -575 -586 133 -16 500
20% -472 72 71 92 658 -974 -135 -341 -654 -71 -8 -18

30% -501 93 92 42 30 -34 -144 -303 -663 -25 -5 -23

40% -511 87 95 26 11 -14 -370 -319 -626 -18 0 -4

50% -444 83 91 -26 -3 0 -420 -368 -222 -29 -4 -5

60% -434 80 81 -50 -23 -2 59 9 -136 -9 -5 -12

70% -395 93 63 -61 -41 -2 87 74 -54 -22 -5 -5

80% -395 73 59 -63 -52 -3 -112 -96 -54 -13 -3 0

90% -383 12 16 -75 -50 -4 -78 -88 -39 -18 16 2

Full Simulation Period
b

-421 71 110 39 219 -132 -99 -212 -190 27 30 45

Wet (23%) -413 90 215 67 815 -417 2 -392 139 237 130 193
Above Normal (24%) -391 71 112 42 57 -93 -69 -191 -707 -88 -9 -7

Below Normal (10%) -471 50 50 201 206 -93 -327 -292 -220 -4 -2 -7

Dry (16%) -422 77 77 16 58 0 -215 -199 -119 -10 6 3
Critical (27%) -436 59 59 -36 -47 -15 -61 -56 -35 -15 6 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-36-2. Stanislaus River at Mouth, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,122 463 442 576 1,084 1,969 1,886 1,989 1,536 751 587 646
20% 1,029 384 368 427 643 1,708 1,769 1,647 1,334 606 488 507
30% 982 348 319 368 472 520 1,696 1,536 1,221 502 462 473
40% 958 337 304 347 406 433 1,610 1,362 1,053 442 445 443
50% 879 319 290 337 369 367 1,485 1,289 635 412 445 439
60% 826 292 281 326 331 336 936 873 510 383 416 428
70% 772 267 262 312 279 314 806 755 406 372 395 389
80% 755 260 241 295 253 241 686 646 358 341 371 360
90% 676 248 224 273 230 207 572 576 311 308 331 318

Full Simulation Period
b 903 398 448 630 719 903 1,279 1,207 883 546 505 533

Wet (23%) 952 624 881 1,115 1,412 2,258 1,779 1,828 1,456 976 831 946
Above Normal (24%) 907 347 357 776 786 801 1,410 1,244 1,257 534 467 480
Below Normal (10%) 932 354 358 430 517 539 1,556 1,378 669 449 440 429

Dry (16%) 916 322 300 349 405 345 1,064 1,002 530 375 397 399
Critical (27%) 837 310 277 317 319 286 754 695 335 321 346 342

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,121 456 442 570 1,081 1,952 1,950 2,148 1,536 719 571 659
20% 1,029 382 378 416 586 1,708 1,815 1,974 1,319 564 488 501
30% 979 348 319 363 483 495 1,707 1,806 1,139 502 461 473
40% 903 336 304 347 401 415 1,630 1,672 1,034 442 445 443
50% 854 318 290 337 368 365 1,529 1,434 635 407 443 439
60% 818 292 281 326 319 333 1,311 1,290 485 382 413 428
70% 764 267 262 312 272 312 1,168 1,183 383 371 389 389
80% 748 260 241 295 245 241 1,044 962 343 339 367 356
90% 681 248 224 270 230 207 865 752 300 307 305 316

Full Simulation Period
b 891 396 428 631 704 860 1,437 1,458 863 521 476 522

Wet (23%) 937 624 784 1,115 1,380 2,073 1,744 1,866 1,409 880 716 909
Above Normal (24%) 898 342 372 790 770 801 1,356 1,651 1,257 534 467 480
Below Normal (10%) 925 354 358 430 516 539 1,518 1,444 656 449 440 429

Dry (16%) 900 322 300 347 403 345 1,488 1,442 522 375 397 399
Critical (27%) 829 306 272 311 306 286 1,187 944 310 311 337 335

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2 -7 0 -6 -3 -17 64 158 0 -32 -16 13
20% 0 -2 10 -11 -57 0 46 327 -15 -42 0 -6

30% -4 0 0 -6 10 -25 10 270 -82 0 -1 0
40% -56 -1 0 -1 -4 -18 21 310 -19 0 0 0
50% -25 -1 0 0 -1 -2 44 145 0 -4 -2 0
60% -8 0 0 0 -12 -3 375 417 -25 -1 -3 0
70% -7 0 0 0 -8 -2 362 428 -23 -2 -6 0
80% -6 0 0 0 -8 0 357 316 -15 -2 -3 -4

90% 5 0 0 -3 0 0 293 176 -12 -1 -25 -2

Full Simulation Period
b

-11 -2 -20 1 -15 -43 159 251 -20 -25 -29 -11

Wet (23%) -15 0 -97 0 -33 -185 -34 38 -47 -96 -115 -38

Above Normal (24%) -9 -5 16 13 -17 0 -55 407 0 0 0 0

Below Normal (10%) -7 0 0 -1 -1 0 -38 66 -13 0 0 0

Dry (16%) -17 0 0 -1 -2 0 424 440 -8 0 0 0

Critical (27%) -8 -5 -5 -6 -13 0 434 250 -24 -10 -9 -7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-36-3. Stanislaus River at Mouth, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673
20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508
30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481
40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457
50% 405 421 378 412 484 446 821 1,331 694 412 443 439
60% 377 388 341 364 423 394 637 1,049 572 386 416 431
70% 346 355 329 339 331 361 529 972 402 378 395 396
80% 327 312 311 318 296 295 440 865 352 350 373 373
90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985
Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484
Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408
Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,122 463 442 576 1,084 1,969 1,886 1,989 1,536 751 587 646
20% 1,029 384 368 427 643 1,708 1,769 1,647 1,334 606 488 507
30% 982 348 319 368 472 520 1,696 1,536 1,221 502 462 473
40% 958 337 304 347 406 433 1,610 1,362 1,053 442 445 443
50% 879 319 290 337 369 367 1,485 1,289 635 412 445 439
60% 826 292 281 326 331 336 936 873 510 383 416 428
70% 772 267 262 312 279 314 806 755 406 372 395 389
80% 755 260 241 295 253 241 686 646 358 341 371 360
90% 676 248 224 273 230 207 572 576 311 308 331 318

Full Simulation Period
b 903 398 448 630 719 903 1,279 1,207 883 546 505 533

Wet (23%) 952 624 881 1,115 1,412 2,258 1,779 1,828 1,456 976 831 946
Above Normal (24%) 907 347 357 776 786 801 1,410 1,244 1,257 534 467 480
Below Normal (10%) 932 354 358 430 517 539 1,556 1,378 669 449 440 429

Dry (16%) 916 322 300 349 405 345 1,064 1,002 530 375 397 399
Critical (27%) 837 310 277 317 319 286 754 695 335 321 346 342

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 461 -190 -214 -112 -33 816 82 311 -1,473 90 18 -28

20% 447 -165 -154 -130 -51 1,094 161 55 -682 51 3 -1

30% 475 -145 -146 -150 -89 -42 208 3 -551 0 1 -9

40% 488 -122 -123 -125 -106 -89 570 -61 -39 -2 0 -13

50% 474 -102 -88 -74 -115 -80 663 -42 -59 0 2 0
60% 449 -96 -61 -38 -92 -59 299 -176 -62 -2 0 -3

70% 426 -88 -67 -27 -52 -48 277 -218 4 -5 0 -8

80% 427 -52 -70 -23 -43 -54 247 -219 5 -9 -2 -12

90% 427 -32 -46 -9 -27 -26 165 -211 -1 -9 0 2

Full Simulation Period
b 432 -110 -101 -66 -47 147 275 -58 -348 4 15 -12

Wet (23%) 421 -113 -99 -61 5 554 48 195 -1,176 37 59 -39

Above Normal (24%) 413 -116 -94 -63 -66 122 284 -79 -238 -1 4 -4

Below Normal (10%) 453 -148 -148 -101 -72 50 500 -65 -138 -2 0 -14

Dry (16%) 429 -115 -115 -84 -79 -62 449 -164 -25 -1 -6 -9

Critical (27%) 453 -83 -83 -49 -47 -23 277 -192 1 -14 3 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-36-4. Stanislaus River at Mouth, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673
20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508
30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481
40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457
50% 405 421 378 412 484 446 821 1,331 694 412 443 439
60% 377 388 341 364 423 394 637 1,049 572 386 416 431
70% 346 355 329 339 331 361 529 972 402 378 395 396
80% 327 312 311 318 296 295 440 865 352 350 373 373
90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985
Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484
Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408
Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 679 485 722 1,267 2,628 1,444 1,865 1,414 950 885 571 1,146
20% 557 456 438 518 1,301 734 1,634 1,306 679 535 480 489
30% 482 441 411 410 502 486 1,552 1,233 558 476 457 450
40% 448 424 400 374 416 419 1,240 1,043 428 424 445 439
50% 435 402 381 311 366 367 1,064 920 413 382 440 435
60% 392 372 362 275 308 334 996 882 374 374 410 415
70% 377 359 325 251 238 312 893 829 352 350 390 384
80% 360 333 300 232 201 238 575 550 304 327 367 360
90% 293 260 239 198 180 203 493 489 273 290 347 320

Full Simulation Period
b 482 469 558 669 938 770 1,180 995 693 573 535 578

Wet (23%) 539 714 1,096 1,183 2,227 1,841 1,781 1,437 1,596 1,213 961 1,139
Above Normal (24%) 516 418 468 818 843 708 1,341 1,054 550 446 457 473
Below Normal (10%) 461 404 408 632 723 446 1,230 1,086 449 445 438 422

Dry (16%) 495 399 377 365 463 345 849 803 411 365 404 402
Critical (27%) 401 369 336 282 272 271 692 639 299 305 351 351

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 17 -168 65 578 1,512 291 60 -265 -2,059 223 2 473
20% -26 -93 -84 -39 607 121 26 -286 -1,336 -20 -5 -19

30% -26 -51 -53 -108 -59 -76 63 -300 -1,214 -25 -4 -32

40% -23 -36 -28 -99 -96 -103 200 -380 -664 -20 0 -17

50% 30 -19 2 -100 -119 -80 243 -410 -281 -29 -2 -5

60% 15 -16 20 -89 -115 -61 359 -167 -199 -12 -5 -15

70% 31 4 -4 -88 -93 -49 364 -143 -50 -28 -5 -13

80% 33 21 -11 -86 -95 -56 135 -315 -49 -23 -5 -12

90% 44 -20 -30 -84 -77 -30 87 -299 -39 -27 16 4

Full Simulation Period
b 11 -38 9 -27 172 15 176 -270 -538 32 45 33

Wet (23%) 8 -23 116 6 820 137 50 -197 -1,037 274 189 154
Above Normal (24%) 22 -45 18 -21 -9 29 215 -269 -945 -89 -5 -11

Below Normal (10%) -19 -98 -98 100 134 -43 173 -356 -358 -7 -2 -21

Dry (16%) 7 -38 -38 -68 -21 -62 234 -364 -144 -11 0 -6

Critical (27%) 17 -24 -24 -84 -95 -38 216 -247 -35 -29 9 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-36-5. Stanislaus River at Mouth, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673
20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508
30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481
40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457
50% 405 421 378 412 484 446 821 1,331 694 412 443 439
60% 377 388 341 364 423 394 637 1,049 572 386 416 431
70% 346 355 329 339 331 361 529 972 402 378 395 396
80% 327 312 311 318 296 295 440 865 352 350 373 373
90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985
Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484
Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408
Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,121 456 442 570 1,081 1,952 1,950 2,148 1,536 719 571 659
20% 1,029 382 378 416 586 1,708 1,815 1,974 1,319 564 488 501
30% 979 348 319 363 483 495 1,707 1,806 1,139 502 461 473
40% 903 336 304 347 401 415 1,630 1,672 1,034 442 445 443
50% 854 318 290 337 368 365 1,529 1,434 635 407 443 439
60% 818 292 281 326 319 333 1,311 1,290 485 382 413 428
70% 764 267 262 312 272 312 1,168 1,183 383 371 389 389
80% 748 260 241 295 245 241 1,044 962 343 339 367 356
90% 681 248 224 270 230 207 865 752 300 307 305 316

Full Simulation Period
b 891 396 428 631 704 860 1,437 1,458 863 521 476 522

Wet (23%) 937 624 784 1,115 1,380 2,073 1,744 1,866 1,409 880 716 909
Above Normal (24%) 898 342 372 790 770 801 1,356 1,651 1,257 534 467 480
Below Normal (10%) 925 354 358 430 516 539 1,518 1,444 656 449 440 429

Dry (16%) 900 322 300 347 403 345 1,488 1,442 522 375 397 399
Critical (27%) 829 306 272 311 306 286 1,187 944 310 311 337 335

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 459 -197 -214 -118 -36 799 146 469 -1,473 58 2 -15

20% 447 -166 -144 -141 -109 1,094 207 381 -697 9 3 -7

30% 471 -145 -146 -155 -79 -67 218 273 -633 0 0 -9

40% 432 -123 -123 -126 -110 -107 590 248 -58 -2 0 -13

50% 449 -103 -88 -74 -116 -82 708 103 -59 -4 0 0
60% 441 -96 -61 -38 -104 -61 674 241 -87 -4 -3 -3

70% 418 -88 -67 -27 -60 -49 639 211 -19 -7 -6 -8

80% 421 -52 -70 -23 -50 -54 604 97 -9 -11 -5 -16

90% 432 -32 -46 -13 -27 -26 459 -35 -13 -11 -25 0

Full Simulation Period
b 421 -112 -121 -65 -62 104 433 193 -368 -21 -15 -22

Wet (23%) 407 -113 -196 -61 -27 369 14 233 -1,223 -59 -56 -76

Above Normal (24%) 404 -121 -78 -50 -83 122 230 328 -238 -1 4 -4

Below Normal (10%) 445 -148 -148 -102 -73 50 462 2 -151 -2 0 -14

Dry (16%) 412 -115 -115 -86 -80 -62 873 276 -34 -1 -6 -9

Critical (27%) 445 -87 -87 -55 -60 -23 711 58 -23 -23 -6 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-36-6. Stanislaus River at Mouth, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.37. San Joaquin River Flow downstream of Merced River 
Confluence 



Figure C-37-1. San Joaquin River d/s of Merced Confluence, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-37-2. San Joaquin River d/s of Merced Confluence, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-37-3. San Joaquin River d/s of Merced Confluence, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-37-4. San Joaquin River d/s of Merced Confluence, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-37-5. San Joaquin River d/s of Merced Confluence, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-37-6. San Joaquin River d/s of Merced Confluence, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,518 6,030 7,514 7,799 3,969 1,656 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,720 2,395 825 906 994
30% 691 1,173 1,020 1,846 3,057 2,816 3,739 1,695 669 268 305 891
40% 660 1,114 970 1,219 2,220 2,088 3,329 786 494 215 206 604
50% 587 1,087 935 1,002 1,583 1,813 2,337 577 424 160 151 554
60% 559 1,064 902 926 1,421 1,608 1,761 458 371 147 133 535
70% 504 1,033 890 852 1,222 1,478 1,262 398 296 106 118 521
80% 486 1,004 870 819 1,116 1,378 857 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 10 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,531 3,227 3,322 2,290 1,686 652 379 700

Wet (23%) 780 1,541 3,334 6,096 8,323 7,527 7,783 7,422 5,839 2,267 935 1,095
Above Normal (24%) 688 1,177 1,261 2,146 3,796 2,934 3,719 1,544 798 328 453 780
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,281 562 473 177 157 532

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 416 307 120 129 522
Critical (27%) 609 1,028 901 819 1,092 1,293 615 270 163 39 60 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,509 6,029 7,513 7,799 3,969 1,657 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,720 2,395 826 906 994
30% 691 1,174 1,020 1,845 3,057 2,816 3,740 1,695 670 270 306 891
40% 660 1,114 970 1,219 2,212 2,088 3,330 787 496 217 208 605
50% 588 1,087 935 1,002 1,583 1,813 2,337 578 425 162 152 555
60% 559 1,064 902 926 1,421 1,608 1,762 459 372 148 135 536
70% 504 1,034 890 852 1,222 1,478 1,262 399 297 107 119 521
80% 486 1,004 870 819 1,116 1,378 858 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 11 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,528 3,227 3,322 2,290 1,687 653 380 700

Wet (23%) 780 1,541 3,334 6,094 8,315 7,525 7,782 7,421 5,839 2,267 936 1,096
Above Normal (24%) 688 1,177 1,261 2,146 3,795 2,934 3,720 1,544 799 329 454 781
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,282 564 475 179 158 533

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 417 308 121 130 523
Critical (27%) 609 1,029 901 819 1,092 1,293 615 270 164 40 61 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 -9 -1 -1 0 0 1 0 0
20% 0 0 0 0 0 0 0 1 0 1 0 0
30% 0 0 0 0 0 0 1 0 1 2 0 0
40% 0 0 0 0 -8 0 1 1 2 1 2 0
50% 0 0 0 0 0 0 0 1 1 2 1 1
60% 0 0 0 0 0 0 1 1 2 1 1 1
70% 0 0 0 0 0 0 0 1 1 1 2 0
80% 0 0 0 0 0 0 1 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 1 0

Full Simulation Period
b 0 0 0 0 -2 0 0 0 1 1 1 0

Wet (23%) 0 0 0 -1 -8 -2 0 -1 0 0 0 0
Above Normal (24%) 0 0 0 0 -2 0 0 0 1 1 1 0
Below Normal (10%) 0 0 0 0 0 0 1 1 2 2 2 1

Dry (16%) 0 0 0 0 0 0 1 1 1 2 1 1
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-37-1. San Joaquin River d/s of Merced Confluence, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,518 6,030 7,514 7,799 3,969 1,656 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,720 2,395 825 906 994
30% 691 1,173 1,020 1,846 3,057 2,816 3,739 1,695 669 268 305 891
40% 660 1,114 970 1,219 2,220 2,088 3,329 786 494 215 206 604
50% 587 1,087 935 1,002 1,583 1,813 2,337 577 424 160 151 554
60% 559 1,064 902 926 1,421 1,608 1,761 458 371 147 133 535
70% 504 1,033 890 852 1,222 1,478 1,262 398 296 106 118 521
80% 486 1,004 870 819 1,116 1,378 857 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 10 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,531 3,227 3,322 2,290 1,686 652 379 700

Wet (23%) 780 1,541 3,334 6,096 8,323 7,527 7,783 7,422 5,839 2,267 935 1,095
Above Normal (24%) 688 1,177 1,261 2,146 3,796 2,934 3,719 1,544 798 328 453 780
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,281 562 473 177 157 532

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 416 307 120 129 522
Critical (27%) 609 1,028 901 819 1,092 1,293 615 270 163 39 60 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,501 6,029 7,512 7,799 3,969 1,657 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,721 2,395 827 907 994
30% 691 1,174 1,020 1,846 3,057 2,816 3,740 1,695 670 270 306 892
40% 660 1,114 970 1,219 2,213 2,088 3,330 787 495 216 208 605
50% 587 1,087 935 1,002 1,583 1,813 2,337 577 425 162 152 555
60% 559 1,064 902 926 1,421 1,608 1,762 459 372 147 135 536
70% 504 1,034 890 852 1,222 1,478 1,262 399 297 107 119 521
80% 486 1,004 870 819 1,116 1,378 858 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 10 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,529 3,227 3,322 2,290 1,687 653 380 700

Wet (23%) 780 1,541 3,334 6,095 8,317 7,525 7,782 7,421 5,839 2,267 936 1,096
Above Normal (24%) 688 1,177 1,261 2,146 3,795 2,934 3,720 1,544 799 329 453 781
Below Normal (10%) 581 1,161 1,897 1,433 1,865 1,766 2,282 564 474 179 158 533

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 417 308 121 129 523
Critical (27%) 609 1,028 901 819 1,092 1,293 615 270 163 40 60 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 -17 0 -2 0 0 1 0 0
20% 0 0 0 0 0 0 0 1 0 2 1 0
30% 0 0 0 0 0 0 1 0 1 2 1 1
40% 0 0 0 0 -7 0 1 1 1 1 2 0
50% 0 0 0 0 0 0 1 0 1 2 2 0
60% 0 0 0 0 0 0 1 1 1 0 1 1
70% 0 0 0 0 0 0 0 1 1 1 1 0
80% 0 0 0 0 0 0 1 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 -2 0 0 0 1 1 1 0

Wet (23%) 0 0 0 -1 -7 -2 -1 -1 0 0 0 0
Above Normal (24%) 0 0 0 0 -1 0 0 0 1 1 1 0
Below Normal (10%) 0 0 0 0 0 0 1 1 1 2 1 1

Dry (16%) 0 0 0 0 0 0 0 1 1 1 1 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-37-2. San Joaquin River d/s of Merced Confluence, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,518 6,030 7,514 7,799 3,969 1,656 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,720 2,395 825 906 994
30% 691 1,173 1,020 1,846 3,057 2,816 3,739 1,695 669 268 305 891
40% 660 1,114 970 1,219 2,220 2,088 3,329 786 494 215 206 604
50% 587 1,087 935 1,002 1,583 1,813 2,337 577 424 160 151 554
60% 559 1,064 902 926 1,421 1,608 1,761 458 371 147 133 535
70% 504 1,033 890 852 1,222 1,478 1,262 398 296 106 118 521
80% 486 1,004 870 819 1,116 1,378 857 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 10 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,531 3,227 3,322 2,290 1,686 652 379 700

Wet (23%) 780 1,541 3,334 6,096 8,323 7,527 7,783 7,422 5,839 2,267 935 1,095
Above Normal (24%) 688 1,177 1,261 2,146 3,796 2,934 3,719 1,544 798 328 453 780
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,281 562 473 177 157 532

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 416 307 120 129 522
Critical (27%) 609 1,028 901 819 1,092 1,293 615 270 163 39 60 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,519 6,030 7,517 7,800 3,969 1,657 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,719 2,395 825 906 994
30% 691 1,173 1,020 1,845 3,057 2,816 3,739 1,695 669 268 305 891
40% 660 1,114 970 1,219 2,220 2,088 3,329 786 494 215 207 604
50% 587 1,087 935 1,002 1,583 1,813 2,337 577 424 160 151 554
60% 559 1,064 902 926 1,421 1,608 1,761 458 371 147 133 535
70% 504 1,033 890 852 1,222 1,478 1,261 397 296 106 118 521
80% 486 1,004 870 819 1,116 1,378 857 320 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 10 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,531 3,227 3,322 2,290 1,686 652 379 700

Wet (23%) 780 1,541 3,334 6,096 8,324 7,527 7,783 7,423 5,839 2,268 935 1,095
Above Normal (24%) 688 1,177 1,261 2,146 3,796 2,934 3,719 1,544 798 328 453 780
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,281 562 473 177 157 532

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 416 307 120 128 522
Critical (27%) 609 1,028 901 819 1,092 1,293 615 269 163 39 60 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 1 0 3 1 0 0 0 0

20% 0 0 0 0 0 0 0 0 0 0 0 0

30% 0 0 0 0 0 0 0 0 0 0 0 0

40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0

60% 0 0 0 0 0 0 0 0 0 0 0 0

70% 0 0 0 0 0 0 0 0 0 0 0 0

80% 0 0 0 0 0 0 0 0 0 0 0 0

90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0

Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0

Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0

Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-37-3. San Joaquin River d/s of Merced Confluence, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,509 6,029 7,513 7,799 3,969 1,657 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,720 2,395 826 906 994
30% 691 1,174 1,020 1,845 3,057 2,816 3,740 1,695 670 270 306 891
40% 660 1,114 970 1,219 2,212 2,088 3,330 787 496 217 208 605
50% 588 1,087 935 1,002 1,583 1,813 2,337 578 425 162 152 555
60% 559 1,064 902 926 1,421 1,608 1,762 459 372 148 135 536
70% 504 1,034 890 852 1,222 1,478 1,262 399 297 107 119 521
80% 486 1,004 870 819 1,116 1,378 858 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 11 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,528 3,227 3,322 2,290 1,687 653 380 700

Wet (23%) 780 1,541 3,334 6,094 8,315 7,525 7,782 7,421 5,839 2,267 936 1,096
Above Normal (24%) 688 1,177 1,261 2,146 3,795 2,934 3,720 1,544 799 329 454 781
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,282 564 475 179 158 533

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 417 308 121 130 523
Critical (27%) 609 1,029 901 819 1,092 1,293 615 270 164 40 61 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,518 6,030 7,514 7,799 3,969 1,656 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,720 2,395 825 906 994
30% 691 1,173 1,020 1,846 3,057 2,816 3,739 1,695 669 268 305 891
40% 660 1,114 970 1,219 2,220 2,088 3,329 786 494 215 206 604
50% 587 1,087 935 1,002 1,583 1,813 2,337 577 424 160 151 554
60% 559 1,064 902 926 1,421 1,608 1,761 458 371 147 133 535
70% 504 1,033 890 852 1,222 1,478 1,262 398 296 106 118 521
80% 486 1,004 870 819 1,116 1,378 857 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 10 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,531 3,227 3,322 2,290 1,686 652 379 700

Wet (23%) 780 1,541 3,334 6,096 8,323 7,527 7,783 7,422 5,839 2,267 935 1,095
Above Normal (24%) 688 1,177 1,261 2,146 3,796 2,934 3,719 1,544 798 328 453 780
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,281 562 473 177 157 532

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 416 307 120 129 522
Critical (27%) 609 1,028 901 819 1,092 1,293 615 270 163 39 60 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 9 1 1 0 0 -1 0 0

20% 0 0 0 0 0 0 0 -1 0 -1 0 0

30% 0 0 0 0 0 0 -1 0 -1 -2 0 0

40% 0 0 0 0 8 0 -1 -1 -2 -1 -2 0

50% 0 0 0 0 0 0 0 -1 -1 -2 -1 -1

60% 0 0 0 0 0 0 -1 -1 -2 -1 -1 -1

70% 0 0 0 0 0 0 0 -1 -1 -1 -2 0

80% 0 0 0 0 0 0 -1 0 0 0 0 0

90% 0 0 0 0 0 0 0 0 0 0 -1 0

Full Simulation Period
b

0 0 0 0 2 0 0 0 -1 -1 -1 0

Wet (23%) 0 0 0 1 8 2 0 1 0 0 0 0

Above Normal (24%) 0 0 0 0 2 0 0 0 -1 -1 -1 0

Below Normal (10%) 0 0 0 0 0 0 -1 -1 -2 -2 -2 -1

Dry (16%) 0 0 0 0 0 0 -1 -1 -1 -2 -1 -1

Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-37-4. San Joaquin River d/s of Merced Confluence, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,509 6,029 7,513 7,799 3,969 1,657 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,720 2,395 826 906 994
30% 691 1,174 1,020 1,845 3,057 2,816 3,740 1,695 670 270 306 891
40% 660 1,114 970 1,219 2,212 2,088 3,330 787 496 217 208 605
50% 588 1,087 935 1,002 1,583 1,813 2,337 578 425 162 152 555
60% 559 1,064 902 926 1,421 1,608 1,762 459 372 148 135 536
70% 504 1,034 890 852 1,222 1,478 1,262 399 297 107 119 521
80% 486 1,004 870 819 1,116 1,378 858 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 11 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,528 3,227 3,322 2,290 1,687 653 380 700

Wet (23%) 780 1,541 3,334 6,094 8,315 7,525 7,782 7,421 5,839 2,267 936 1,096
Above Normal (24%) 688 1,177 1,261 2,146 3,795 2,934 3,720 1,544 799 329 454 781
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,282 564 475 179 158 533

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 417 308 121 130 523
Critical (27%) 609 1,029 901 819 1,092 1,293 615 270 164 40 61 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,501 6,029 7,512 7,799 3,969 1,657 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,721 2,395 827 907 994
30% 691 1,174 1,020 1,846 3,057 2,816 3,740 1,695 670 270 306 892
40% 660 1,114 970 1,219 2,213 2,088 3,330 787 495 216 208 605
50% 587 1,087 935 1,002 1,583 1,813 2,337 577 425 162 152 555
60% 559 1,064 902 926 1,421 1,608 1,762 459 372 147 135 536
70% 504 1,034 890 852 1,222 1,478 1,262 399 297 107 119 521
80% 486 1,004 870 819 1,116 1,378 858 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 10 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,529 3,227 3,322 2,290 1,687 653 380 700

Wet (23%) 780 1,541 3,334 6,095 8,317 7,525 7,782 7,421 5,839 2,267 936 1,096
Above Normal (24%) 688 1,177 1,261 2,146 3,795 2,934 3,720 1,544 799 329 453 781
Below Normal (10%) 581 1,161 1,897 1,433 1,865 1,766 2,282 564 474 179 158 533

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 417 308 121 129 523
Critical (27%) 609 1,028 901 819 1,092 1,293 615 270 163 40 60 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 -8 0 -1 0 0 0 0 0

20% 0 0 0 0 0 0 0 0 0 1 1 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 1 0 0 0 -1 -1 0 0

50% 0 0 0 0 0 0 0 -1 0 0 0 0

60% 0 0 0 0 0 0 0 0 -1 -1 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0

80% 0 0 0 0 0 0 0 0 0 -1 0 0

90% 0 0 0 0 0 0 0 0 0 0 -1 0

Full Simulation Period
b

0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 1 0 -1 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0

Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0

Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-37-5. San Joaquin River d/s of Merced Confluence, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,509 6,029 7,513 7,799 3,969 1,657 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,720 2,395 826 906 994
30% 691 1,174 1,020 1,845 3,057 2,816 3,740 1,695 670 270 306 891
40% 660 1,114 970 1,219 2,212 2,088 3,330 787 496 217 208 605
50% 588 1,087 935 1,002 1,583 1,813 2,337 578 425 162 152 555
60% 559 1,064 902 926 1,421 1,608 1,762 459 372 148 135 536
70% 504 1,034 890 852 1,222 1,478 1,262 399 297 107 119 521
80% 486 1,004 870 819 1,116 1,378 858 321 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 11 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,528 3,227 3,322 2,290 1,687 653 380 700

Wet (23%) 780 1,541 3,334 6,094 8,315 7,525 7,782 7,421 5,839 2,267 936 1,096
Above Normal (24%) 688 1,177 1,261 2,146 3,795 2,934 3,720 1,544 799 329 454 781
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,282 564 475 179 158 533

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 417 308 121 130 523
Critical (27%) 609 1,029 901 819 1,092 1,293 615 270 164 40 61 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 961 1,382 3,009 4,348 9,519 6,030 7,517 7,800 3,969 1,657 1,016 1,095
20% 792 1,288 1,482 2,766 4,303 3,738 4,295 2,719 2,395 825 906 994
30% 691 1,173 1,020 1,845 3,057 2,816 3,739 1,695 669 268 305 891
40% 660 1,114 970 1,219 2,220 2,088 3,329 786 494 215 207 604
50% 587 1,087 935 1,002 1,583 1,813 2,337 577 424 160 151 554
60% 559 1,064 902 926 1,421 1,608 1,761 458 371 147 133 535
70% 504 1,033 890 852 1,222 1,478 1,261 397 296 106 118 521
80% 486 1,004 870 819 1,116 1,378 857 320 219 34 74 495
90% 438 895 810 748 1,018 1,273 326 229 130 0 10 444

Full Simulation Period
b 675 1,230 1,664 2,454 3,531 3,227 3,322 2,290 1,686 652 379 700

Wet (23%) 780 1,541 3,334 6,096 8,324 7,527 7,783 7,423 5,839 2,268 935 1,095
Above Normal (24%) 688 1,177 1,261 2,146 3,796 2,934 3,719 1,544 798 328 453 780
Below Normal (10%) 581 1,161 1,896 1,433 1,865 1,766 2,281 562 473 177 157 532

Dry (16%) 672 1,243 991 1,000 1,270 1,565 1,414 416 307 120 128 522
Critical (27%) 609 1,028 901 819 1,092 1,293 615 269 163 39 60 451

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 10 1 4 1 0 -1 0 0

20% 0 0 0 0 0 0 0 -1 0 -1 0 0

30% 0 0 0 0 0 0 -1 0 -1 -2 0 -1

40% 0 0 0 0 7 0 -1 -1 -2 -1 -2 0

50% 0 0 0 0 0 0 0 -1 -1 -2 -1 -1

60% 0 0 0 0 0 0 -1 -1 -2 -1 -1 -1

70% 0 0 0 0 0 0 0 -1 -1 -1 -2 0

80% 0 0 0 0 0 0 -1 -1 0 0 0 0

90% 0 0 0 0 0 0 0 -1 0 0 -1 0

Full Simulation Period
b

0 0 0 0 2 0 0 0 -1 -1 -1 0

Wet (23%) 0 0 0 1 8 2 0 2 1 0 0 0

Above Normal (24%) 0 0 0 0 2 0 0 0 -1 -1 -1 0

Below Normal (10%) 0 0 0 0 0 0 -1 -1 -2 -2 -2 -1

Dry (16%) 0 0 0 0 0 0 -1 -1 -1 -2 -1 -1

Critical (27%) 0 0 0 0 0 0 0 -1 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-37-6. San Joaquin River d/s of Merced Confluence, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.38. San Joaquin River Restoration Flow 



Figure C-38-1. San Joaquin River Restoration Flows, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-38-2. San Joaquin River Restoration Flows, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-38-3. San Joaquin River Restoration Flows, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-38-4. San Joaquin River Restoration Flows, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-38-5. San Joaquin River Restoration Flows, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-38-6. San Joaquin River Restoration Flows, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-38-1. San Joaquin River Restoration Flows, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-38-2. San Joaquin River Restoration Flows, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-38-3. San Joaquin River Restoration Flows, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-38-4. San Joaquin River Restoration Flows, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-38-5. San Joaquin River Restoration Flows, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-676 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 467 350 350 350 1,016 3,249 2,000 2,000 350 350 350
20% 350 467 350 350 350 1,016 3,249 771 771 350 350 350
30% 350 467 350 350 350 1,016 3,249 435 435 350 350 350
40% 350 467 350 350 350 1,016 2,970 350 350 350 350 350
50% 350 467 350 350 350 1,016 2,008 350 350 350 350 350
60% 350 467 350 350 350 1,016 1,543 350 350 350 350 350
70% 350 467 350 350 350 1,016 1,281 350 350 350 350 350
80% 350 467 350 350 350 1,016 817 350 350 350 350 350
90% 350 467 350 350 350 1,016 388 350 350 350 350 350

Full Simulation Period
b 338 445 336 335 335 1,005 2,055 692 692 343 343 344

Wet (23%) 340 449 338 337 337 1,016 3,249 1,711 1,711 350 350 350
Above Normal (24%) 341 447 339 338 338 1,016 2,967 500 500 350 350 350
Below Normal (10%) 303 394 293 290 290 1,016 2,071 350 350 350 350 350

Dry (16%) 350 467 350 350 350 1,016 1,300 350 350 350 350 350
Critical (27%) 341 444 340 339 339 976 636 312 312 323 323 327

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (23%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (10%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (27%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-38-6. San Joaquin River Restoration Flows, Monthly Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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C.39. San Joaquin River Flow at Vernalis minus San Joaquin 
River Flow downstream of Merced River Confluence 



Figure C-39-1. San Joaquin River at Vernalis - Joaquin River d/s of Merced Confluence, Long-Term* Average Flow

Figure C-

*Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 F
lo

w
 (c

fs
)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-679 July 2015



Figure C-39-2. San Joaquin River at Vernalis - Joaquin River d/s of Merced Confluence, Wet Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-39-3. San Joaquin River at Vernalis - Joaquin River d/s of Merced Confluence, Above Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-39-4. San Joaquin River at Vernalis - Joaquin River d/s of Merced Confluence, Below Normal Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-39-5. San Joaquin River at Vernalis - Joaquin River d/s of Merced Confluence, Dry Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-39-6. San Joaquin River at Vernalis - Joaquin River d/s of Merced Confluence, Critical Year* Long-Term** Average Flow

Figure C-

*As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

**Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,505 1,686 2,261 4,481 8,588 9,439 7,674 7,184 5,515 4,577 1,821 1,918
20% 2,335 1,468 1,469 2,369 4,963 6,708 6,148 4,646 3,168 2,020 1,670 1,665
30% 2,208 1,301 1,329 1,606 2,516 5,262 5,007 4,152 2,696 1,654 1,571 1,591
40% 2,111 1,199 1,200 1,485 1,609 3,567 4,388 3,639 2,299 1,537 1,466 1,473
50% 1,994 1,129 1,125 1,387 1,375 2,036 3,598 3,113 1,799 1,305 1,334 1,382
60% 1,822 1,079 1,105 1,255 1,259 1,609 2,904 2,543 1,390 1,184 1,243 1,284
70% 1,671 1,000 1,033 1,108 1,134 1,199 2,245 2,213 1,163 1,112 1,192 1,219
80% 1,581 932 971 1,018 1,022 1,076 1,832 1,772 1,095 990 1,088 1,146
90% 1,337 843 854 888 895 909 1,496 1,509 904 860 996 1,019

Full Simulation Period
b 1,997 1,381 1,727 2,616 3,124 4,051 4,206 3,750 2,508 1,970 1,468 1,523

Wet (23%) 2,138 1,972 3,211 5,350 7,453 9,336 7,641 7,206 5,495 4,409 2,200 2,321
Above Normal (24%) 2,012 1,239 1,402 2,737 3,085 4,602 4,823 3,720 2,482 1,662 1,522 1,564
Below Normal (10%) 1,957 1,088 1,765 2,074 1,785 2,383 4,056 3,577 1,603 1,286 1,289 1,305

Dry (16%) 2,095 1,326 1,241 1,402 1,279 1,676 2,582 2,389 1,374 1,134 1,218 1,254
Critical (27%) 1,817 1,139 1,014 1,058 999 995 1,692 1,659 951 886 999 1,036

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,056 1,892 2,379 4,517 8,588 8,333 7,534 7,093 6,724 4,063 1,810 2,005
20% 1,882 1,616 1,613 2,452 5,143 6,125 5,907 4,546 3,985 2,031 1,668 1,681
30% 1,754 1,411 1,461 1,695 2,701 4,985 4,748 4,121 2,812 1,658 1,570 1,591
40% 1,648 1,330 1,340 1,625 1,750 3,378 4,029 3,788 2,430 1,546 1,470 1,494
50% 1,511 1,256 1,231 1,483 1,481 2,117 3,199 3,223 1,861 1,317 1,341 1,397
60% 1,343 1,148 1,167 1,302 1,326 1,662 2,392 2,757 1,394 1,198 1,252 1,289
70% 1,248 1,078 1,139 1,162 1,201 1,259 1,796 2,398 1,173 1,115 1,203 1,227
80% 1,127 981 1,025 1,055 1,078 1,095 1,552 1,965 1,102 1,001 1,092 1,147
90% 921 885 885 927 920 935 1,311 1,726 907 869 980 1,023

Full Simulation Period
b 1,565 1,491 1,828 2,682 3,172 3,904 3,933 3,811 2,860 1,972 1,458 1,537

Wet (23%) 1,717 2,086 3,310 5,411 7,448 8,783 7,592 7,012 6,673 4,374 2,142 2,360
Above Normal (24%) 1,600 1,356 1,496 2,801 3,151 4,481 4,540 3,803 2,725 1,670 1,524 1,571
Below Normal (10%) 1,505 1,236 1,913 2,176 1,858 2,335 3,560 3,650 1,750 1,302 1,299 1,323

Dry (16%) 1,667 1,442 1,356 1,486 1,358 1,739 2,137 2,559 1,406 1,145 1,232 1,267
Critical (27%) 1,365 1,222 1,097 1,107 1,047 1,018 1,416 1,852 953 903 998 1,034

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -448 207 118 36 0 -1,106 -141 -91 1,209 -514 -12 87
20% -453 148 144 83 180 -583 -240 -100 817 12 -2 16
30% -454 110 132 88 184 -277 -259 -31 116 4 -2 -1

40% -464 131 140 139 141 -189 -359 149 131 10 4 20
50% -483 127 106 96 106 81 -399 110 62 13 7 15
60% -478 70 62 47 67 53 -512 214 4 14 9 5
70% -422 78 106 54 68 61 -449 185 10 3 10 8
80% -454 49 55 37 56 20 -280 193 7 11 4 1
90% -416 42 32 39 25 26 -186 217 4 8 -16 4

Full Simulation Period
b

-431 110 101 66 47 -146 -273 61 352 2 -10 14

Wet (23%) -420 114 99 61 -5 -554 -49 -193 1,177 -35 -57 39
Above Normal (24%) -413 116 94 63 66 -121 -283 83 243 9 1 7
Below Normal (10%) -452 148 148 102 72 -49 -496 72 147 16 10 18

Dry (16%) -428 115 115 85 79 63 -446 170 32 11 13 13
Critical (27%) -452 83 83 49 48 23 -276 193 1 17 -1 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Table C-39-1. San Joaquin River at Vernalis - San Joaquin River d/s of Merced Confluence, Monthly 

Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,505 1,686 2,261 4,481 8,588 9,439 7,674 7,184 5,515 4,577 1,821 1,918
20% 2,335 1,468 1,469 2,369 4,963 6,708 6,148 4,646 3,168 2,020 1,670 1,665
30% 2,208 1,301 1,329 1,606 2,516 5,262 5,007 4,152 2,696 1,654 1,571 1,591
40% 2,111 1,199 1,200 1,485 1,609 3,567 4,388 3,639 2,299 1,537 1,466 1,473
50% 1,994 1,129 1,125 1,387 1,375 2,036 3,598 3,113 1,799 1,305 1,334 1,382
60% 1,822 1,079 1,105 1,255 1,259 1,609 2,904 2,543 1,390 1,184 1,243 1,284
70% 1,671 1,000 1,033 1,108 1,134 1,199 2,245 2,213 1,163 1,112 1,192 1,219
80% 1,581 932 971 1,018 1,022 1,076 1,832 1,772 1,095 990 1,088 1,146
90% 1,337 843 854 888 895 909 1,496 1,509 904 860 996 1,019

Full Simulation Period
b 1,997 1,381 1,727 2,616 3,124 4,051 4,206 3,750 2,508 1,970 1,468 1,523

Wet (23%) 2,138 1,972 3,211 5,350 7,453 9,336 7,641 7,206 5,495 4,409 2,200 2,321
Above Normal (24%) 2,012 1,239 1,402 2,737 3,085 4,602 4,823 3,720 2,482 1,662 1,522 1,564
Below Normal (10%) 1,957 1,088 1,765 2,074 1,785 2,383 4,056 3,577 1,603 1,286 1,289 1,305

Dry (16%) 2,095 1,326 1,241 1,402 1,279 1,676 2,582 2,389 1,374 1,134 1,218 1,254
Critical (27%) 1,817 1,139 1,014 1,058 999 995 1,692 1,659 951 886 999 1,036

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,042 1,844 2,484 5,349 8,588 8,881 7,550 6,797 5,625 4,924 2,340 2,418
20% 1,863 1,547 1,542 2,459 5,856 6,228 6,133 4,336 2,364 1,873 1,653 1,667
30% 1,740 1,374 1,398 1,640 2,799 4,941 5,081 3,850 1,900 1,614 1,570 1,561
40% 1,655 1,277 1,300 1,525 1,684 3,279 4,146 3,453 1,709 1,517 1,468 1,473
50% 1,495 1,222 1,211 1,386 1,347 2,037 3,450 2,840 1,416 1,290 1,339 1,380
60% 1,374 1,127 1,159 1,224 1,186 1,632 2,578 2,458 1,192 1,177 1,248 1,286
70% 1,280 1,087 1,110 1,059 1,050 1,199 2,146 2,040 1,141 1,069 1,199 1,224
80% 1,147 995 1,030 981 901 1,076 1,815 1,831 987 954 1,083 1,147
90% 959 880 891 812 811 903 1,401 1,397 899 855 1,002 1,021

Full Simulation Period
b 1,576 1,453 1,837 2,654 3,344 3,919 4,109 3,541 2,322 2,002 1,502 1,570

Wet (23%) 1,725 2,063 3,426 5,417 8,268 8,920 7,644 6,816 5,637 4,649 2,332 2,515
Above Normal (24%) 1,622 1,311 1,514 2,779 3,142 4,510 4,756 3,534 1,780 1,581 1,518 1,560
Below Normal (10%) 1,486 1,138 1,815 2,276 1,992 2,291 3,734 3,292 1,391 1,293 1,296 1,302

Dry (16%) 1,674 1,403 1,318 1,418 1,337 1,676 2,370 2,194 1,260 1,132 1,230 1,260
Critical (27%) 1,382 1,199 1,073 1,023 952 980 1,632 1,604 917 872 1,006 1,046

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -463 159 222 867 0 -558 -124 -387 110 347 519 500
20% -472 79 73 90 892 -480 -15 -310 -804 -147 -17 2
30% -468 73 69 34 283 -321 74 -302 -797 -40 -1 -30

40% -456 79 100 39 75 -288 -242 -186 -590 -20 3 0

50% -499 94 86 -2 -27 1 -148 -273 -383 -15 5 -1

60% -448 48 54 -31 -73 23 -327 -85 -198 -7 5 1
70% -390 86 77 -49 -83 0 -100 -173 -22 -43 7 5
80% -434 63 60 -37 -121 0 -17 59 -108 -37 -5 0
90% -378 38 37 -75 -84 -6 -95 -112 -5 -5 6 2

Full Simulation Period
b

-420 71 110 39 219 -132 -97 -209 -186 32 34 47

Wet (23%) -412 91 215 67 815 -417 3 -390 141 240 132 194
Above Normal (24%) -390 72 112 42 57 -93 -67 -186 -702 -81 -4 -5

Below Normal (10%) -471 50 50 201 206 -92 -322 -285 -212 7 6 -3

Dry (16%) -421 77 77 17 58 0 -212 -195 -113 -3 12 6
Critical (27%) -435 59 59 -35 -47 -15 -61 -55 -34 -14 7 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-39-2. San Joaquin River at Vernalis - San Joaquin River d/s of Merced Confluence, Monthly 

Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,505 1,686 2,261 4,481 8,588 9,439 7,674 7,184 5,515 4,577 1,821 1,918
20% 2,335 1,468 1,469 2,369 4,963 6,708 6,148 4,646 3,168 2,020 1,670 1,665
30% 2,208 1,301 1,329 1,606 2,516 5,262 5,007 4,152 2,696 1,654 1,571 1,591
40% 2,111 1,199 1,200 1,485 1,609 3,567 4,388 3,639 2,299 1,537 1,466 1,473
50% 1,994 1,129 1,125 1,387 1,375 2,036 3,598 3,113 1,799 1,305 1,334 1,382
60% 1,822 1,079 1,105 1,255 1,259 1,609 2,904 2,543 1,390 1,184 1,243 1,284
70% 1,671 1,000 1,033 1,108 1,134 1,199 2,245 2,213 1,163 1,112 1,192 1,219
80% 1,581 932 971 1,018 1,022 1,076 1,832 1,772 1,095 990 1,088 1,146
90% 1,337 843 854 888 895 909 1,496 1,509 904 860 996 1,019

Full Simulation Period
b 1,997 1,381 1,727 2,616 3,124 4,051 4,206 3,750 2,508 1,970 1,468 1,523

Wet (23%) 2,138 1,972 3,211 5,350 7,453 9,336 7,641 7,206 5,495 4,409 2,200 2,321
Above Normal (24%) 2,012 1,239 1,402 2,737 3,085 4,602 4,823 3,720 2,482 1,662 1,522 1,564
Below Normal (10%) 1,957 1,088 1,765 2,074 1,785 2,383 4,056 3,577 1,603 1,286 1,289 1,305

Dry (16%) 2,095 1,326 1,241 1,402 1,279 1,676 2,582 2,389 1,374 1,134 1,218 1,254
Critical (27%) 1,817 1,139 1,014 1,058 999 995 1,692 1,659 951 886 999 1,036

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,505 1,686 2,261 4,481 8,588 9,439 7,488 7,184 5,515 4,295 1,797 1,944
20% 2,335 1,452 1,469 2,369 4,963 6,662 6,052 4,957 3,168 2,021 1,664 1,665
30% 2,201 1,301 1,323 1,606 2,517 5,262 5,002 4,380 2,697 1,654 1,572 1,591
40% 2,071 1,199 1,200 1,485 1,584 3,567 4,421 4,045 2,299 1,537 1,466 1,473
50% 1,960 1,129 1,125 1,387 1,370 2,036 3,637 3,505 1,763 1,305 1,333 1,381
60% 1,817 1,079 1,105 1,249 1,259 1,609 3,176 3,153 1,390 1,183 1,243 1,284
70% 1,671 1,000 1,033 1,108 1,134 1,199 2,549 2,322 1,151 1,090 1,192 1,219
80% 1,547 932 971 1,018 984 1,076 2,229 2,070 1,072 978 1,075 1,121
90% 1,337 843 854 888 892 909 2,109 1,989 902 860 996 1,019

Full Simulation Period
b 1,985 1,379 1,707 2,617 3,109 4,008 4,364 4,001 2,488 1,945 1,439 1,513

Wet (23%) 2,123 1,972 3,114 5,350 7,420 9,152 7,606 7,244 5,448 4,312 2,084 2,283
Above Normal (24%) 2,003 1,234 1,418 2,751 3,068 4,602 4,768 4,127 2,482 1,662 1,522 1,564
Below Normal (10%) 1,949 1,088 1,765 2,073 1,785 2,383 4,018 3,643 1,589 1,286 1,289 1,305

Dry (16%) 2,078 1,326 1,241 1,400 1,277 1,676 3,006 2,829 1,365 1,134 1,218 1,253
Critical (27%) 1,809 1,135 1,009 1,052 986 995 2,126 1,907 927 877 991 1,029

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 -1 0 0 -186 0 0 -282 -25 26
20% 0 -16 0 0 0 -46 -96 311 0 1 -7 0

30% -8 0 -7 0 0 0 -5 228 0 0 0 0

40% -41 0 0 0 -25 0 33 406 0 0 0 0

50% -34 0 0 0 -5 0 39 393 -35 0 0 0

60% -5 0 0 -6 0 0 272 610 0 -1 0 0

70% 0 0 0 0 0 0 304 109 -12 -21 0 0
80% -34 0 0 0 -38 0 397 298 -23 -12 -13 -26

90% 0 0 0 0 -3 0 612 480 -2 0 0 0

Full Simulation Period
b

-11 -2 -20 1 -15 -43 158 251 -20 -25 -29 -11

Wet (23%) -15 0 -97 0 -33 -185 -35 38 -47 -97 -115 -38

Above Normal (24%) -9 -5 16 13 -17 0 -55 407 0 0 0 0

Below Normal (10%) -7 0 0 -1 -1 0 -38 66 -14 0 0 0

Dry (16%) -17 0 0 -2 -2 0 424 440 -9 -1 0 0

Critical (27%) -8 -5 -5 -6 -13 0 434 248 -24 -10 -9 -7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Table C-39-3. San Joaquin River at Vernalis - San Joaquin River d/s of Merced Confluence, Monthly 

Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,056 1,892 2,379 4,517 8,588 8,333 7,534 7,093 6,724 4,063 1,810 2,005
20% 1,882 1,616 1,613 2,452 5,143 6,125 5,907 4,546 3,985 2,031 1,668 1,681
30% 1,754 1,411 1,461 1,695 2,701 4,985 4,748 4,121 2,812 1,658 1,570 1,591
40% 1,648 1,330 1,340 1,625 1,750 3,378 4,029 3,788 2,430 1,546 1,470 1,494
50% 1,511 1,256 1,231 1,483 1,481 2,117 3,199 3,223 1,861 1,317 1,341 1,397
60% 1,343 1,148 1,167 1,302 1,326 1,662 2,392 2,757 1,394 1,198 1,252 1,289
70% 1,248 1,078 1,139 1,162 1,201 1,259 1,796 2,398 1,173 1,115 1,203 1,227
80% 1,127 981 1,025 1,055 1,078 1,095 1,552 1,965 1,102 1,001 1,092 1,147
90% 921 885 885 927 920 935 1,311 1,726 907 869 980 1,023

Full Simulation Period
b 1,565 1,491 1,828 2,682 3,172 3,904 3,933 3,811 2,860 1,972 1,458 1,537

Wet (23%) 1,717 2,086 3,310 5,411 7,448 8,783 7,592 7,012 6,673 4,374 2,142 2,360
Above Normal (24%) 1,600 1,356 1,496 2,801 3,151 4,481 4,540 3,803 2,725 1,670 1,524 1,571
Below Normal (10%) 1,505 1,236 1,913 2,176 1,858 2,335 3,560 3,650 1,750 1,302 1,299 1,323

Dry (16%) 1,667 1,442 1,356 1,486 1,358 1,739 2,137 2,559 1,406 1,145 1,232 1,267
Critical (27%) 1,365 1,222 1,097 1,107 1,047 1,018 1,416 1,852 953 903 998 1,034

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,505 1,686 2,261 4,481 8,588 9,439 7,674 7,184 5,515 4,577 1,821 1,918
20% 2,335 1,468 1,469 2,369 4,963 6,708 6,148 4,646 3,168 2,020 1,670 1,665
30% 2,208 1,301 1,329 1,606 2,516 5,262 5,007 4,152 2,696 1,654 1,571 1,591
40% 2,111 1,199 1,200 1,485 1,609 3,567 4,388 3,639 2,299 1,537 1,466 1,473
50% 1,994 1,129 1,125 1,387 1,375 2,036 3,598 3,113 1,799 1,305 1,334 1,382
60% 1,822 1,079 1,105 1,255 1,259 1,609 2,904 2,543 1,390 1,184 1,243 1,284
70% 1,671 1,000 1,033 1,108 1,134 1,199 2,245 2,213 1,163 1,112 1,192 1,219
80% 1,581 932 971 1,018 1,022 1,076 1,832 1,772 1,095 990 1,088 1,146
90% 1,337 843 854 888 895 909 1,496 1,509 904 860 996 1,019

Full Simulation Period
b 1,997 1,381 1,727 2,616 3,124 4,051 4,206 3,750 2,508 1,970 1,468 1,523

Wet (23%) 2,138 1,972 3,211 5,350 7,453 9,336 7,641 7,206 5,495 4,409 2,200 2,321
Above Normal (24%) 2,012 1,239 1,402 2,737 3,085 4,602 4,823 3,720 2,482 1,662 1,522 1,564
Below Normal (10%) 1,957 1,088 1,765 2,074 1,785 2,383 4,056 3,577 1,603 1,286 1,289 1,305

Dry (16%) 2,095 1,326 1,241 1,402 1,279 1,676 2,582 2,389 1,374 1,134 1,218 1,254
Critical (27%) 1,817 1,139 1,014 1,058 999 995 1,692 1,659 951 886 999 1,036

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 448 -207 -118 -36 0 1,106 141 91 -1,209 514 12 -87

20% 453 -148 -144 -83 -180 583 240 100 -817 -12 2 -16

30% 454 -110 -132 -88 -184 277 259 31 -116 -4 2 1
40% 464 -131 -140 -139 -141 189 359 -149 -131 -10 -4 -20

50% 483 -127 -106 -96 -106 -81 399 -110 -62 -13 -7 -15

60% 478 -70 -62 -47 -67 -53 512 -214 -4 -14 -9 -5

70% 422 -78 -106 -54 -68 -61 449 -185 -10 -3 -10 -8

80% 454 -49 -55 -37 -56 -20 280 -193 -7 -11 -4 -1

90% 416 -42 -32 -39 -25 -26 186 -217 -4 -8 16 -4

Full Simulation Period
b 431 -110 -101 -66 -47 146 273 -61 -352 -2 10 -14

Wet (23%) 420 -114 -99 -61 5 554 49 193 -1,177 35 57 -39

Above Normal (24%) 413 -116 -94 -63 -66 121 283 -83 -243 -9 -1 -7

Below Normal (10%) 452 -148 -148 -102 -72 49 496 -72 -147 -16 -10 -18

Dry (16%) 428 -115 -115 -85 -79 -63 446 -170 -32 -11 -13 -13

Critical (27%) 452 -83 -83 -49 -48 -23 276 -193 -1 -17 1 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Table C-39-4. San Joaquin River at Vernalis - San Joaquin River d/s of Merced Confluence, Monthly 

Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,056 1,892 2,379 4,517 8,588 8,333 7,534 7,093 6,724 4,063 1,810 2,005
20% 1,882 1,616 1,613 2,452 5,143 6,125 5,907 4,546 3,985 2,031 1,668 1,681
30% 1,754 1,411 1,461 1,695 2,701 4,985 4,748 4,121 2,812 1,658 1,570 1,591
40% 1,648 1,330 1,340 1,625 1,750 3,378 4,029 3,788 2,430 1,546 1,470 1,494
50% 1,511 1,256 1,231 1,483 1,481 2,117 3,199 3,223 1,861 1,317 1,341 1,397
60% 1,343 1,148 1,167 1,302 1,326 1,662 2,392 2,757 1,394 1,198 1,252 1,289
70% 1,248 1,078 1,139 1,162 1,201 1,259 1,796 2,398 1,173 1,115 1,203 1,227
80% 1,127 981 1,025 1,055 1,078 1,095 1,552 1,965 1,102 1,001 1,092 1,147
90% 921 885 885 927 920 935 1,311 1,726 907 869 980 1,023

Full Simulation Period
b 1,565 1,491 1,828 2,682 3,172 3,904 3,933 3,811 2,860 1,972 1,458 1,537

Wet (23%) 1,717 2,086 3,310 5,411 7,448 8,783 7,592 7,012 6,673 4,374 2,142 2,360
Above Normal (24%) 1,600 1,356 1,496 2,801 3,151 4,481 4,540 3,803 2,725 1,670 1,524 1,571
Below Normal (10%) 1,505 1,236 1,913 2,176 1,858 2,335 3,560 3,650 1,750 1,302 1,299 1,323

Dry (16%) 1,667 1,442 1,356 1,486 1,358 1,739 2,137 2,559 1,406 1,145 1,232 1,267
Critical (27%) 1,365 1,222 1,097 1,107 1,047 1,018 1,416 1,852 953 903 998 1,034

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,042 1,844 2,484 5,349 8,588 8,881 7,550 6,797 5,625 4,924 2,340 2,418
20% 1,863 1,547 1,542 2,459 5,856 6,228 6,133 4,336 2,364 1,873 1,653 1,667
30% 1,740 1,374 1,398 1,640 2,799 4,941 5,081 3,850 1,900 1,614 1,570 1,561
40% 1,655 1,277 1,300 1,525 1,684 3,279 4,146 3,453 1,709 1,517 1,468 1,473
50% 1,495 1,222 1,211 1,386 1,347 2,037 3,450 2,840 1,416 1,290 1,339 1,380
60% 1,374 1,127 1,159 1,224 1,186 1,632 2,578 2,458 1,192 1,177 1,248 1,286
70% 1,280 1,087 1,110 1,059 1,050 1,199 2,146 2,040 1,141 1,069 1,199 1,224
80% 1,147 995 1,030 981 901 1,076 1,815 1,831 987 954 1,083 1,147
90% 959 880 891 812 811 903 1,401 1,397 899 855 1,002 1,021

Full Simulation Period
b 1,576 1,453 1,837 2,654 3,344 3,919 4,109 3,541 2,322 2,002 1,502 1,570

Wet (23%) 1,725 2,063 3,426 5,417 8,268 8,920 7,644 6,816 5,637 4,649 2,332 2,515
Above Normal (24%) 1,622 1,311 1,514 2,779 3,142 4,510 4,756 3,534 1,780 1,581 1,518 1,560
Below Normal (10%) 1,486 1,138 1,815 2,276 1,992 2,291 3,734 3,292 1,391 1,293 1,296 1,302

Dry (16%) 1,674 1,403 1,318 1,418 1,337 1,676 2,370 2,194 1,260 1,132 1,230 1,260
Critical (27%) 1,382 1,199 1,073 1,023 952 980 1,632 1,604 917 872 1,006 1,046

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -14 -48 104 832 0 548 16 -296 -1,099 861 530 413
20% -19 -69 -71 7 713 103 226 -210 -1,621 -158 -15 -14

30% -15 -37 -63 -55 98 -44 333 -271 -913 -44 1 -30

40% 8 -53 -40 -100 -66 -99 117 -335 -722 -29 -1 -20

50% -16 -33 -20 -98 -134 -80 251 -383 -445 -27 -2 -16

60% 31 -21 -8 -78 -140 -30 185 -298 -202 -21 -4 -4

70% 32 8 -29 -103 -151 -60 349 -357 -32 -46 -4 -3

80% 20 14 5 -74 -176 -19 263 -134 -115 -48 -10 0

90% 38 -5 5 -114 -109 -32 90 -329 -8 -14 22 -2

Full Simulation Period
b 11 -38 9 -27 172 14 176 -271 -538 31 44 33

Wet (23%) 8 -23 116 6 820 137 52 -197 -1,036 275 189 154
Above Normal (24%) 22 -45 18 -21 -9 29 216 -270 -945 -89 -5 -11

Below Normal (10%) -19 -98 -98 100 134 -44 173 -357 -359 -8 -3 -22

Dry (16%) 7 -38 -38 -68 -21 -62 233 -365 -146 -14 -2 -7

Critical (27%) 16 -24 -24 -84 -95 -38 215 -248 -36 -31 8 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Table C-39-5. San Joaquin River at Vernalis - San Joaquin River d/s of Merced Confluence, Monthly 

Flow 

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,056 1,892 2,379 4,517 8,588 8,333 7,534 7,093 6,724 4,063 1,810 2,005
20% 1,882 1,616 1,613 2,452 5,143 6,125 5,907 4,546 3,985 2,031 1,668 1,681
30% 1,754 1,411 1,461 1,695 2,701 4,985 4,748 4,121 2,812 1,658 1,570 1,591
40% 1,648 1,330 1,340 1,625 1,750 3,378 4,029 3,788 2,430 1,546 1,470 1,494
50% 1,511 1,256 1,231 1,483 1,481 2,117 3,199 3,223 1,861 1,317 1,341 1,397
60% 1,343 1,148 1,167 1,302 1,326 1,662 2,392 2,757 1,394 1,198 1,252 1,289
70% 1,248 1,078 1,139 1,162 1,201 1,259 1,796 2,398 1,173 1,115 1,203 1,227
80% 1,127 981 1,025 1,055 1,078 1,095 1,552 1,965 1,102 1,001 1,092 1,147
90% 921 885 885 927 920 935 1,311 1,726 907 869 980 1,023

Full Simulation Period
b 1,565 1,491 1,828 2,682 3,172 3,904 3,933 3,811 2,860 1,972 1,458 1,537

Wet (23%) 1,717 2,086 3,310 5,411 7,448 8,783 7,592 7,012 6,673 4,374 2,142 2,360
Above Normal (24%) 1,600 1,356 1,496 2,801 3,151 4,481 4,540 3,803 2,725 1,670 1,524 1,571
Below Normal (10%) 1,505 1,236 1,913 2,176 1,858 2,335 3,560 3,650 1,750 1,302 1,299 1,323

Dry (16%) 1,667 1,442 1,356 1,486 1,358 1,739 2,137 2,559 1,406 1,145 1,232 1,267
Critical (27%) 1,365 1,222 1,097 1,107 1,047 1,018 1,416 1,852 953 903 998 1,034

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,505 1,686 2,261 4,481 8,588 9,439 7,488 7,184 5,515 4,295 1,797 1,944
20% 2,335 1,452 1,469 2,369 4,963 6,662 6,052 4,957 3,168 2,021 1,664 1,665
30% 2,201 1,301 1,323 1,606 2,517 5,262 5,002 4,380 2,697 1,654 1,572 1,591
40% 2,071 1,199 1,200 1,485 1,584 3,567 4,421 4,045 2,299 1,537 1,466 1,473
50% 1,960 1,129 1,125 1,387 1,370 2,036 3,637 3,505 1,763 1,305 1,333 1,381
60% 1,817 1,079 1,105 1,249 1,259 1,609 3,176 3,153 1,390 1,183 1,243 1,284
70% 1,671 1,000 1,033 1,108 1,134 1,199 2,549 2,322 1,151 1,090 1,192 1,219
80% 1,547 932 971 1,018 984 1,076 2,229 2,070 1,072 978 1,075 1,121
90% 1,337 843 854 888 892 909 2,109 1,989 902 860 996 1,019

Full Simulation Period
b 1,985 1,379 1,707 2,617 3,109 4,008 4,364 4,001 2,488 1,945 1,439 1,513

Wet (23%) 2,123 1,972 3,114 5,350 7,420 9,152 7,606 7,244 5,448 4,312 2,084 2,283
Above Normal (24%) 2,003 1,234 1,418 2,751 3,068 4,602 4,768 4,127 2,482 1,662 1,522 1,564
Below Normal (10%) 1,949 1,088 1,765 2,073 1,785 2,383 4,018 3,643 1,589 1,286 1,289 1,305

Dry (16%) 2,078 1,326 1,241 1,400 1,277 1,676 3,006 2,829 1,365 1,134 1,218 1,253
Critical (27%) 1,809 1,135 1,009 1,052 986 995 2,126 1,907 927 877 991 1,029

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 448 -207 -118 -36 0 1,106 -45 91 -1,209 232 -13 -62

20% 453 -164 -144 -83 -180 537 145 411 -816 -11 -5 -16

30% 446 -110 -139 -88 -184 277 254 259 -116 -4 2 0
40% 423 -131 -140 -139 -166 189 392 257 -131 -10 -4 -21

50% 448 -127 -106 -96 -111 -81 438 282 -97 -12 -8 -15

60% 474 -70 -62 -53 -67 -53 784 396 -4 -15 -9 -5

70% 422 -78 -106 -54 -68 -61 753 -76 -21 -25 -11 -8

80% 420 -49 -55 -37 -93 -20 677 105 -29 -24 -17 -26

90% 416 -42 -32 -39 -28 -26 798 264 -6 -8 16 -4

Full Simulation Period
b 420 -112 -121 -65 -63 104 432 189 -372 -27 -19 -25

Wet (23%) 406 -114 -196 -62 -28 369 14 231 -1,225 -61 -58 -77

Above Normal (24%) 403 -121 -79 -50 -83 121 228 324 -243 -9 -2 -7

Below Normal (10%) 445 -148 -148 -102 -73 49 458 -6 -161 -16 -10 -19

Dry (16%) 411 -115 -115 -86 -81 -63 869 270 -41 -12 -14 -13

Critical (27%) 443 -88 -88 -55 -61 -23 710 55 -26 -26 -8 -5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Table C-39-6. San Joaquin River at Vernalis - San Joaquin River d/s of Merced Confluence, Monthly 

Flow 
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2 
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C.40. Steamboat Slough downstream of Sutter Slough Water 
Surface Elevation   



Figure C-40-1-1. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-1-2. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-1-3. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-1-4. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-1-5. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-1-6. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-1-7. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-1-8. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-1-9. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-700 July 2015



Figure C-40-1-10. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-701 July 2015



Figure C-40-1-11. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-702 July 2015



Figure C-40-1-12. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-703 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 5.6 6.8 7.1 6.4 5.3 4.7 4.4 4.5 4.2 4.5
20% 3.8 4.2 4.8 5.7 6.4 5.4 4.4 4.3 4.2 4.4 4.2 4.3
30% 3.8 4.0 4.3 5.0 5.6 4.5 3.9 4.1 4.1 4.4 4.2 4.2
40% 3.7 3.9 4.1 4.4 5.0 4.2 3.8 4.0 4.1 4.4 4.1 4.1
50% 3.7 3.8 4.1 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.1 4.0
60% 3.6 3.8 4.0 4.1 4.2 3.8 3.6 3.8 4.0 4.3 4.0 3.9
70% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.8 3.9 4.3 4.0 3.8
80% 3.5 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.8 3.5 3.4 3.6 3.8 4.1 3.9 3.7

Full Simulation Period
b 3.7 3.9 4.4 4.8 5.0 4.5 4.0 4.0 4.1 4.3 4.1 4.0

Wet (32%) 3.8 4.2 5.1 5.8 6.1 5.4 4.6 4.5 4.3 4.4 4.2 4.4
Above Normal (16%) 3.6 4.0 4.5 5.1 5.6 4.8 4.0 4.0 4.1 4.4 4.2 4.1
Below Normal (13%) 3.7 3.9 4.1 4.1 4.5 3.7 3.6 3.8 4.0 4.4 4.1 3.9

Dry (24%) 3.6 3.7 3.9 4.0 4.1 3.9 3.6 3.8 4.0 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 4.0 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.3 5.9 6.8 7.2 6.5 5.3 4.7 4.5 4.4 4.2 4.1
20% 3.8 4.0 4.9 6.0 6.4 5.4 4.4 4.3 4.3 4.4 4.2 4.0
30% 3.7 3.9 4.3 5.0 5.6 4.8 3.9 4.1 4.2 4.4 4.1 4.0
40% 3.7 3.8 4.1 4.4 5.2 4.2 3.8 4.0 4.1 4.3 4.1 3.9
50% 3.7 3.7 4.0 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.0 3.9
60% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.1 4.3 4.0 3.8
70% 3.6 3.6 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.8 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7
90% 3.4 3.5 3.7 3.7 3.7 3.5 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.7 3.8 4.4 4.8 5.0 4.5 4.0 4.1 4.2 4.3 4.1 3.9

Wet (32%) 3.7 4.1 5.2 5.9 6.2 5.5 4.6 4.5 4.3 4.4 4.1 4.0
Above Normal (16%) 3.6 3.9 4.4 5.1 5.7 4.9 4.0 4.1 4.1 4.4 4.1 3.9
Below Normal (13%) 3.7 3.8 4.0 4.1 4.6 3.7 3.6 3.9 4.2 4.3 4.1 3.9

Dry (24%) 3.6 3.6 3.9 4.0 4.1 3.9 3.6 3.8 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.4

20% 0.0 -0.1 0.2 0.3 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.3

30% 0.0 -0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.0 0.0 -0.2

40% 0.0 -0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

60% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

70% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 -0.1

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

Full Simulation Period
b

0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.2

Wet (32%) 0.0 -0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4

Above Normal (16%) 0.0 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 -0.2

Below Normal (13%) 0.0 -0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0

Dry (24%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-40-1-1. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-704 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 5.6 6.8 7.1 6.4 5.3 4.7 4.4 4.5 4.2 4.5
20% 3.8 4.2 4.8 5.7 6.4 5.4 4.4 4.3 4.2 4.4 4.2 4.3
30% 3.8 4.0 4.3 5.0 5.6 4.5 3.9 4.1 4.1 4.4 4.2 4.2
40% 3.7 3.9 4.1 4.4 5.0 4.2 3.8 4.0 4.1 4.4 4.1 4.1
50% 3.7 3.8 4.1 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.1 4.0
60% 3.6 3.8 4.0 4.1 4.2 3.8 3.6 3.8 4.0 4.3 4.0 3.9
70% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.8 3.9 4.3 4.0 3.8
80% 3.5 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.8 3.5 3.4 3.6 3.8 4.1 3.9 3.7

Full Simulation Period
b 3.7 3.9 4.4 4.8 5.0 4.5 4.0 4.0 4.1 4.3 4.1 4.0

Wet (32%) 3.8 4.2 5.1 5.8 6.1 5.4 4.6 4.5 4.3 4.4 4.2 4.4
Above Normal (16%) 3.6 4.0 4.5 5.1 5.6 4.8 4.0 4.0 4.1 4.4 4.2 4.1
Below Normal (13%) 3.7 3.9 4.1 4.1 4.5 3.7 3.6 3.8 4.0 4.4 4.1 3.9

Dry (24%) 3.6 3.7 3.9 4.0 4.1 3.9 3.6 3.8 4.0 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 4.0 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.3 5.9 6.8 7.2 6.5 5.3 4.7 4.4 4.5 4.2 4.1
20% 3.8 4.0 5.0 6.0 6.4 5.4 4.4 4.3 4.3 4.4 4.2 4.0
30% 3.7 3.8 4.3 5.0 5.6 4.7 3.9 4.1 4.2 4.4 4.1 4.0
40% 3.7 3.8 4.1 4.5 5.2 4.2 3.8 4.0 4.2 4.3 4.1 3.9
50% 3.7 3.7 4.0 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.1 3.9
60% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.1 4.3 4.0 3.8
70% 3.5 3.6 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.2 3.9 3.7
90% 3.4 3.5 3.7 3.7 3.7 3.5 3.4 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.7 3.8 4.4 4.8 5.1 4.5 4.0 4.1 4.2 4.3 4.1 3.9

Wet (32%) 3.7 4.1 5.2 5.9 6.1 5.5 4.6 4.5 4.4 4.4 4.1 4.0
Above Normal (16%) 3.6 3.9 4.4 5.1 5.7 4.9 4.0 4.1 4.1 4.4 4.1 3.9
Below Normal (13%) 3.7 3.8 4.0 4.1 4.6 3.7 3.6 3.8 4.1 4.4 4.2 3.9

Dry (24%) 3.6 3.6 3.9 4.0 4.1 3.9 3.6 3.8 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.6 3.9 3.9 3.9 3.6 3.5 3.7 4.0 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.1 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4

20% -0.1 -0.1 0.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3

30% 0.0 -0.2 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 -0.3

40% 0.0 -0.1 0.0 0.0 0.2 0.1 0.0 0.0 0.1 0.0 0.0 -0.1

50% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

60% -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1

70% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

Full Simulation Period
b

0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.2

Wet (32%) 0.0 -0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4

Above Normal (16%) 0.0 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 -0.2

Below Normal (13%) 0.0 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Dry (24%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-40-1-2. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-705 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 5.6 6.8 7.1 6.4 5.3 4.7 4.4 4.5 4.2 4.5
20% 3.8 4.2 4.8 5.7 6.4 5.4 4.4 4.3 4.2 4.4 4.2 4.3
30% 3.8 4.0 4.3 5.0 5.6 4.5 3.9 4.1 4.1 4.4 4.2 4.2
40% 3.7 3.9 4.1 4.4 5.0 4.2 3.8 4.0 4.1 4.4 4.1 4.1
50% 3.7 3.8 4.1 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.1 4.0
60% 3.6 3.8 4.0 4.1 4.2 3.8 3.6 3.8 4.0 4.3 4.0 3.9
70% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.8 3.9 4.3 4.0 3.8
80% 3.5 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.8 3.5 3.4 3.6 3.8 4.1 3.9 3.7

Full Simulation Period
b 3.7 3.9 4.4 4.8 5.0 4.5 4.0 4.0 4.1 4.3 4.1 4.0

Wet (32%) 3.8 4.2 5.1 5.8 6.1 5.4 4.6 4.5 4.3 4.4 4.2 4.4
Above Normal (16%) 3.6 4.0 4.5 5.1 5.6 4.8 4.0 4.0 4.1 4.4 4.2 4.1
Below Normal (13%) 3.7 3.9 4.1 4.1 4.5 3.7 3.6 3.8 4.0 4.4 4.1 3.9

Dry (24%) 3.6 3.7 3.9 4.0 4.1 3.9 3.6 3.8 4.0 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 4.0 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 5.6 6.8 7.1 6.4 5.3 4.7 4.4 4.5 4.3 4.5
20% 3.8 4.2 4.8 5.7 6.4 5.4 4.4 4.3 4.2 4.5 4.2 4.3
30% 3.7 4.0 4.3 5.0 5.6 4.5 3.9 4.0 4.1 4.4 4.2 4.2
40% 3.7 3.9 4.1 4.4 5.0 4.2 3.8 4.0 4.1 4.4 4.1 4.1
50% 3.7 3.8 4.1 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.1 4.0
60% 3.6 3.8 4.0 4.1 4.2 3.8 3.6 3.8 4.0 4.3 4.0 3.9
70% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.7 3.9 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.9 3.9 3.6 3.5 3.6 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.8 3.5 3.3 3.6 3.8 4.1 3.9 3.7

Full Simulation Period
b 3.7 3.9 4.4 4.8 5.0 4.5 4.0 4.0 4.1 4.3 4.1 4.0

Wet (32%) 3.8 4.2 5.1 5.8 6.1 5.4 4.6 4.5 4.3 4.4 4.2 4.4
Above Normal (16%) 3.7 4.0 4.5 5.1 5.6 4.8 4.0 4.0 4.1 4.4 4.1 4.1
Below Normal (13%) 3.7 3.9 4.1 4.1 4.5 3.7 3.6 3.8 4.0 4.4 4.2 3.9

Dry (24%) 3.6 3.7 3.9 4.0 4.1 3.9 3.6 3.8 4.0 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 4.0 3.9 3.6 3.5 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-40-1-3. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-706 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.3 5.9 6.8 7.2 6.5 5.3 4.7 4.5 4.4 4.2 4.1
20% 3.8 4.0 4.9 6.0 6.4 5.4 4.4 4.3 4.3 4.4 4.2 4.0
30% 3.7 3.9 4.3 5.0 5.6 4.8 3.9 4.1 4.2 4.4 4.1 4.0
40% 3.7 3.8 4.1 4.4 5.2 4.2 3.8 4.0 4.1 4.3 4.1 3.9
50% 3.7 3.7 4.0 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.0 3.9
60% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.1 4.3 4.0 3.8
70% 3.6 3.6 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.8 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7
90% 3.4 3.5 3.7 3.7 3.7 3.5 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.7 3.8 4.4 4.8 5.0 4.5 4.0 4.1 4.2 4.3 4.1 3.9

Wet (32%) 3.7 4.1 5.2 5.9 6.2 5.5 4.6 4.5 4.3 4.4 4.1 4.0
Above Normal (16%) 3.6 3.9 4.4 5.1 5.7 4.9 4.0 4.1 4.1 4.4 4.1 3.9
Below Normal (13%) 3.7 3.8 4.0 4.1 4.6 3.7 3.6 3.9 4.2 4.3 4.1 3.9

Dry (24%) 3.6 3.6 3.9 4.0 4.1 3.9 3.6 3.8 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 5.6 6.8 7.1 6.4 5.3 4.7 4.4 4.5 4.2 4.5
20% 3.8 4.2 4.8 5.7 6.4 5.4 4.4 4.3 4.2 4.4 4.2 4.3
30% 3.8 4.0 4.3 5.0 5.6 4.5 3.9 4.1 4.1 4.4 4.2 4.2
40% 3.7 3.9 4.1 4.4 5.0 4.2 3.8 4.0 4.1 4.4 4.1 4.1
50% 3.7 3.8 4.1 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.1 4.0
60% 3.6 3.8 4.0 4.1 4.2 3.8 3.6 3.8 4.0 4.3 4.0 3.9
70% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.8 3.9 4.3 4.0 3.8
80% 3.5 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.8 3.5 3.4 3.6 3.8 4.1 3.9 3.7

Full Simulation Period
b 3.7 3.9 4.4 4.8 5.0 4.5 4.0 4.0 4.1 4.3 4.1 4.0

Wet (32%) 3.8 4.2 5.1 5.8 6.1 5.4 4.6 4.5 4.3 4.4 4.2 4.4
Above Normal (16%) 3.6 4.0 4.5 5.1 5.6 4.8 4.0 4.0 4.1 4.4 4.2 4.1
Below Normal (13%) 3.7 3.9 4.1 4.1 4.5 3.7 3.6 3.8 4.0 4.4 4.1 3.9

Dry (24%) 3.6 3.7 3.9 4.0 4.1 3.9 3.6 3.8 4.0 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 4.0 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.4
20% 0.0 0.1 -0.2 -0.3 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.3
30% 0.0 0.2 0.0 0.0 0.0 -0.2 0.0 0.0 -0.1 0.0 0.0 0.2
40% 0.0 0.1 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
60% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
70% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.1
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.2

Wet (32%) 0.0 0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Above Normal (16%) 0.0 0.1 0.0 0.0 -0.1 -0.1 0.0 0.0 -0.1 0.0 0.0 0.2
Below Normal (13%) 0.0 0.1 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0

Dry (24%) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-40-1-4. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-707 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.3 5.9 6.8 7.2 6.5 5.3 4.7 4.5 4.4 4.2 4.1
20% 3.8 4.0 4.9 6.0 6.4 5.4 4.4 4.3 4.3 4.4 4.2 4.0
30% 3.7 3.9 4.3 5.0 5.6 4.8 3.9 4.1 4.2 4.4 4.1 4.0
40% 3.7 3.8 4.1 4.4 5.2 4.2 3.8 4.0 4.1 4.3 4.1 3.9
50% 3.7 3.7 4.0 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.0 3.9
60% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.1 4.3 4.0 3.8
70% 3.6 3.6 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.8 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7
90% 3.4 3.5 3.7 3.7 3.7 3.5 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.7 3.8 4.4 4.8 5.0 4.5 4.0 4.1 4.2 4.3 4.1 3.9

Wet (32%) 3.7 4.1 5.2 5.9 6.2 5.5 4.6 4.5 4.3 4.4 4.1 4.0
Above Normal (16%) 3.6 3.9 4.4 5.1 5.7 4.9 4.0 4.1 4.1 4.4 4.1 3.9
Below Normal (13%) 3.7 3.8 4.0 4.1 4.6 3.7 3.6 3.9 4.2 4.3 4.1 3.9

Dry (24%) 3.6 3.6 3.9 4.0 4.1 3.9 3.6 3.8 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.3 5.9 6.8 7.2 6.5 5.3 4.7 4.4 4.5 4.2 4.1
20% 3.8 4.0 5.0 6.0 6.4 5.4 4.4 4.3 4.3 4.4 4.2 4.0
30% 3.7 3.8 4.3 5.0 5.6 4.7 3.9 4.1 4.2 4.4 4.1 4.0
40% 3.7 3.8 4.1 4.5 5.2 4.2 3.8 4.0 4.2 4.3 4.1 3.9
50% 3.7 3.7 4.0 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.1 3.9
60% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.1 4.3 4.0 3.8
70% 3.5 3.6 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.2 3.9 3.7
90% 3.4 3.5 3.7 3.7 3.7 3.5 3.4 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.7 3.8 4.4 4.8 5.1 4.5 4.0 4.1 4.2 4.3 4.1 3.9

Wet (32%) 3.7 4.1 5.2 5.9 6.1 5.5 4.6 4.5 4.4 4.4 4.1 4.0
Above Normal (16%) 3.6 3.9 4.4 5.1 5.7 4.9 4.0 4.1 4.1 4.4 4.1 3.9
Below Normal (13%) 3.7 3.8 4.0 4.1 4.6 3.7 3.6 3.8 4.1 4.4 4.2 3.9

Dry (24%) 3.6 3.6 3.9 4.0 4.1 3.9 3.6 3.8 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.6 3.9 3.9 3.9 3.6 3.5 3.7 4.0 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-40-1-5. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-708 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.3 5.9 6.8 7.2 6.5 5.3 4.7 4.5 4.4 4.2 4.1
20% 3.8 4.0 4.9 6.0 6.4 5.4 4.4 4.3 4.3 4.4 4.2 4.0
30% 3.7 3.9 4.3 5.0 5.6 4.8 3.9 4.1 4.2 4.4 4.1 4.0
40% 3.7 3.8 4.1 4.4 5.2 4.2 3.8 4.0 4.1 4.3 4.1 3.9
50% 3.7 3.7 4.0 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.0 3.9
60% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.1 4.3 4.0 3.8
70% 3.6 3.6 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.8 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7
90% 3.4 3.5 3.7 3.7 3.7 3.5 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.7 3.8 4.4 4.8 5.0 4.5 4.0 4.1 4.2 4.3 4.1 3.9

Wet (32%) 3.7 4.1 5.2 5.9 6.2 5.5 4.6 4.5 4.3 4.4 4.1 4.0
Above Normal (16%) 3.6 3.9 4.4 5.1 5.7 4.9 4.0 4.1 4.1 4.4 4.1 3.9
Below Normal (13%) 3.7 3.8 4.0 4.1 4.6 3.7 3.6 3.9 4.2 4.3 4.1 3.9

Dry (24%) 3.6 3.6 3.9 4.0 4.1 3.9 3.6 3.8 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 5.6 6.8 7.1 6.4 5.3 4.7 4.4 4.5 4.3 4.5
20% 3.8 4.2 4.8 5.7 6.4 5.4 4.4 4.3 4.2 4.5 4.2 4.3
30% 3.7 4.0 4.3 5.0 5.6 4.5 3.9 4.0 4.1 4.4 4.2 4.2
40% 3.7 3.9 4.1 4.4 5.0 4.2 3.8 4.0 4.1 4.4 4.1 4.1
50% 3.7 3.8 4.1 4.3 4.5 4.0 3.7 3.9 4.1 4.3 4.1 4.0
60% 3.6 3.8 4.0 4.1 4.2 3.8 3.6 3.8 4.0 4.3 4.0 3.9
70% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.7 3.9 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.9 3.9 3.6 3.5 3.6 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.8 3.5 3.3 3.6 3.8 4.1 3.9 3.7

Full Simulation Period
b 3.7 3.9 4.4 4.8 5.0 4.5 4.0 4.0 4.1 4.3 4.1 4.0

Wet (32%) 3.8 4.2 5.1 5.8 6.1 5.4 4.6 4.5 4.3 4.4 4.2 4.4
Above Normal (16%) 3.7 4.0 4.5 5.1 5.6 4.8 4.0 4.0 4.1 4.4 4.1 4.1
Below Normal (13%) 3.7 3.9 4.1 4.1 4.5 3.7 3.6 3.8 4.0 4.4 4.2 3.9

Dry (24%) 3.6 3.7 3.9 4.0 4.1 3.9 3.6 3.8 4.0 4.2 4.0 3.8
Critical (15%) 3.6 3.7 3.9 4.0 3.9 3.6 3.5 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.4
20% 0.0 0.1 -0.2 -0.3 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.3
30% 0.0 0.2 0.0 0.0 0.0 -0.2 0.0 0.0 -0.1 0.0 0.0 0.2
40% 0.0 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.1
50% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.1
60% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
70% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.1
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.1
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.2

Wet (32%) 0.0 0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Above Normal (16%) 0.0 0.1 0.0 0.0 -0.1 -0.1 0.0 0.0 -0.1 0.0 0.0 0.2
Below Normal (13%) 0.0 0.1 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0

Dry (24%) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-40-1-6. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-709 July 2015



Figure C-40-2-1. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-710 July 2015



Figure C-40-2-2. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-711 July 2015



Figure C-40-2-3. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-712 July 2015



Figure C-40-2-4. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-2-5. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-2-6. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-2-7. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-2-8. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-2-9. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-2-10. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-40-2-11. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0.5

0.5

0.5
0.5

0.5

0.4

0.5
0.5

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-720 July 2015



Figure C-40-2-12. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.9 3.4 5.0 5.9 5.0 3.3 2.2 0.6 0.8 0.5 1.5
20% 0.3 0.6 1.6 3.7 4.8 3.6 1.8 1.0 0.3 0.7 0.5 1.4
30% 0.3 0.5 0.8 2.3 3.5 2.0 0.9 0.4 0.2 0.7 0.4 0.9
40% 0.2 0.4 0.5 1.2 2.7 1.4 0.5 0.3 0.2 0.6 0.4 0.7
50% 0.1 0.2 0.3 0.8 1.7 1.0 0.2 0.1 0.1 0.5 0.4 0.5
60% 0.1 0.1 0.2 0.5 1.0 0.7 0.1 0.1 0.1 0.5 0.3 0.3
70% 0.0 0.0 0.1 0.3 0.7 0.5 0.0 0.0 0.1 0.4 0.3 0.3
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.0 0.3 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.3 0.0 -0.1 -0.1 -0.1 0.2 0.1 0.1

Full Simulation Period
b 0.2 0.4 1.0 1.8 2.4 1.8 0.9 0.6 0.3 0.5 0.4 0.7

Wet (32%) 0.3 0.8 2.2 3.6 4.3 3.4 2.1 1.5 0.7 0.6 0.5 1.4
Above Normal (16%) 0.1 0.5 1.1 2.4 3.3 2.6 1.0 0.5 0.2 0.7 0.5 0.7
Below Normal (13%) 0.2 0.3 0.4 0.6 1.7 0.5 0.2 0.1 0.1 0.6 0.4 0.4

Dry (24%) 0.1 0.1 0.1 0.5 1.0 0.8 0.2 0.1 0.1 0.4 0.2 0.2
Critical (15%) 0.0 -0.1 0.1 0.3 0.4 0.2 0.0 -0.1 0.0 0.2 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.8 3.9 5.1 5.9 5.0 3.3 2.1 0.6 0.7 0.5 0.6
20% 0.2 0.3 1.9 4.1 4.8 3.6 1.8 1.2 0.4 0.6 0.4 0.5
30% 0.2 0.2 0.8 2.5 3.6 2.6 0.8 0.5 0.3 0.6 0.4 0.4
40% 0.1 0.1 0.4 1.2 3.0 1.5 0.5 0.3 0.3 0.5 0.4 0.4
50% 0.1 0.0 0.3 0.8 1.7 1.0 0.2 0.2 0.2 0.5 0.3 0.3
60% 0.1 0.0 0.1 0.4 1.0 0.7 0.1 0.1 0.2 0.4 0.3 0.3
70% 0.0 -0.1 0.1 0.2 0.6 0.6 0.0 0.0 0.1 0.3 0.3 0.2
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.1 0.2 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.2 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1

Full Simulation Period
b 0.1 0.2 1.0 1.8 2.5 1.8 0.9 0.6 0.4 0.4 0.3 0.3

Wet (32%) 0.3 0.6 2.4 3.7 4.3 3.4 2.0 1.5 0.8 0.6 0.4 0.5
Above Normal (16%) 0.1 0.4 1.1 2.5 3.4 2.7 1.0 0.5 0.3 0.6 0.4 0.4
Below Normal (13%) 0.1 0.2 0.3 0.6 1.8 0.6 0.2 0.2 0.3 0.6 0.4 0.4

Dry (24%) 0.1 0.0 0.1 0.4 1.0 0.8 0.2 0.1 0.2 0.3 0.2 0.2
Critical (15%) 0.0 -0.1 0.0 0.2 0.4 0.2 0.0 -0.1 0.0 0.1 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 -0.1 0.5 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -1.0

20% -0.1 -0.3 0.3 0.4 0.0 0.0 0.0 0.2 0.1 -0.1 0.0 -1.0

30% -0.1 -0.3 0.0 0.3 0.1 0.5 0.0 0.0 0.1 -0.1 0.0 -0.5

40% -0.1 -0.2 -0.1 0.0 0.3 0.0 0.0 0.0 0.1 -0.1 0.0 -0.3

50% 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 -0.1

60% 0.0 -0.1 -0.1 0.0 0.1 0.0 0.0 0.1 0.1 -0.1 0.0 0.0

70% 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

90% 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

Full Simulation Period
b

0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 -0.4

Wet (32%) -0.1 -0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.9

Above Normal (16%) 0.0 -0.2 -0.1 0.1 0.1 0.2 0.0 0.1 0.1 -0.1 0.0 -0.3

Below Normal (13%) 0.0 -0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.2 -0.1 -0.1 0.0

Dry (24%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-40-2-1. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-722 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.9 3.4 5.0 5.9 5.0 3.3 2.2 0.6 0.8 0.5 1.5
20% 0.3 0.6 1.6 3.7 4.8 3.6 1.8 1.0 0.3 0.7 0.5 1.4
30% 0.3 0.5 0.8 2.3 3.5 2.0 0.9 0.4 0.2 0.7 0.4 0.9
40% 0.2 0.4 0.5 1.2 2.7 1.4 0.5 0.3 0.2 0.6 0.4 0.7
50% 0.1 0.2 0.3 0.8 1.7 1.0 0.2 0.1 0.1 0.5 0.4 0.5
60% 0.1 0.1 0.2 0.5 1.0 0.7 0.1 0.1 0.1 0.5 0.3 0.3
70% 0.0 0.0 0.1 0.3 0.7 0.5 0.0 0.0 0.1 0.4 0.3 0.3
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.0 0.3 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.3 0.0 -0.1 -0.1 -0.1 0.2 0.1 0.1

Full Simulation Period
b 0.2 0.4 1.0 1.8 2.4 1.8 0.9 0.6 0.3 0.5 0.4 0.7

Wet (32%) 0.3 0.8 2.2 3.6 4.3 3.4 2.1 1.5 0.7 0.6 0.5 1.4
Above Normal (16%) 0.1 0.5 1.1 2.4 3.3 2.6 1.0 0.5 0.2 0.7 0.5 0.7
Below Normal (13%) 0.2 0.3 0.4 0.6 1.7 0.5 0.2 0.1 0.1 0.6 0.4 0.4

Dry (24%) 0.1 0.1 0.1 0.5 1.0 0.8 0.2 0.1 0.1 0.4 0.2 0.2
Critical (15%) 0.0 -0.1 0.1 0.3 0.4 0.2 0.0 -0.1 0.0 0.2 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.8 3.9 5.1 5.9 5.0 3.2 2.1 0.6 0.7 0.5 0.6
20% 0.2 0.3 2.0 4.0 4.8 3.6 1.8 1.1 0.4 0.7 0.5 0.5
30% 0.2 0.2 0.8 2.5 3.6 2.3 0.8 0.5 0.3 0.7 0.4 0.4
40% 0.1 0.1 0.4 1.2 3.0 1.5 0.5 0.3 0.3 0.6 0.4 0.4
50% 0.1 0.0 0.3 0.7 1.7 1.1 0.2 0.2 0.2 0.5 0.4 0.3
60% 0.1 0.0 0.1 0.4 1.0 0.7 0.1 0.1 0.2 0.5 0.3 0.3
70% 0.0 -0.1 0.0 0.3 0.7 0.6 0.0 0.0 0.1 0.4 0.3 0.2
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.1 0.2 0.2 0.2
90% -0.1 -0.2 -0.1 0.0 0.3 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1

Full Simulation Period
b 0.1 0.2 1.0 1.8 2.5 1.8 0.9 0.6 0.4 0.5 0.3 0.3

Wet (32%) 0.2 0.6 2.4 3.7 4.3 3.4 2.0 1.5 0.8 0.6 0.4 0.5
Above Normal (16%) 0.1 0.4 1.1 2.4 3.4 2.7 1.0 0.5 0.3 0.6 0.4 0.4
Below Normal (13%) 0.1 0.2 0.3 0.6 1.8 0.6 0.2 0.2 0.2 0.7 0.4 0.4

Dry (24%) 0.1 0.0 0.1 0.4 1.0 0.8 0.2 0.1 0.2 0.3 0.2 0.2
Critical (15%) 0.0 -0.1 0.0 0.2 0.4 0.2 0.0 -0.1 0.0 0.1 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.1 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0

20% -0.1 -0.3 0.4 0.4 0.0 0.0 0.0 0.1 0.1 0.0 0.0 -1.0

30% -0.1 -0.3 0.0 0.3 0.1 0.3 0.0 0.1 0.1 0.0 0.0 -0.5

40% -0.1 -0.3 -0.1 0.0 0.3 0.0 0.0 0.0 0.1 0.0 0.0 -0.3

50% 0.0 -0.2 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0 -0.1

60% 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

70% 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

80% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0

90% 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

Full Simulation Period
b

0.0 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 -0.3

Wet (32%) -0.1 -0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -1.0

Above Normal (16%) 0.0 -0.2 -0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 -0.3

Below Normal (13%) -0.1 -0.2 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0
Dry (24%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-40-2-2. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-723 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.9 3.4 5.0 5.9 5.0 3.3 2.2 0.6 0.8 0.5 1.5
20% 0.3 0.6 1.6 3.7 4.8 3.6 1.8 1.0 0.3 0.7 0.5 1.4
30% 0.3 0.5 0.8 2.3 3.5 2.0 0.9 0.4 0.2 0.7 0.4 0.9
40% 0.2 0.4 0.5 1.2 2.7 1.4 0.5 0.3 0.2 0.6 0.4 0.7
50% 0.1 0.2 0.3 0.8 1.7 1.0 0.2 0.1 0.1 0.5 0.4 0.5
60% 0.1 0.1 0.2 0.5 1.0 0.7 0.1 0.1 0.1 0.5 0.3 0.3
70% 0.0 0.0 0.1 0.3 0.7 0.5 0.0 0.0 0.1 0.4 0.3 0.3
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.0 0.3 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.3 0.0 -0.1 -0.1 -0.1 0.2 0.1 0.1

Full Simulation Period
b 0.2 0.4 1.0 1.8 2.4 1.8 0.9 0.6 0.3 0.5 0.4 0.7

Wet (32%) 0.3 0.8 2.2 3.6 4.3 3.4 2.1 1.5 0.7 0.6 0.5 1.4
Above Normal (16%) 0.1 0.5 1.1 2.4 3.3 2.6 1.0 0.5 0.2 0.7 0.5 0.7
Below Normal (13%) 0.2 0.3 0.4 0.6 1.7 0.5 0.2 0.1 0.1 0.6 0.4 0.4

Dry (24%) 0.1 0.1 0.1 0.5 1.0 0.8 0.2 0.1 0.1 0.4 0.2 0.2
Critical (15%) 0.0 -0.1 0.1 0.3 0.4 0.2 0.0 -0.1 0.0 0.2 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.9 3.4 5.0 5.9 5.0 3.3 2.2 0.6 0.8 0.5 1.5
20% 0.3 0.6 1.6 3.7 4.8 3.6 1.8 1.0 0.3 0.7 0.5 1.4
30% 0.2 0.5 0.8 2.3 3.5 2.0 0.9 0.4 0.2 0.7 0.4 0.9
40% 0.2 0.4 0.5 1.2 2.7 1.4 0.5 0.2 0.2 0.6 0.4 0.7
50% 0.1 0.2 0.3 0.8 1.7 1.0 0.2 0.1 0.1 0.5 0.4 0.5
60% 0.1 0.1 0.2 0.5 1.0 0.7 0.1 0.0 0.1 0.5 0.3 0.3
70% 0.0 0.0 0.1 0.3 0.7 0.5 0.0 0.0 0.1 0.4 0.3 0.3
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 -0.1 0.0 0.3 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.3 0.0 -0.1 -0.2 -0.1 0.2 0.1 0.1

Full Simulation Period
b 0.2 0.4 1.0 1.8 2.4 1.8 0.9 0.6 0.3 0.5 0.4 0.7

Wet (32%) 0.3 0.8 2.2 3.6 4.3 3.4 2.1 1.5 0.7 0.7 0.5 1.4
Above Normal (16%) 0.1 0.5 1.1 2.4 3.3 2.6 1.0 0.5 0.2 0.7 0.5 0.7
Below Normal (13%) 0.2 0.3 0.4 0.6 1.7 0.5 0.2 0.1 0.1 0.6 0.4 0.4

Dry (24%) 0.1 0.1 0.1 0.5 1.0 0.8 0.2 0.0 0.1 0.4 0.2 0.2
Critical (15%) 0.0 -0.1 0.1 0.3 0.4 0.2 -0.1 -0.1 0.0 0.2 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-40-2-3. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-724 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.8 3.9 5.1 5.9 5.0 3.3 2.1 0.6 0.7 0.5 0.6
20% 0.2 0.3 1.9 4.1 4.8 3.6 1.8 1.2 0.4 0.6 0.4 0.5
30% 0.2 0.2 0.8 2.5 3.6 2.6 0.8 0.5 0.3 0.6 0.4 0.4
40% 0.1 0.1 0.4 1.2 3.0 1.5 0.5 0.3 0.3 0.5 0.4 0.4
50% 0.1 0.0 0.3 0.8 1.7 1.0 0.2 0.2 0.2 0.5 0.3 0.3
60% 0.1 0.0 0.1 0.4 1.0 0.7 0.1 0.1 0.2 0.4 0.3 0.3
70% 0.0 -0.1 0.1 0.2 0.6 0.6 0.0 0.0 0.1 0.3 0.3 0.2
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.1 0.2 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.2 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1

Full Simulation Period
b 0.1 0.2 1.0 1.8 2.5 1.8 0.9 0.6 0.4 0.4 0.3 0.3

Wet (32%) 0.3 0.6 2.4 3.7 4.3 3.4 2.0 1.5 0.8 0.6 0.4 0.5
Above Normal (16%) 0.1 0.4 1.1 2.5 3.4 2.7 1.0 0.5 0.3 0.6 0.4 0.4
Below Normal (13%) 0.1 0.2 0.3 0.6 1.8 0.6 0.2 0.2 0.3 0.6 0.4 0.4

Dry (24%) 0.1 0.0 0.1 0.4 1.0 0.8 0.2 0.1 0.2 0.3 0.2 0.2
Critical (15%) 0.0 -0.1 0.0 0.2 0.4 0.2 0.0 -0.1 0.0 0.1 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.9 3.4 5.0 5.9 5.0 3.3 2.2 0.6 0.8 0.5 1.5
20% 0.3 0.6 1.6 3.7 4.8 3.6 1.8 1.0 0.3 0.7 0.5 1.4
30% 0.3 0.5 0.8 2.3 3.5 2.0 0.9 0.4 0.2 0.7 0.4 0.9
40% 0.2 0.4 0.5 1.2 2.7 1.4 0.5 0.3 0.2 0.6 0.4 0.7
50% 0.1 0.2 0.3 0.8 1.7 1.0 0.2 0.1 0.1 0.5 0.4 0.5
60% 0.1 0.1 0.2 0.5 1.0 0.7 0.1 0.1 0.1 0.5 0.3 0.3
70% 0.0 0.0 0.1 0.3 0.7 0.5 0.0 0.0 0.1 0.4 0.3 0.3
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.0 0.3 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.3 0.0 -0.1 -0.1 -0.1 0.2 0.1 0.1

Full Simulation Period
b 0.2 0.4 1.0 1.8 2.4 1.8 0.9 0.6 0.3 0.5 0.4 0.7

Wet (32%) 0.3 0.8 2.2 3.6 4.3 3.4 2.1 1.5 0.7 0.6 0.5 1.4
Above Normal (16%) 0.1 0.5 1.1 2.4 3.3 2.6 1.0 0.5 0.2 0.7 0.5 0.7
Below Normal (13%) 0.2 0.3 0.4 0.6 1.7 0.5 0.2 0.1 0.1 0.6 0.4 0.4

Dry (24%) 0.1 0.1 0.1 0.5 1.0 0.8 0.2 0.1 0.1 0.4 0.2 0.2
Critical (15%) 0.0 -0.1 0.1 0.3 0.4 0.2 0.0 -0.1 0.0 0.2 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.1 -0.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.0
20% 0.1 0.3 -0.3 -0.4 0.0 0.0 0.0 -0.2 -0.1 0.1 0.0 1.0
30% 0.1 0.3 0.0 -0.3 -0.1 -0.5 0.0 0.0 -0.1 0.1 0.0 0.5
40% 0.1 0.2 0.1 0.0 -0.3 0.0 0.0 0.0 -0.1 0.1 0.0 0.3
50% 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.1
60% 0.0 0.1 0.1 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0
70% 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0
90% 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.4

Wet (32%) 0.1 0.2 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.9
Above Normal (16%) 0.0 0.2 0.1 -0.1 -0.1 -0.2 0.0 -0.1 -0.1 0.1 0.0 0.3
Below Normal (13%) 0.0 0.1 0.0 0.0 -0.1 -0.1 0.0 -0.1 -0.2 0.1 0.1 0.0

Dry (24%) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-40-2-4. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-725 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.8 3.9 5.1 5.9 5.0 3.3 2.1 0.6 0.7 0.5 0.6
20% 0.2 0.3 1.9 4.1 4.8 3.6 1.8 1.2 0.4 0.6 0.4 0.5
30% 0.2 0.2 0.8 2.5 3.6 2.6 0.8 0.5 0.3 0.6 0.4 0.4
40% 0.1 0.1 0.4 1.2 3.0 1.5 0.5 0.3 0.3 0.5 0.4 0.4
50% 0.1 0.0 0.3 0.8 1.7 1.0 0.2 0.2 0.2 0.5 0.3 0.3
60% 0.1 0.0 0.1 0.4 1.0 0.7 0.1 0.1 0.2 0.4 0.3 0.3
70% 0.0 -0.1 0.1 0.2 0.6 0.6 0.0 0.0 0.1 0.3 0.3 0.2
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.1 0.2 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.2 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1

Full Simulation Period
b 0.1 0.2 1.0 1.8 2.5 1.8 0.9 0.6 0.4 0.4 0.3 0.3

Wet (32%) 0.3 0.6 2.4 3.7 4.3 3.4 2.0 1.5 0.8 0.6 0.4 0.5
Above Normal (16%) 0.1 0.4 1.1 2.5 3.4 2.7 1.0 0.5 0.3 0.6 0.4 0.4
Below Normal (13%) 0.1 0.2 0.3 0.6 1.8 0.6 0.2 0.2 0.3 0.6 0.4 0.4

Dry (24%) 0.1 0.0 0.1 0.4 1.0 0.8 0.2 0.1 0.2 0.3 0.2 0.2
Critical (15%) 0.0 -0.1 0.0 0.2 0.4 0.2 0.0 -0.1 0.0 0.1 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.8 3.9 5.1 5.9 5.0 3.2 2.1 0.6 0.7 0.5 0.6
20% 0.2 0.3 2.0 4.0 4.8 3.6 1.8 1.1 0.4 0.7 0.5 0.5
30% 0.2 0.2 0.8 2.5 3.6 2.3 0.8 0.5 0.3 0.7 0.4 0.4
40% 0.1 0.1 0.4 1.2 3.0 1.5 0.5 0.3 0.3 0.6 0.4 0.4
50% 0.1 0.0 0.3 0.7 1.7 1.1 0.2 0.2 0.2 0.5 0.4 0.3
60% 0.1 0.0 0.1 0.4 1.0 0.7 0.1 0.1 0.2 0.5 0.3 0.3
70% 0.0 -0.1 0.0 0.3 0.7 0.6 0.0 0.0 0.1 0.4 0.3 0.2
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.1 0.2 0.2 0.2
90% -0.1 -0.2 -0.1 0.0 0.3 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1

Full Simulation Period
b 0.1 0.2 1.0 1.8 2.5 1.8 0.9 0.6 0.4 0.5 0.3 0.3

Wet (32%) 0.2 0.6 2.4 3.7 4.3 3.4 2.0 1.5 0.8 0.6 0.4 0.5
Above Normal (16%) 0.1 0.4 1.1 2.4 3.4 2.7 1.0 0.5 0.3 0.6 0.4 0.4
Below Normal (13%) 0.1 0.2 0.3 0.6 1.8 0.6 0.2 0.2 0.2 0.7 0.4 0.4

Dry (24%) 0.1 0.0 0.1 0.4 1.0 0.8 0.2 0.1 0.2 0.3 0.2 0.2
Critical (15%) 0.0 -0.1 0.0 0.2 0.4 0.2 0.0 -0.1 0.0 0.1 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

20% 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 0.1 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.1 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-40-2-5. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-726 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.8 3.9 5.1 5.9 5.0 3.3 2.1 0.6 0.7 0.5 0.6
20% 0.2 0.3 1.9 4.1 4.8 3.6 1.8 1.2 0.4 0.6 0.4 0.5
30% 0.2 0.2 0.8 2.5 3.6 2.6 0.8 0.5 0.3 0.6 0.4 0.4
40% 0.1 0.1 0.4 1.2 3.0 1.5 0.5 0.3 0.3 0.5 0.4 0.4
50% 0.1 0.0 0.3 0.8 1.7 1.0 0.2 0.2 0.2 0.5 0.3 0.3
60% 0.1 0.0 0.1 0.4 1.0 0.7 0.1 0.1 0.2 0.4 0.3 0.3
70% 0.0 -0.1 0.1 0.2 0.6 0.6 0.0 0.0 0.1 0.3 0.3 0.2
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 0.0 0.1 0.2 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.2 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1

Full Simulation Period
b 0.1 0.2 1.0 1.8 2.5 1.8 0.9 0.6 0.4 0.4 0.3 0.3

Wet (32%) 0.3 0.6 2.4 3.7 4.3 3.4 2.0 1.5 0.8 0.6 0.4 0.5
Above Normal (16%) 0.1 0.4 1.1 2.5 3.4 2.7 1.0 0.5 0.3 0.6 0.4 0.4
Below Normal (13%) 0.1 0.2 0.3 0.6 1.8 0.6 0.2 0.2 0.3 0.6 0.4 0.4

Dry (24%) 0.1 0.0 0.1 0.4 1.0 0.8 0.2 0.1 0.2 0.3 0.2 0.2
Critical (15%) 0.0 -0.1 0.0 0.2 0.4 0.2 0.0 -0.1 0.0 0.1 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 0.9 3.4 5.0 5.9 5.0 3.3 2.2 0.6 0.8 0.5 1.5
20% 0.3 0.6 1.6 3.7 4.8 3.6 1.8 1.0 0.3 0.7 0.5 1.4
30% 0.2 0.5 0.8 2.3 3.5 2.0 0.9 0.4 0.2 0.7 0.4 0.9
40% 0.2 0.4 0.5 1.2 2.7 1.4 0.5 0.2 0.2 0.6 0.4 0.7
50% 0.1 0.2 0.3 0.8 1.7 1.0 0.2 0.1 0.1 0.5 0.4 0.5
60% 0.1 0.1 0.2 0.5 1.0 0.7 0.1 0.0 0.1 0.5 0.3 0.3
70% 0.0 0.0 0.1 0.3 0.7 0.5 0.0 0.0 0.1 0.4 0.3 0.3
80% 0.0 -0.1 0.0 0.2 0.4 0.3 0.0 -0.1 0.0 0.3 0.2 0.2
90% -0.1 -0.2 -0.1 0.1 0.3 0.0 -0.1 -0.2 -0.1 0.2 0.1 0.1

Full Simulation Period
b 0.2 0.4 1.0 1.8 2.4 1.8 0.9 0.6 0.3 0.5 0.4 0.7

Wet (32%) 0.3 0.8 2.2 3.6 4.3 3.4 2.1 1.5 0.7 0.7 0.5 1.4
Above Normal (16%) 0.1 0.5 1.1 2.4 3.3 2.6 1.0 0.5 0.2 0.7 0.5 0.7
Below Normal (13%) 0.2 0.3 0.4 0.6 1.7 0.5 0.2 0.1 0.1 0.6 0.4 0.4

Dry (24%) 0.1 0.1 0.1 0.5 1.0 0.8 0.2 0.0 0.1 0.4 0.2 0.2
Critical (15%) 0.0 -0.1 0.1 0.3 0.4 0.2 -0.1 -0.1 0.0 0.2 0.2 0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.1 0.1 -0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.0
20% 0.1 0.3 -0.3 -0.4 0.0 0.0 0.0 -0.2 -0.1 0.1 0.0 0.9
30% 0.0 0.3 0.0 -0.3 -0.1 -0.5 0.0 0.0 -0.1 0.1 0.1 0.5
40% 0.1 0.2 0.1 0.0 -0.3 0.0 0.0 0.0 -0.1 0.1 0.0 0.3
50% 0.0 0.2 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.1
60% 0.0 0.1 0.1 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0
70% 0.0 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0
90% 0.0 0.0 0.1 0.0 0.1 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.3

Wet (32%) 0.1 0.2 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.9
Above Normal (16%) 0.0 0.2 0.1 -0.1 -0.1 -0.2 0.0 -0.1 -0.1 0.1 0.0 0.3
Below Normal (13%) 0.0 0.1 0.0 0.0 -0.1 -0.1 0.0 -0.1 -0.2 0.1 0.1 0.0

Dry (24%) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-40-2-6. Steamboat Sl d/s of Sutter Sl, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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C.41. Old River at Tracy Boulevard Water Surface Elevation 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-728 July 2015

1 



Figure C-41-1-1. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-2. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-3. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-4. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-5. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-6. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-7. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-8. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-9. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

3.4

2.9
3.1

3.53.5

3.1
3.2

3.7

0.0

1.0

2.0

3.0

4.0

5.0

6.0

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-737 July 2015



Figure C-41-1-10. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-11. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-1-12. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.1 3.1 3.9 4.4 4.5 4.4 4.4 4.4 3.9 3.5 3.3 3.2
20% 2.9 2.9 3.5 4.1 4.2 3.8 3.9 3.8 3.5 3.2 3.1 3.1
30% 2.9 2.9 3.4 3.7 3.9 3.5 3.6 3.6 3.3 3.1 3.1 3.0
40% 2.9 2.8 3.3 3.5 3.7 3.3 3.5 3.5 3.2 3.0 3.0 2.9
50% 2.8 2.7 3.1 3.4 3.5 3.2 3.4 3.4 3.2 2.8 2.9 2.8
60% 2.8 2.7 3.1 3.3 3.4 3.1 3.3 3.3 3.1 2.7 2.8 2.8
70% 2.7 2.6 3.0 3.2 3.3 3.0 3.2 3.2 3.1 2.6 2.7 2.7
80% 2.7 2.5 2.8 3.1 3.2 2.9 3.1 3.1 3.0 2.6 2.7 2.7
90% 2.6 2.5 2.7 3.0 2.9 2.8 3.0 3.0 2.9 2.5 2.6 2.6

Full Simulation Period
b 2.8 2.8 3.3 3.7 3.8 3.5 3.6 3.5 3.3 2.9 2.9 2.9

Wet (32%) 2.9 2.9 3.6 4.4 4.4 4.1 4.1 4.0 3.7 3.3 2.9 3.0
Above Normal (16%) 2.8 2.7 3.2 3.8 3.9 3.4 3.6 3.5 3.2 2.9 2.7 2.7
Below Normal (13%) 2.8 2.7 3.1 3.3 3.5 3.0 3.3 3.3 3.1 2.6 2.8 2.8

Dry (24%) 2.7 2.7 3.0 3.2 3.3 3.2 3.2 3.2 3.1 2.6 3.0 2.8
Critical (15%) 2.9 2.9 3.2 3.2 3.3 3.1 3.1 3.2 3.2 3.0 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 3.0 3.7 4.2 4.7 4.5 4.2 4.1 4.2 3.5 3.3 3.1
20% 2.8 2.9 3.4 3.8 4.2 3.9 3.3 3.3 3.5 3.2 3.1 3.0
30% 2.8 2.8 3.2 3.4 3.8 3.5 3.1 3.1 3.3 3.1 3.1 3.0
40% 2.7 2.7 3.1 3.2 3.5 3.2 2.9 3.0 3.2 3.0 3.0 2.9
50% 2.7 2.6 3.0 3.1 3.3 3.1 2.9 2.9 3.1 2.9 2.9 2.8
60% 2.6 2.6 2.9 3.0 3.1 3.0 2.8 2.8 3.0 2.8 2.8 2.8
70% 2.5 2.5 2.9 2.9 3.0 2.9 2.7 2.7 2.9 2.7 2.8 2.7
80% 2.5 2.5 2.8 2.9 2.8 2.7 2.7 2.6 2.8 2.7 2.7 2.6
90% 2.4 2.4 2.7 2.8 2.6 2.6 2.6 2.5 2.7 2.6 2.6 2.6

Full Simulation Period
b 2.7 2.7 3.2 3.4 3.6 3.4 3.1 3.1 3.3 3.0 2.9 2.9

Wet (32%) 2.7 2.8 3.5 4.2 4.3 4.2 3.7 3.5 3.9 3.3 3.0 2.9
Above Normal (16%) 2.7 2.7 3.1 3.4 3.7 3.3 2.9 2.9 3.1 2.9 2.7 2.6
Below Normal (13%) 2.6 2.6 3.0 3.0 3.4 2.9 2.8 2.7 2.9 2.6 2.9 2.8

Dry (24%) 2.6 2.6 2.9 3.0 3.0 3.0 2.8 2.8 3.0 2.8 3.0 2.8
Critical (15%) 2.8 2.8 3.1 3.1 3.1 2.9 2.9 3.0 3.0 3.1 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.1 -0.1 -0.2 0.2 0.1 -0.1 -0.3 0.3 0.0 0.0 -0.1

20% -0.1 -0.1 -0.1 -0.3 0.0 0.1 -0.6 -0.5 0.0 0.0 0.0 -0.1

30% -0.1 -0.1 -0.1 -0.3 -0.1 0.0 -0.5 -0.5 0.0 0.0 0.0 0.0

40% -0.1 -0.1 -0.1 -0.3 -0.3 -0.1 -0.6 -0.5 -0.1 0.0 0.0 0.0

50% -0.1 -0.1 -0.1 -0.3 -0.2 -0.1 -0.5 -0.5 -0.1 0.0 0.0 0.0

60% -0.1 -0.1 -0.1 -0.3 -0.3 -0.1 -0.5 -0.5 -0.1 0.1 0.0 0.0

70% -0.2 -0.1 -0.1 -0.3 -0.3 -0.1 -0.5 -0.5 -0.2 0.1 0.0 0.0

80% -0.2 -0.1 0.0 -0.3 -0.3 -0.2 -0.5 -0.5 -0.2 0.1 0.0 0.0

90% -0.2 -0.1 0.0 -0.2 -0.3 -0.2 -0.4 -0.5 -0.2 0.1 0.1 -0.1

Full Simulation Period
b

-0.1 -0.1 -0.1 -0.2 -0.2 -0.1 -0.4 -0.5 0.0 0.1 0.0 0.0

Wet (32%) -0.2 -0.1 -0.1 -0.2 -0.1 0.0 -0.4 -0.5 0.1 0.0 0.0 -0.1

Above Normal (16%) -0.1 -0.1 -0.1 -0.4 -0.2 0.0 -0.7 -0.7 -0.1 0.0 0.1 -0.1

Below Normal (13%) -0.2 -0.2 0.0 -0.3 -0.1 -0.1 -0.5 -0.6 -0.2 0.0 0.1 0.0
Dry (24%) -0.1 -0.1 0.0 -0.2 -0.3 -0.2 -0.4 -0.4 -0.1 0.1 0.0 0.0

Critical (15%) -0.1 -0.1 -0.1 -0.1 -0.2 -0.1 -0.2 -0.2 -0.1 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-41-1-1. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.1 3.1 3.9 4.4 4.5 4.4 4.4 4.4 3.9 3.5 3.3 3.2
20% 2.9 2.9 3.5 4.1 4.2 3.8 3.9 3.8 3.5 3.2 3.1 3.1
30% 2.9 2.9 3.4 3.7 3.9 3.5 3.6 3.6 3.3 3.1 3.1 3.0
40% 2.9 2.8 3.3 3.5 3.7 3.3 3.5 3.5 3.2 3.0 3.0 2.9
50% 2.8 2.7 3.1 3.4 3.5 3.2 3.4 3.4 3.2 2.8 2.9 2.8
60% 2.8 2.7 3.1 3.3 3.4 3.1 3.3 3.3 3.1 2.7 2.8 2.8
70% 2.7 2.6 3.0 3.2 3.3 3.0 3.2 3.2 3.1 2.6 2.7 2.7
80% 2.7 2.5 2.8 3.1 3.2 2.9 3.1 3.1 3.0 2.6 2.7 2.7
90% 2.6 2.5 2.7 3.0 2.9 2.8 3.0 3.0 2.9 2.5 2.6 2.6

Full Simulation Period
b 2.8 2.8 3.3 3.7 3.8 3.5 3.6 3.5 3.3 2.9 2.9 2.9

Wet (32%) 2.9 2.9 3.6 4.4 4.4 4.1 4.1 4.0 3.7 3.3 2.9 3.0
Above Normal (16%) 2.8 2.7 3.2 3.8 3.9 3.4 3.6 3.5 3.2 2.9 2.7 2.7
Below Normal (13%) 2.8 2.7 3.1 3.3 3.5 3.0 3.3 3.3 3.1 2.6 2.8 2.8

Dry (24%) 2.7 2.7 3.0 3.2 3.3 3.2 3.2 3.2 3.1 2.6 3.0 2.8
Critical (15%) 2.9 2.9 3.2 3.2 3.3 3.1 3.1 3.2 3.2 3.0 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 3.0 3.8 4.4 4.7 4.6 4.2 4.0 3.8 3.6 3.3 3.2
20% 2.9 2.8 3.5 4.2 4.2 3.8 3.6 3.4 3.4 3.2 3.2 3.1
30% 2.8 2.8 3.3 3.7 3.9 3.5 3.3 3.2 3.2 3.1 3.1 3.0
40% 2.7 2.7 3.2 3.5 3.7 3.4 3.2 3.2 3.1 2.9 3.0 2.9
50% 2.7 2.6 3.1 3.4 3.5 3.2 3.1 3.1 3.0 2.9 2.9 2.8
60% 2.6 2.6 3.0 3.3 3.4 3.1 3.0 3.0 2.9 2.8 2.8 2.8
70% 2.6 2.5 2.9 3.2 3.2 3.0 3.0 3.0 2.8 2.7 2.7 2.7
80% 2.4 2.4 2.9 3.1 3.1 2.9 2.9 2.9 2.8 2.6 2.6 2.6
90% 2.4 2.4 2.8 3.0 2.9 2.7 2.8 2.8 2.7 2.5 2.6 2.6

Full Simulation Period
b 2.7 2.7 3.3 3.7 3.7 3.4 3.3 3.2 3.2 3.0 2.9 2.9

Wet (32%) 2.7 2.8 3.6 4.4 4.4 4.1 3.8 3.6 3.6 3.3 3.0 2.9
Above Normal (16%) 2.7 2.7 3.2 3.8 3.9 3.3 3.2 3.1 3.0 2.8 2.7 2.6
Below Normal (13%) 2.6 2.6 3.1 3.3 3.5 2.9 3.1 3.0 2.9 2.6 2.7 2.8

Dry (24%) 2.6 2.6 3.0 3.2 3.3 3.1 3.0 3.0 2.9 2.7 3.0 2.8
Critical (15%) 2.9 2.8 3.2 3.2 3.3 3.1 3.1 3.2 3.0 3.1 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.1 0.0 0.0 0.2 0.1 -0.1 -0.3 0.0 0.1 0.0 0.0

20% -0.1 -0.1 0.0 0.0 0.0 0.0 -0.3 -0.4 -0.2 0.0 0.0 0.0

30% -0.1 -0.1 0.0 0.0 0.0 0.0 -0.3 -0.3 -0.1 0.0 0.0 0.0

40% -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.3 -0.3 -0.2 0.0 0.0 0.0

50% -0.1 -0.1 0.0 0.0 0.0 -0.1 -0.3 -0.3 -0.2 0.0 0.0 0.0

60% -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.3 -0.3 -0.2 0.1 0.0 0.0

70% -0.2 -0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.2 0.0 0.0 0.0

80% -0.2 -0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.2 0.0 0.0 0.0

90% -0.2 -0.1 0.1 0.0 -0.1 -0.1 -0.2 -0.3 -0.3 0.0 0.0 -0.1

Full Simulation Period
b

-0.1 -0.1 0.0 0.0 0.0 0.0 -0.2 -0.3 -0.2 0.0 0.0 0.0

Wet (32%) -0.2 -0.1 0.0 0.0 0.0 0.0 -0.3 -0.4 -0.1 0.0 0.0 0.0

Above Normal (16%) -0.1 -0.1 0.0 0.0 0.0 -0.1 -0.4 -0.5 -0.2 0.0 0.0 -0.1

Below Normal (13%) -0.2 -0.2 0.0 0.0 0.0 -0.1 -0.3 -0.3 -0.2 0.0 0.0 -0.1

Dry (24%) -0.1 -0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.2 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-41-1-2. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-742 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.1 3.1 3.9 4.4 4.5 4.4 4.4 4.4 3.9 3.5 3.3 3.2
20% 2.9 2.9 3.5 4.1 4.2 3.8 3.9 3.8 3.5 3.2 3.1 3.1
30% 2.9 2.9 3.4 3.7 3.9 3.5 3.6 3.6 3.3 3.1 3.1 3.0
40% 2.9 2.8 3.3 3.5 3.7 3.3 3.5 3.5 3.2 3.0 3.0 2.9
50% 2.8 2.7 3.1 3.4 3.5 3.2 3.4 3.4 3.2 2.8 2.9 2.8
60% 2.8 2.7 3.1 3.3 3.4 3.1 3.3 3.3 3.1 2.7 2.8 2.8
70% 2.7 2.6 3.0 3.2 3.3 3.0 3.2 3.2 3.1 2.6 2.7 2.7
80% 2.7 2.5 2.8 3.1 3.2 2.9 3.1 3.1 3.0 2.6 2.7 2.7
90% 2.6 2.5 2.7 3.0 2.9 2.8 3.0 3.0 2.9 2.5 2.6 2.6

Full Simulation Period
b 2.8 2.8 3.3 3.7 3.8 3.5 3.6 3.5 3.3 2.9 2.9 2.9

Wet (32%) 2.9 2.9 3.6 4.4 4.4 4.1 4.1 4.0 3.7 3.3 2.9 3.0
Above Normal (16%) 2.8 2.7 3.2 3.8 3.9 3.4 3.6 3.5 3.2 2.9 2.7 2.7
Below Normal (13%) 2.8 2.7 3.1 3.3 3.5 3.0 3.3 3.3 3.1 2.6 2.8 2.8

Dry (24%) 2.7 2.7 3.0 3.2 3.3 3.2 3.2 3.2 3.1 2.6 3.0 2.8
Critical (15%) 2.9 2.9 3.2 3.2 3.3 3.1 3.1 3.2 3.2 3.0 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.1 3.1 3.9 4.4 4.5 4.4 4.4 4.4 3.9 3.5 3.2 3.2
20% 2.9 2.9 3.5 4.1 4.2 3.8 3.9 3.8 3.5 3.2 3.1 3.1
30% 2.9 2.9 3.4 3.7 3.9 3.5 3.7 3.7 3.3 3.1 3.0 3.0
40% 2.8 2.8 3.3 3.5 3.7 3.3 3.6 3.6 3.2 2.9 3.0 2.9
50% 2.8 2.7 3.1 3.4 3.5 3.2 3.5 3.5 3.1 2.8 2.9 2.8
60% 2.8 2.7 3.1 3.3 3.4 3.1 3.4 3.5 3.1 2.7 2.8 2.8
70% 2.7 2.6 3.0 3.2 3.3 3.0 3.3 3.4 3.1 2.6 2.7 2.7
80% 2.7 2.5 2.8 3.1 3.2 2.9 3.3 3.4 3.0 2.6 2.7 2.7
90% 2.6 2.5 2.7 3.0 2.9 2.8 3.2 3.3 2.9 2.4 2.6 2.6

Full Simulation Period
b 2.8 2.8 3.3 3.7 3.7 3.5 3.6 3.7 3.3 2.9 2.9 2.9

Wet (32%) 2.9 2.9 3.6 4.4 4.4 4.1 4.1 4.0 3.7 3.3 2.9 3.0
Above Normal (16%) 2.8 2.8 3.2 3.8 3.9 3.4 3.6 3.6 3.2 2.9 2.7 2.7
Below Normal (13%) 2.8 2.7 3.1 3.3 3.5 3.0 3.4 3.5 3.1 2.6 2.8 2.8

Dry (24%) 2.7 2.7 3.0 3.2 3.3 3.2 3.4 3.5 3.0 2.6 3.0 2.8
Critical (15%) 2.9 2.9 3.2 3.2 3.3 3.1 3.3 3.4 3.1 3.0 3.1 3.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.0 -0.1 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.0 -0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-41-1-3. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-743 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 3.0 3.7 4.2 4.7 4.5 4.2 4.1 4.2 3.5 3.3 3.1
20% 2.8 2.9 3.4 3.8 4.2 3.9 3.3 3.3 3.5 3.2 3.1 3.0
30% 2.8 2.8 3.2 3.4 3.8 3.5 3.1 3.1 3.3 3.1 3.1 3.0
40% 2.7 2.7 3.1 3.2 3.5 3.2 2.9 3.0 3.2 3.0 3.0 2.9
50% 2.7 2.6 3.0 3.1 3.3 3.1 2.9 2.9 3.1 2.9 2.9 2.8
60% 2.6 2.6 2.9 3.0 3.1 3.0 2.8 2.8 3.0 2.8 2.8 2.8
70% 2.5 2.5 2.9 2.9 3.0 2.9 2.7 2.7 2.9 2.7 2.8 2.7
80% 2.5 2.5 2.8 2.9 2.8 2.7 2.7 2.6 2.8 2.7 2.7 2.6
90% 2.4 2.4 2.7 2.8 2.6 2.6 2.6 2.5 2.7 2.6 2.6 2.6

Full Simulation Period
b 2.7 2.7 3.2 3.4 3.6 3.4 3.1 3.1 3.3 3.0 2.9 2.9

Wet (32%) 2.7 2.8 3.5 4.2 4.3 4.2 3.7 3.5 3.9 3.3 3.0 2.9
Above Normal (16%) 2.7 2.7 3.1 3.4 3.7 3.3 2.9 2.9 3.1 2.9 2.7 2.6
Below Normal (13%) 2.6 2.6 3.0 3.0 3.4 2.9 2.8 2.7 2.9 2.6 2.9 2.8

Dry (24%) 2.6 2.6 2.9 3.0 3.0 3.0 2.8 2.8 3.0 2.8 3.0 2.8
Critical (15%) 2.8 2.8 3.1 3.1 3.1 2.9 2.9 3.0 3.0 3.1 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.1 3.1 3.9 4.4 4.5 4.4 4.4 4.4 3.9 3.5 3.3 3.2
20% 2.9 2.9 3.5 4.1 4.2 3.8 3.9 3.8 3.5 3.2 3.1 3.1
30% 2.9 2.9 3.4 3.7 3.9 3.5 3.6 3.6 3.3 3.1 3.1 3.0
40% 2.9 2.8 3.3 3.5 3.7 3.3 3.5 3.5 3.2 3.0 3.0 2.9
50% 2.8 2.7 3.1 3.4 3.5 3.2 3.4 3.4 3.2 2.8 2.9 2.8
60% 2.8 2.7 3.1 3.3 3.4 3.1 3.3 3.3 3.1 2.7 2.8 2.8
70% 2.7 2.6 3.0 3.2 3.3 3.0 3.2 3.2 3.1 2.6 2.7 2.7
80% 2.7 2.5 2.8 3.1 3.2 2.9 3.1 3.1 3.0 2.6 2.7 2.7
90% 2.6 2.5 2.7 3.0 2.9 2.8 3.0 3.0 2.9 2.5 2.6 2.6

Full Simulation Period
b 2.8 2.8 3.3 3.7 3.8 3.5 3.6 3.5 3.3 2.9 2.9 2.9

Wet (32%) 2.9 2.9 3.6 4.4 4.4 4.1 4.1 4.0 3.7 3.3 2.9 3.0
Above Normal (16%) 2.8 2.7 3.2 3.8 3.9 3.4 3.6 3.5 3.2 2.9 2.7 2.7
Below Normal (13%) 2.8 2.7 3.1 3.3 3.5 3.0 3.3 3.3 3.1 2.6 2.8 2.8

Dry (24%) 2.7 2.7 3.0 3.2 3.3 3.2 3.2 3.2 3.1 2.6 3.0 2.8
Critical (15%) 2.9 2.9 3.2 3.2 3.3 3.1 3.1 3.2 3.2 3.0 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.1 0.1 0.1 0.2 -0.2 -0.1 0.1 0.3 -0.3 0.0 0.0 0.1
20% 0.1 0.1 0.1 0.3 0.0 -0.1 0.6 0.5 0.0 0.0 0.0 0.1
30% 0.1 0.1 0.1 0.3 0.1 0.0 0.5 0.5 0.0 0.0 0.0 0.0
40% 0.1 0.1 0.1 0.3 0.3 0.1 0.6 0.5 0.1 0.0 0.0 0.0
50% 0.1 0.1 0.1 0.3 0.2 0.1 0.5 0.5 0.1 0.0 0.0 0.0
60% 0.1 0.1 0.1 0.3 0.3 0.1 0.5 0.5 0.1 -0.1 0.0 0.0
70% 0.2 0.1 0.1 0.3 0.3 0.1 0.5 0.5 0.2 -0.1 0.0 0.0
80% 0.2 0.1 0.0 0.3 0.3 0.2 0.5 0.5 0.2 -0.1 0.0 0.0
90% 0.2 0.1 0.0 0.2 0.3 0.2 0.4 0.5 0.2 -0.1 -0.1 0.1

Full Simulation Period
b 0.1 0.1 0.1 0.2 0.2 0.1 0.4 0.5 0.0 -0.1 0.0 0.0

Wet (32%) 0.2 0.1 0.1 0.2 0.1 0.0 0.4 0.5 -0.1 0.0 0.0 0.1
Above Normal (16%) 0.1 0.1 0.1 0.4 0.2 0.0 0.7 0.7 0.1 0.0 -0.1 0.1
Below Normal (13%) 0.2 0.2 0.0 0.3 0.1 0.1 0.5 0.6 0.2 0.0 -0.1 0.0

Dry (24%) 0.1 0.1 0.0 0.2 0.3 0.2 0.4 0.4 0.1 -0.1 0.0 0.0
Critical (15%) 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.2 0.1 -0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-41-1-4. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-744 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 3.0 3.7 4.2 4.7 4.5 4.2 4.1 4.2 3.5 3.3 3.1
20% 2.8 2.9 3.4 3.8 4.2 3.9 3.3 3.3 3.5 3.2 3.1 3.0
30% 2.8 2.8 3.2 3.4 3.8 3.5 3.1 3.1 3.3 3.1 3.1 3.0
40% 2.7 2.7 3.1 3.2 3.5 3.2 2.9 3.0 3.2 3.0 3.0 2.9
50% 2.7 2.6 3.0 3.1 3.3 3.1 2.9 2.9 3.1 2.9 2.9 2.8
60% 2.6 2.6 2.9 3.0 3.1 3.0 2.8 2.8 3.0 2.8 2.8 2.8
70% 2.5 2.5 2.9 2.9 3.0 2.9 2.7 2.7 2.9 2.7 2.8 2.7
80% 2.5 2.5 2.8 2.9 2.8 2.7 2.7 2.6 2.8 2.7 2.7 2.6
90% 2.4 2.4 2.7 2.8 2.6 2.6 2.6 2.5 2.7 2.6 2.6 2.6

Full Simulation Period
b 2.7 2.7 3.2 3.4 3.6 3.4 3.1 3.1 3.3 3.0 2.9 2.9

Wet (32%) 2.7 2.8 3.5 4.2 4.3 4.2 3.7 3.5 3.9 3.3 3.0 2.9
Above Normal (16%) 2.7 2.7 3.1 3.4 3.7 3.3 2.9 2.9 3.1 2.9 2.7 2.6
Below Normal (13%) 2.6 2.6 3.0 3.0 3.4 2.9 2.8 2.7 2.9 2.6 2.9 2.8

Dry (24%) 2.6 2.6 2.9 3.0 3.0 3.0 2.8 2.8 3.0 2.8 3.0 2.8
Critical (15%) 2.8 2.8 3.1 3.1 3.1 2.9 2.9 3.0 3.0 3.1 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 3.0 3.8 4.4 4.7 4.6 4.2 4.0 3.8 3.6 3.3 3.2
20% 2.9 2.8 3.5 4.2 4.2 3.8 3.6 3.4 3.4 3.2 3.2 3.1
30% 2.8 2.8 3.3 3.7 3.9 3.5 3.3 3.2 3.2 3.1 3.1 3.0
40% 2.7 2.7 3.2 3.5 3.7 3.4 3.2 3.2 3.1 2.9 3.0 2.9
50% 2.7 2.6 3.1 3.4 3.5 3.2 3.1 3.1 3.0 2.9 2.9 2.8
60% 2.6 2.6 3.0 3.3 3.4 3.1 3.0 3.0 2.9 2.8 2.8 2.8
70% 2.6 2.5 2.9 3.2 3.2 3.0 3.0 3.0 2.8 2.7 2.7 2.7
80% 2.4 2.4 2.9 3.1 3.1 2.9 2.9 2.9 2.8 2.6 2.6 2.6
90% 2.4 2.4 2.8 3.0 2.9 2.7 2.8 2.8 2.7 2.5 2.6 2.6

Full Simulation Period
b 2.7 2.7 3.3 3.7 3.7 3.4 3.3 3.2 3.2 3.0 2.9 2.9

Wet (32%) 2.7 2.8 3.6 4.4 4.4 4.1 3.8 3.6 3.6 3.3 3.0 2.9
Above Normal (16%) 2.7 2.7 3.2 3.8 3.9 3.3 3.2 3.1 3.0 2.8 2.7 2.6
Below Normal (13%) 2.6 2.6 3.1 3.3 3.5 2.9 3.1 3.0 2.9 2.6 2.7 2.8

Dry (24%) 2.6 2.6 3.0 3.2 3.3 3.1 3.0 3.0 2.9 2.7 3.0 2.8
Critical (15%) 2.9 2.8 3.2 3.2 3.3 3.1 3.1 3.2 3.0 3.1 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.1 0.2 0.0 0.0 0.0 -0.1 -0.3 0.1 0.0 0.0
20% 0.0 0.0 0.1 0.4 0.0 -0.1 0.3 0.2 -0.2 0.0 0.0 0.0
30% 0.0 0.0 0.1 0.3 0.1 0.0 0.2 0.1 -0.1 0.0 0.0 0.0
40% 0.0 0.0 0.1 0.2 0.3 0.1 0.3 0.1 -0.1 -0.1 0.0 0.0
50% 0.0 0.0 0.1 0.3 0.2 0.0 0.2 0.1 -0.1 0.0 0.0 0.0
60% 0.0 0.0 0.1 0.3 0.2 0.1 0.2 0.2 -0.1 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.3 0.3 0.1 0.3 0.3 -0.1 0.0 -0.1 0.0
80% 0.0 0.0 0.1 0.2 0.3 0.1 0.2 0.3 -0.1 -0.1 -0.1 0.0

90% 0.0 0.0 0.1 0.2 0.2 0.1 0.2 0.2 0.0 -0.1 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.1 0.2 0.2 0.0 0.2 0.2 -0.1 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.1 0.2 0.1 0.0 0.1 0.1 -0.3 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.1 0.4 0.2 0.0 0.3 0.2 -0.1 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.3 0.2 0.1 0.3 0.3 0.0 0.0 -0.1 -0.1

Dry (24%) 0.0 0.0 0.0 0.2 0.3 0.2 0.2 0.2 -0.1 -0.1 0.0 0.0
Critical (15%) 0.0 0.0 0.1 0.1 0.2 0.1 0.2 0.2 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-41-1-5. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 3.0 3.7 4.2 4.7 4.5 4.2 4.1 4.2 3.5 3.3 3.1
20% 2.8 2.9 3.4 3.8 4.2 3.9 3.3 3.3 3.5 3.2 3.1 3.0
30% 2.8 2.8 3.2 3.4 3.8 3.5 3.1 3.1 3.3 3.1 3.1 3.0
40% 2.7 2.7 3.1 3.2 3.5 3.2 2.9 3.0 3.2 3.0 3.0 2.9
50% 2.7 2.6 3.0 3.1 3.3 3.1 2.9 2.9 3.1 2.9 2.9 2.8
60% 2.6 2.6 2.9 3.0 3.1 3.0 2.8 2.8 3.0 2.8 2.8 2.8
70% 2.5 2.5 2.9 2.9 3.0 2.9 2.7 2.7 2.9 2.7 2.8 2.7
80% 2.5 2.5 2.8 2.9 2.8 2.7 2.7 2.6 2.8 2.7 2.7 2.6
90% 2.4 2.4 2.7 2.8 2.6 2.6 2.6 2.5 2.7 2.6 2.6 2.6

Full Simulation Period
b 2.7 2.7 3.2 3.4 3.6 3.4 3.1 3.1 3.3 3.0 2.9 2.9

Wet (32%) 2.7 2.8 3.5 4.2 4.3 4.2 3.7 3.5 3.9 3.3 3.0 2.9
Above Normal (16%) 2.7 2.7 3.1 3.4 3.7 3.3 2.9 2.9 3.1 2.9 2.7 2.6
Below Normal (13%) 2.6 2.6 3.0 3.0 3.4 2.9 2.8 2.7 2.9 2.6 2.9 2.8

Dry (24%) 2.6 2.6 2.9 3.0 3.0 3.0 2.8 2.8 3.0 2.8 3.0 2.8
Critical (15%) 2.8 2.8 3.1 3.1 3.1 2.9 2.9 3.0 3.0 3.1 3.1 3.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.1 3.1 3.9 4.4 4.5 4.4 4.4 4.4 3.9 3.5 3.2 3.2
20% 2.9 2.9 3.5 4.1 4.2 3.8 3.9 3.8 3.5 3.2 3.1 3.1
30% 2.9 2.9 3.4 3.7 3.9 3.5 3.7 3.7 3.3 3.1 3.0 3.0
40% 2.8 2.8 3.3 3.5 3.7 3.3 3.6 3.6 3.2 2.9 3.0 2.9
50% 2.8 2.7 3.1 3.4 3.5 3.2 3.5 3.5 3.1 2.8 2.9 2.8
60% 2.8 2.7 3.1 3.3 3.4 3.1 3.4 3.5 3.1 2.7 2.8 2.8
70% 2.7 2.6 3.0 3.2 3.3 3.0 3.3 3.4 3.1 2.6 2.7 2.7
80% 2.7 2.5 2.8 3.1 3.2 2.9 3.3 3.4 3.0 2.6 2.7 2.7
90% 2.6 2.5 2.7 3.0 2.9 2.8 3.2 3.3 2.9 2.4 2.6 2.6

Full Simulation Period
b 2.8 2.8 3.3 3.7 3.7 3.5 3.6 3.7 3.3 2.9 2.9 2.9

Wet (32%) 2.9 2.9 3.6 4.4 4.4 4.1 4.1 4.0 3.7 3.3 2.9 3.0
Above Normal (16%) 2.8 2.8 3.2 3.8 3.9 3.4 3.6 3.6 3.2 2.9 2.7 2.7
Below Normal (13%) 2.8 2.7 3.1 3.3 3.5 3.0 3.4 3.5 3.1 2.6 2.8 2.8

Dry (24%) 2.7 2.7 3.0 3.2 3.3 3.2 3.4 3.5 3.0 2.6 3.0 2.8
Critical (15%) 2.9 2.9 3.2 3.2 3.3 3.1 3.3 3.4 3.1 3.0 3.1 3.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.1 0.1 0.1 0.2 -0.2 -0.1 0.1 0.2 -0.3 0.0 -0.1 0.0
20% 0.1 0.1 0.1 0.3 0.0 -0.1 0.6 0.5 -0.1 0.0 0.0 0.0
30% 0.1 0.1 0.1 0.3 0.1 0.0 0.6 0.6 0.0 0.0 0.0 0.0
40% 0.1 0.1 0.1 0.3 0.3 0.1 0.6 0.6 0.1 -0.1 0.0 0.1
50% 0.1 0.1 0.1 0.3 0.2 0.1 0.6 0.6 0.0 0.0 0.0 0.0
60% 0.2 0.1 0.1 0.3 0.3 0.1 0.6 0.7 0.1 -0.1 -0.1 0.0
70% 0.2 0.1 0.1 0.3 0.3 0.1 0.6 0.7 0.2 -0.1 -0.1 0.0
80% 0.2 0.1 0.0 0.2 0.3 0.2 0.6 0.8 0.2 -0.1 0.0 0.0
90% 0.2 0.1 0.0 0.2 0.3 0.2 0.6 0.8 0.2 -0.2 -0.1 0.0

Full Simulation Period
b 0.1 0.1 0.1 0.2 0.2 0.1 0.5 0.6 0.0 -0.1 0.0 0.0

Wet (32%) 0.2 0.1 0.1 0.2 0.1 0.0 0.4 0.5 -0.1 0.0 -0.1 0.1
Above Normal (16%) 0.1 0.1 0.1 0.3 0.2 0.0 0.7 0.8 0.1 0.0 0.0 0.1
Below Normal (13%) 0.2 0.2 0.0 0.3 0.1 0.1 0.6 0.8 0.3 0.0 -0.1 0.0

Dry (24%) 0.1 0.1 0.0 0.2 0.3 0.2 0.6 0.6 0.1 -0.2 0.0 0.0
Critical (15%) 0.1 0.1 0.1 0.1 0.2 0.1 0.4 0.5 0.1 -0.2 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-41-1-6. Old River at Tracy Blvd, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Figure C-41-2-1. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-2. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-3. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-4. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-5. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-6. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-7. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-8. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-9. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-10. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

1.6 1.6
1.5

1.7

1.8 1.8
1.7

1.8

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-756 July 2015



Figure C-41-2-11. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-41-2-12. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.8 1.7 0.6 1.1 1.8 1.9 1.8 1.6 2.8 2.3 1.9 1.8
20% 1.7 1.6 0.1 0.7 1.2 1.0 1.2 1.0 2.0 1.7 1.8 1.8
30% 1.7 1.6 0.0 0.3 0.8 0.6 0.8 0.7 1.9 1.6 1.7 1.7
40% 1.7 1.5 -0.1 0.1 0.6 0.3 0.5 0.5 1.7 1.5 1.6 1.7
50% 1.6 1.5 -0.2 0.0 0.3 0.2 0.4 0.3 1.6 1.4 1.5 1.6
60% 1.6 1.5 -0.2 -0.1 0.1 0.1 0.2 0.3 1.5 1.4 1.5 1.6
70% 1.5 1.5 -0.3 -0.1 0.1 -0.1 0.0 0.2 1.5 1.3 1.5 1.6
80% 1.5 1.4 -0.4 -0.2 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.5
90% 1.5 1.4 -0.5 -0.2 -0.2 -0.2 -0.2 0.0 1.3 1.2 1.4 1.5

Full Simulation Period
b 1.6 1.6 0.0 0.5 0.8 0.6 0.6 0.7 1.8 1.6 1.6 1.7

Wet (32%) 1.7 1.7 0.5 1.4 1.8 1.7 1.6 1.4 2.3 2.0 1.8 1.8
Above Normal (16%) 1.6 1.5 0.0 0.4 0.9 0.5 0.7 0.6 1.9 1.5 1.5 1.6
Below Normal (13%) 1.7 1.6 -0.2 0.0 0.3 0.0 0.3 0.3 1.6 1.4 1.5 1.6

Dry (24%) 1.6 1.5 -0.3 -0.1 0.1 0.1 0.1 0.3 1.5 1.3 1.6 1.6
Critical (15%) 1.6 1.5 -0.2 -0.2 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.6 1.6 0.5 1.2 2.0 2.2 1.6 1.4 3.1 2.3 1.9 1.8
20% 1.6 1.6 0.0 0.6 1.3 1.1 0.5 0.5 2.2 1.7 1.8 1.7
30% 1.5 1.5 0.0 0.1 0.7 0.6 0.1 0.2 1.9 1.6 1.7 1.7
40% 1.5 1.5 -0.2 -0.1 0.3 0.3 0.0 0.1 1.8 1.5 1.6 1.6
50% 1.5 1.5 -0.3 -0.2 0.2 0.1 -0.1 0.0 1.6 1.5 1.5 1.6
60% 1.5 1.5 -0.3 -0.2 0.0 0.0 -0.2 -0.1 1.5 1.4 1.5 1.6
70% 1.4 1.4 -0.4 -0.3 -0.1 -0.1 -0.3 -0.1 1.4 1.3 1.5 1.5
80% 1.4 1.4 -0.4 -0.3 -0.2 -0.2 -0.3 -0.1 1.3 1.3 1.5 1.5
90% 1.4 1.4 -0.5 -0.4 -0.3 -0.3 -0.4 -0.2 1.2 1.2 1.4 1.5

Full Simulation Period
b 1.5 1.6 0.0 0.3 0.7 0.6 0.3 0.4 1.8 1.6 1.6 1.7

Wet (32%) 1.6 1.7 0.4 1.2 1.7 1.7 1.2 1.1 2.5 2.0 1.8 1.8
Above Normal (16%) 1.5 1.5 -0.1 0.2 0.8 0.5 0.0 0.1 1.9 1.6 1.6 1.6
Below Normal (13%) 1.5 1.5 -0.2 -0.2 0.2 -0.1 -0.2 0.0 1.5 1.4 1.6 1.6

Dry (24%) 1.5 1.5 -0.3 -0.3 -0.1 0.0 -0.2 0.0 1.5 1.4 1.6 1.6
Critical (15%) 1.5 1.5 -0.2 -0.2 -0.1 -0.2 -0.3 0.0 1.4 1.4 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.2 0.0 -0.1 0.1 0.2 0.2 -0.2 -0.2 0.3 0.0 0.0 0.0
20% -0.2 0.0 -0.1 -0.2 0.0 0.1 -0.7 -0.5 0.1 0.1 0.0 0.0

30% -0.1 0.0 0.0 -0.2 0.0 0.0 -0.7 -0.5 0.0 0.0 0.0 0.0

40% -0.1 0.0 -0.1 -0.2 -0.2 0.0 -0.6 -0.4 0.0 0.0 0.0 0.0

50% -0.2 0.0 -0.1 -0.2 -0.1 -0.1 -0.5 -0.3 -0.1 0.0 0.0 0.0

60% -0.1 0.0 -0.1 -0.2 -0.2 -0.1 -0.5 -0.3 0.0 0.0 0.0 0.0
70% -0.1 0.0 0.0 -0.2 -0.2 -0.1 -0.3 -0.3 -0.1 0.0 0.0 0.0

80% -0.1 0.0 0.0 -0.1 -0.2 -0.1 -0.2 -0.3 -0.1 0.0 0.0 0.0

90% -0.1 0.0 0.0 -0.1 -0.1 -0.1 -0.2 -0.2 0.0 0.1 0.0 0.0

Full Simulation Period
b

-0.1 0.0 0.0 -0.2 -0.1 -0.1 -0.4 -0.3 0.0 0.0 0.0 0.0

Wet (32%) -0.2 -0.1 -0.1 -0.1 -0.1 0.0 -0.4 -0.4 0.2 0.0 0.0 0.0

Above Normal (16%) -0.1 0.0 0.0 -0.2 -0.1 -0.1 -0.6 -0.5 0.0 0.0 0.0 0.0

Below Normal (13%) -0.2 -0.1 0.0 -0.2 -0.1 -0.1 -0.5 -0.3 -0.1 0.0 0.0 0.0
Dry (24%) -0.1 0.0 0.0 -0.1 -0.2 -0.1 -0.3 -0.2 0.0 0.1 0.0 0.0

Critical (15%) -0.1 0.0 0.0 -0.1 -0.1 -0.1 -0.2 -0.1 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-41-2-1. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-759 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.8 1.7 0.6 1.1 1.8 1.9 1.8 1.6 2.8 2.3 1.9 1.8
20% 1.7 1.6 0.1 0.7 1.2 1.0 1.2 1.0 2.0 1.7 1.8 1.8
30% 1.7 1.6 0.0 0.3 0.8 0.6 0.8 0.7 1.9 1.6 1.7 1.7
40% 1.7 1.5 -0.1 0.1 0.6 0.3 0.5 0.5 1.7 1.5 1.6 1.7
50% 1.6 1.5 -0.2 0.0 0.3 0.2 0.4 0.3 1.6 1.4 1.5 1.6
60% 1.6 1.5 -0.2 -0.1 0.1 0.1 0.2 0.3 1.5 1.4 1.5 1.6
70% 1.5 1.5 -0.3 -0.1 0.1 -0.1 0.0 0.2 1.5 1.3 1.5 1.6
80% 1.5 1.4 -0.4 -0.2 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.5
90% 1.5 1.4 -0.5 -0.2 -0.2 -0.2 -0.2 0.0 1.3 1.2 1.4 1.5

Full Simulation Period
b 1.6 1.6 0.0 0.5 0.8 0.6 0.6 0.7 1.8 1.6 1.6 1.7

Wet (32%) 1.7 1.7 0.5 1.4 1.8 1.7 1.6 1.4 2.3 2.0 1.8 1.8
Above Normal (16%) 1.6 1.5 0.0 0.4 0.9 0.5 0.7 0.6 1.9 1.5 1.5 1.6
Below Normal (13%) 1.7 1.6 -0.2 0.0 0.3 0.0 0.3 0.3 1.6 1.4 1.5 1.6

Dry (24%) 1.6 1.5 -0.3 -0.1 0.1 0.1 0.1 0.3 1.5 1.3 1.6 1.6
Critical (15%) 1.6 1.5 -0.2 -0.2 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.6 1.6 0.6 1.4 2.5 2.2 1.7 1.4 2.8 2.3 2.0 1.9
20% 1.6 1.6 0.1 0.7 1.3 1.0 0.9 0.7 1.9 1.7 1.8 1.8
30% 1.6 1.5 0.0 0.3 0.8 0.5 0.4 0.4 1.7 1.5 1.7 1.7
40% 1.5 1.5 -0.1 0.1 0.6 0.3 0.3 0.2 1.6 1.5 1.6 1.6
50% 1.5 1.5 -0.2 0.0 0.2 0.2 0.1 0.2 1.5 1.4 1.5 1.6
60% 1.5 1.5 -0.3 -0.1 0.1 0.0 0.0 0.1 1.4 1.4 1.5 1.6
70% 1.4 1.4 -0.3 -0.1 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.6
80% 1.4 1.4 -0.4 -0.2 -0.1 -0.2 -0.2 0.0 1.3 1.3 1.5 1.5
90% 1.4 1.4 -0.4 -0.2 -0.2 -0.2 -0.3 0.0 1.2 1.2 1.4 1.5

Full Simulation Period
b 1.5 1.6 0.0 0.5 0.8 0.6 0.5 0.5 1.7 1.6 1.6 1.7

Wet (32%) 1.6 1.7 0.5 1.4 1.8 1.7 1.4 1.2 2.2 2.0 1.9 1.9
Above Normal (16%) 1.5 1.5 0.0 0.4 0.9 0.5 0.4 0.4 1.7 1.5 1.5 1.6
Below Normal (13%) 1.5 1.5 -0.2 0.0 0.4 0.0 0.1 0.2 1.5 1.4 1.5 1.6

Dry (24%) 1.5 1.5 -0.3 -0.1 0.1 0.1 0.0 0.2 1.4 1.3 1.6 1.6
Critical (15%) 1.5 1.5 -0.2 -0.2 0.0 -0.1 -0.2 0.1 1.3 1.4 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.2 0.0 0.0 0.2 0.6 0.3 -0.1 -0.3 0.0 0.0 0.2 0.1
20% -0.1 0.0 0.0 -0.1 0.0 0.0 -0.3 -0.3 -0.2 0.0 0.0 0.0

30% -0.1 0.0 0.0 0.0 0.0 -0.1 -0.4 -0.3 -0.2 0.0 0.0 0.0

40% -0.1 0.0 0.0 0.0 0.0 0.0 -0.3 -0.2 -0.2 0.0 0.0 0.0

50% -0.1 0.0 0.0 0.0 -0.1 0.0 -0.2 -0.2 -0.2 0.0 0.0 0.0

60% -0.1 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 -0.1 0.0 0.0 0.0

70% -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0
80% -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0

90% -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.1 0.0 0.0 0.0

Wet (32%) -0.1 -0.1 0.0 0.0 0.1 0.0 -0.2 -0.3 -0.1 0.0 0.0 0.0
Above Normal (16%) -0.1 0.0 0.0 0.0 0.0 -0.1 -0.3 -0.3 -0.2 0.0 0.0 0.0

Below Normal (13%) -0.2 -0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.1 0.0 0.0 0.0

Dry (24%) -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0
Critical (15%) -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-41-2-2. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.8 1.7 0.6 1.1 1.8 1.9 1.8 1.6 2.8 2.3 1.9 1.8
20% 1.7 1.6 0.1 0.7 1.2 1.0 1.2 1.0 2.0 1.7 1.8 1.8
30% 1.7 1.6 0.0 0.3 0.8 0.6 0.8 0.7 1.9 1.6 1.7 1.7
40% 1.7 1.5 -0.1 0.1 0.6 0.3 0.5 0.5 1.7 1.5 1.6 1.7
50% 1.6 1.5 -0.2 0.0 0.3 0.2 0.4 0.3 1.6 1.4 1.5 1.6
60% 1.6 1.5 -0.2 -0.1 0.1 0.1 0.2 0.3 1.5 1.4 1.5 1.6
70% 1.5 1.5 -0.3 -0.1 0.1 -0.1 0.0 0.2 1.5 1.3 1.5 1.6
80% 1.5 1.4 -0.4 -0.2 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.5
90% 1.5 1.4 -0.5 -0.2 -0.2 -0.2 -0.2 0.0 1.3 1.2 1.4 1.5

Full Simulation Period
b 1.6 1.6 0.0 0.5 0.8 0.6 0.6 0.7 1.8 1.6 1.6 1.7

Wet (32%) 1.7 1.7 0.5 1.4 1.8 1.7 1.6 1.4 2.3 2.0 1.8 1.8
Above Normal (16%) 1.6 1.5 0.0 0.4 0.9 0.5 0.7 0.6 1.9 1.5 1.5 1.6
Below Normal (13%) 1.7 1.6 -0.2 0.0 0.3 0.0 0.3 0.3 1.6 1.4 1.5 1.6

Dry (24%) 1.6 1.5 -0.3 -0.1 0.1 0.1 0.1 0.3 1.5 1.3 1.6 1.6
Critical (15%) 1.6 1.5 -0.2 -0.2 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.8 1.7 0.6 1.1 1.8 1.9 1.8 1.6 2.8 2.3 1.8 1.8
20% 1.7 1.6 0.1 0.7 1.3 1.0 1.2 1.0 2.0 1.7 1.8 1.8
30% 1.7 1.6 0.0 0.3 0.8 0.6 0.7 0.7 1.9 1.6 1.7 1.7
40% 1.7 1.5 -0.1 0.1 0.6 0.3 0.5 0.5 1.7 1.5 1.6 1.7
50% 1.6 1.5 -0.2 0.0 0.3 0.2 0.4 0.4 1.7 1.4 1.5 1.6
60% 1.6 1.5 -0.2 -0.1 0.1 0.1 0.3 0.4 1.5 1.4 1.5 1.6
70% 1.6 1.5 -0.3 -0.1 0.1 -0.1 0.1 0.3 1.5 1.3 1.5 1.6
80% 1.5 1.4 -0.4 -0.2 0.0 -0.1 0.0 0.2 1.4 1.3 1.4 1.5
90% 1.5 1.4 -0.5 -0.2 -0.2 -0.2 -0.1 0.1 1.3 1.1 1.4 1.5

Full Simulation Period
b 1.6 1.6 0.0 0.5 0.8 0.6 0.7 0.7 1.8 1.6 1.6 1.7

Wet (32%) 1.7 1.7 0.5 1.4 1.8 1.7 1.6 1.5 2.3 2.0 1.8 1.8
Above Normal (16%) 1.6 1.5 0.0 0.4 0.9 0.5 0.7 0.7 1.9 1.5 1.5 1.6
Below Normal (13%) 1.7 1.6 -0.2 0.0 0.3 0.0 0.3 0.4 1.6 1.4 1.5 1.6

Dry (24%) 1.6 1.5 -0.3 -0.1 0.1 0.1 0.2 0.4 1.5 1.3 1.5 1.6
Critical (15%) 1.6 1.5 -0.2 -0.2 0.0 -0.1 0.0 0.2 1.4 1.3 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-41-2-3. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.6 1.6 0.5 1.2 2.0 2.2 1.6 1.4 3.1 2.3 1.9 1.8
20% 1.6 1.6 0.0 0.6 1.3 1.1 0.5 0.5 2.2 1.7 1.8 1.7
30% 1.5 1.5 0.0 0.1 0.7 0.6 0.1 0.2 1.9 1.6 1.7 1.7
40% 1.5 1.5 -0.2 -0.1 0.3 0.3 0.0 0.1 1.8 1.5 1.6 1.6
50% 1.5 1.5 -0.3 -0.2 0.2 0.1 -0.1 0.0 1.6 1.5 1.5 1.6
60% 1.5 1.5 -0.3 -0.2 0.0 0.0 -0.2 -0.1 1.5 1.4 1.5 1.6
70% 1.4 1.4 -0.4 -0.3 -0.1 -0.1 -0.3 -0.1 1.4 1.3 1.5 1.5
80% 1.4 1.4 -0.4 -0.3 -0.2 -0.2 -0.3 -0.1 1.3 1.3 1.5 1.5
90% 1.4 1.4 -0.5 -0.4 -0.3 -0.3 -0.4 -0.2 1.2 1.2 1.4 1.5

Full Simulation Period
b 1.5 1.6 0.0 0.3 0.7 0.6 0.3 0.4 1.8 1.6 1.6 1.7

Wet (32%) 1.6 1.7 0.4 1.2 1.7 1.7 1.2 1.1 2.5 2.0 1.8 1.8
Above Normal (16%) 1.5 1.5 -0.1 0.2 0.8 0.5 0.0 0.1 1.9 1.6 1.6 1.6
Below Normal (13%) 1.5 1.5 -0.2 -0.2 0.2 -0.1 -0.2 0.0 1.5 1.4 1.6 1.6

Dry (24%) 1.5 1.5 -0.3 -0.3 -0.1 0.0 -0.2 0.0 1.5 1.4 1.6 1.6
Critical (15%) 1.5 1.5 -0.2 -0.2 -0.1 -0.2 -0.3 0.0 1.4 1.4 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.8 1.7 0.6 1.1 1.8 1.9 1.8 1.6 2.8 2.3 1.9 1.8
20% 1.7 1.6 0.1 0.7 1.2 1.0 1.2 1.0 2.0 1.7 1.8 1.8
30% 1.7 1.6 0.0 0.3 0.8 0.6 0.8 0.7 1.9 1.6 1.7 1.7
40% 1.7 1.5 -0.1 0.1 0.6 0.3 0.5 0.5 1.7 1.5 1.6 1.7
50% 1.6 1.5 -0.2 0.0 0.3 0.2 0.4 0.3 1.6 1.4 1.5 1.6
60% 1.6 1.5 -0.2 -0.1 0.1 0.1 0.2 0.3 1.5 1.4 1.5 1.6
70% 1.5 1.5 -0.3 -0.1 0.1 -0.1 0.0 0.2 1.5 1.3 1.5 1.6
80% 1.5 1.4 -0.4 -0.2 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.5
90% 1.5 1.4 -0.5 -0.2 -0.2 -0.2 -0.2 0.0 1.3 1.2 1.4 1.5

Full Simulation Period
b 1.6 1.6 0.0 0.5 0.8 0.6 0.6 0.7 1.8 1.6 1.6 1.7

Wet (32%) 1.7 1.7 0.5 1.4 1.8 1.7 1.6 1.4 2.3 2.0 1.8 1.8
Above Normal (16%) 1.6 1.5 0.0 0.4 0.9 0.5 0.7 0.6 1.9 1.5 1.5 1.6
Below Normal (13%) 1.7 1.6 -0.2 0.0 0.3 0.0 0.3 0.3 1.6 1.4 1.5 1.6

Dry (24%) 1.6 1.5 -0.3 -0.1 0.1 0.1 0.1 0.3 1.5 1.3 1.6 1.6
Critical (15%) 1.6 1.5 -0.2 -0.2 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.2 0.0 0.1 -0.1 -0.2 -0.2 0.2 0.2 -0.3 0.0 0.0 0.0

20% 0.2 0.0 0.1 0.2 0.0 -0.1 0.7 0.5 -0.1 -0.1 0.0 0.0
30% 0.1 0.0 0.0 0.2 0.0 0.0 0.7 0.5 0.0 0.0 0.0 0.0
40% 0.1 0.0 0.1 0.2 0.2 0.0 0.6 0.4 0.0 0.0 0.0 0.0
50% 0.2 0.0 0.1 0.2 0.1 0.1 0.5 0.3 0.1 0.0 0.0 0.0
60% 0.1 0.0 0.1 0.2 0.2 0.1 0.5 0.3 0.0 0.0 0.0 0.0

70% 0.1 0.0 0.0 0.2 0.2 0.1 0.3 0.3 0.1 0.0 0.0 0.0
80% 0.1 0.0 0.0 0.1 0.2 0.1 0.2 0.3 0.1 0.0 0.0 0.0
90% 0.1 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.0 -0.1 0.0 0.0

Full Simulation Period
b 0.1 0.0 0.0 0.2 0.1 0.1 0.4 0.3 0.0 0.0 0.0 0.0

Wet (32%) 0.2 0.1 0.1 0.1 0.1 0.0 0.4 0.4 -0.2 0.0 0.0 0.0
Above Normal (16%) 0.1 0.0 0.0 0.2 0.1 0.1 0.6 0.5 0.0 0.0 0.0 0.0
Below Normal (13%) 0.2 0.1 0.0 0.2 0.1 0.1 0.5 0.3 0.1 0.0 0.0 0.0

Dry (24%) 0.1 0.0 0.0 0.1 0.2 0.1 0.3 0.2 0.0 -0.1 0.0 0.0
Critical (15%) 0.1 0.0 0.0 0.1 0.1 0.1 0.2 0.1 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-41-2-4. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.6 1.6 0.5 1.2 2.0 2.2 1.6 1.4 3.1 2.3 1.9 1.8
20% 1.6 1.6 0.0 0.6 1.3 1.1 0.5 0.5 2.2 1.7 1.8 1.7
30% 1.5 1.5 0.0 0.1 0.7 0.6 0.1 0.2 1.9 1.6 1.7 1.7
40% 1.5 1.5 -0.2 -0.1 0.3 0.3 0.0 0.1 1.8 1.5 1.6 1.6
50% 1.5 1.5 -0.3 -0.2 0.2 0.1 -0.1 0.0 1.6 1.5 1.5 1.6
60% 1.5 1.5 -0.3 -0.2 0.0 0.0 -0.2 -0.1 1.5 1.4 1.5 1.6
70% 1.4 1.4 -0.4 -0.3 -0.1 -0.1 -0.3 -0.1 1.4 1.3 1.5 1.5
80% 1.4 1.4 -0.4 -0.3 -0.2 -0.2 -0.3 -0.1 1.3 1.3 1.5 1.5
90% 1.4 1.4 -0.5 -0.4 -0.3 -0.3 -0.4 -0.2 1.2 1.2 1.4 1.5

Full Simulation Period
b 1.5 1.6 0.0 0.3 0.7 0.6 0.3 0.4 1.8 1.6 1.6 1.7

Wet (32%) 1.6 1.7 0.4 1.2 1.7 1.7 1.2 1.1 2.5 2.0 1.8 1.8
Above Normal (16%) 1.5 1.5 -0.1 0.2 0.8 0.5 0.0 0.1 1.9 1.6 1.6 1.6
Below Normal (13%) 1.5 1.5 -0.2 -0.2 0.2 -0.1 -0.2 0.0 1.5 1.4 1.6 1.6

Dry (24%) 1.5 1.5 -0.3 -0.3 -0.1 0.0 -0.2 0.0 1.5 1.4 1.6 1.6
Critical (15%) 1.5 1.5 -0.2 -0.2 -0.1 -0.2 -0.3 0.0 1.4 1.4 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.6 1.6 0.6 1.4 2.5 2.2 1.7 1.4 2.8 2.3 2.0 1.9
20% 1.6 1.6 0.1 0.7 1.3 1.0 0.9 0.7 1.9 1.7 1.8 1.8
30% 1.6 1.5 0.0 0.3 0.8 0.5 0.4 0.4 1.7 1.5 1.7 1.7
40% 1.5 1.5 -0.1 0.1 0.6 0.3 0.3 0.2 1.6 1.5 1.6 1.6
50% 1.5 1.5 -0.2 0.0 0.2 0.2 0.1 0.2 1.5 1.4 1.5 1.6
60% 1.5 1.5 -0.3 -0.1 0.1 0.0 0.0 0.1 1.4 1.4 1.5 1.6
70% 1.4 1.4 -0.3 -0.1 0.0 -0.1 -0.1 0.1 1.4 1.3 1.5 1.6
80% 1.4 1.4 -0.4 -0.2 -0.1 -0.2 -0.2 0.0 1.3 1.3 1.5 1.5
90% 1.4 1.4 -0.4 -0.2 -0.2 -0.2 -0.3 0.0 1.2 1.2 1.4 1.5

Full Simulation Period
b 1.5 1.6 0.0 0.5 0.8 0.6 0.5 0.5 1.7 1.6 1.6 1.7

Wet (32%) 1.6 1.7 0.5 1.4 1.8 1.7 1.4 1.2 2.2 2.0 1.9 1.9
Above Normal (16%) 1.5 1.5 0.0 0.4 0.9 0.5 0.4 0.4 1.7 1.5 1.5 1.6
Below Normal (13%) 1.5 1.5 -0.2 0.0 0.4 0.0 0.1 0.2 1.5 1.4 1.5 1.6

Dry (24%) 1.5 1.5 -0.3 -0.1 0.1 0.1 0.0 0.2 1.4 1.3 1.6 1.6
Critical (15%) 1.5 1.5 -0.2 -0.2 0.0 -0.1 -0.2 0.1 1.3 1.4 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.1 0.1 0.5 0.0 0.1 -0.1 -0.3 0.0 0.1 0.1
20% 0.0 0.0 0.1 0.1 0.0 -0.2 0.4 0.2 -0.3 -0.1 0.0 0.0
30% 0.0 0.0 0.0 0.3 0.0 0.0 0.3 0.2 -0.2 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.2 0.3 0.0 0.3 0.1 -0.2 0.0 0.0 0.0

50% 0.0 0.0 0.1 0.2 0.1 0.1 0.3 0.2 -0.1 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.1 0.2 0.1 0.2 0.2 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.2 0.2 0.0 0.2 0.2 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.2 0.2 0.1 0.2 0.1 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.2 0.1 0.1 0.1 0.1 -0.1 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.1 0.2 0.1 0.0 0.2 0.1 -0.1 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.1 0.1 0.1 0.0 0.2 0.1 -0.3 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.1 0.2 0.1 0.0 0.3 0.2 -0.1 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.2 0.1 0.0 0.3 0.2 0.0 0.0 -0.1 0.0

Dry (24%) 0.0 0.0 0.0 0.1 0.2 0.1 0.2 0.2 0.0 0.0 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-41-2-5. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.6 1.6 0.5 1.2 2.0 2.2 1.6 1.4 3.1 2.3 1.9 1.8
20% 1.6 1.6 0.0 0.6 1.3 1.1 0.5 0.5 2.2 1.7 1.8 1.7
30% 1.5 1.5 0.0 0.1 0.7 0.6 0.1 0.2 1.9 1.6 1.7 1.7
40% 1.5 1.5 -0.2 -0.1 0.3 0.3 0.0 0.1 1.8 1.5 1.6 1.6
50% 1.5 1.5 -0.3 -0.2 0.2 0.1 -0.1 0.0 1.6 1.5 1.5 1.6
60% 1.5 1.5 -0.3 -0.2 0.0 0.0 -0.2 -0.1 1.5 1.4 1.5 1.6
70% 1.4 1.4 -0.4 -0.3 -0.1 -0.1 -0.3 -0.1 1.4 1.3 1.5 1.5
80% 1.4 1.4 -0.4 -0.3 -0.2 -0.2 -0.3 -0.1 1.3 1.3 1.5 1.5
90% 1.4 1.4 -0.5 -0.4 -0.3 -0.3 -0.4 -0.2 1.2 1.2 1.4 1.5

Full Simulation Period
b 1.5 1.6 0.0 0.3 0.7 0.6 0.3 0.4 1.8 1.6 1.6 1.7

Wet (32%) 1.6 1.7 0.4 1.2 1.7 1.7 1.2 1.1 2.5 2.0 1.8 1.8
Above Normal (16%) 1.5 1.5 -0.1 0.2 0.8 0.5 0.0 0.1 1.9 1.6 1.6 1.6
Below Normal (13%) 1.5 1.5 -0.2 -0.2 0.2 -0.1 -0.2 0.0 1.5 1.4 1.6 1.6

Dry (24%) 1.5 1.5 -0.3 -0.3 -0.1 0.0 -0.2 0.0 1.5 1.4 1.6 1.6
Critical (15%) 1.5 1.5 -0.2 -0.2 -0.1 -0.2 -0.3 0.0 1.4 1.4 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.8 1.7 0.6 1.1 1.8 1.9 1.8 1.6 2.8 2.3 1.8 1.8
20% 1.7 1.6 0.1 0.7 1.3 1.0 1.2 1.0 2.0 1.7 1.8 1.8
30% 1.7 1.6 0.0 0.3 0.8 0.6 0.7 0.7 1.9 1.6 1.7 1.7
40% 1.7 1.5 -0.1 0.1 0.6 0.3 0.5 0.5 1.7 1.5 1.6 1.7
50% 1.6 1.5 -0.2 0.0 0.3 0.2 0.4 0.4 1.7 1.4 1.5 1.6
60% 1.6 1.5 -0.2 -0.1 0.1 0.1 0.3 0.4 1.5 1.4 1.5 1.6
70% 1.6 1.5 -0.3 -0.1 0.1 -0.1 0.1 0.3 1.5 1.3 1.5 1.6
80% 1.5 1.4 -0.4 -0.2 0.0 -0.1 0.0 0.2 1.4 1.3 1.4 1.5
90% 1.5 1.4 -0.5 -0.2 -0.2 -0.2 -0.1 0.1 1.3 1.1 1.4 1.5

Full Simulation Period
b 1.6 1.6 0.0 0.5 0.8 0.6 0.7 0.7 1.8 1.6 1.6 1.7

Wet (32%) 1.7 1.7 0.5 1.4 1.8 1.7 1.6 1.5 2.3 2.0 1.8 1.8
Above Normal (16%) 1.6 1.5 0.0 0.4 0.9 0.5 0.7 0.7 1.9 1.5 1.5 1.6
Below Normal (13%) 1.7 1.6 -0.2 0.0 0.3 0.0 0.3 0.4 1.6 1.4 1.5 1.6

Dry (24%) 1.6 1.5 -0.3 -0.1 0.1 0.1 0.2 0.4 1.5 1.3 1.5 1.6
Critical (15%) 1.6 1.5 -0.2 -0.2 0.0 -0.1 0.0 0.2 1.4 1.3 1.5 1.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.2 0.0 0.1 -0.1 -0.2 -0.2 0.2 0.2 -0.3 0.0 -0.1 0.0

20% 0.2 0.1 0.1 0.2 0.0 -0.1 0.7 0.5 -0.1 -0.1 0.0 0.0
30% 0.1 0.0 0.0 0.2 0.0 0.0 0.6 0.5 0.0 0.0 0.0 0.0
40% 0.1 0.0 0.1 0.2 0.2 0.0 0.6 0.4 0.0 0.0 0.0 0.0
50% 0.2 0.0 0.1 0.2 0.1 0.1 0.6 0.4 0.1 0.0 0.0 0.0
60% 0.1 0.0 0.1 0.2 0.2 0.1 0.5 0.4 0.0 0.0 0.0 0.0

70% 0.1 0.0 0.0 0.2 0.2 0.1 0.4 0.4 0.1 0.0 0.0 0.0
80% 0.1 0.0 0.0 0.1 0.2 0.1 0.3 0.4 0.1 -0.1 0.0 0.0
90% 0.1 0.0 0.0 0.1 0.1 0.1 0.3 0.3 0.0 -0.1 0.0 0.0

Full Simulation Period
b 0.1 0.0 0.0 0.2 0.1 0.1 0.4 0.4 0.0 0.0 0.0 0.0

Wet (32%) 0.2 0.0 0.1 0.1 0.1 0.0 0.4 0.4 -0.2 0.0 0.0 0.0
Above Normal (16%) 0.1 0.0 0.0 0.2 0.1 0.0 0.6 0.5 0.0 0.0 0.0 0.0
Below Normal (13%) 0.2 0.1 0.0 0.2 0.1 0.1 0.5 0.4 0.1 0.0 0.0 0.0

Dry (24%) 0.1 0.0 0.0 0.1 0.2 0.1 0.4 0.3 0.0 -0.1 0.0 0.0
Critical (15%) 0.1 0.0 0.0 0.1 0.1 0.1 0.3 0.2 0.0 -0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-41-2-6. Old River at Tracy Blvd, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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C.42. Mokelumne River at Terminous Water Surface Elevation 



Figure C-42-1-1. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-1-2. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-1-3. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-1-4. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-1-5. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-1-6. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

3.8 3.8 3.8 3.8
3.9 3.9 3.9 3.9

0.0

1.0

2.0

3.0

4.0

5.0

6.0

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-771 July 2015



Figure C-42-1-7. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-1-8. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-1-9. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-1-10. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-775 July 2015



Figure C-42-1-11. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-776 July 2015



Figure C-42-1-12. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-777 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.7 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.1 4.2 4.1 4.0
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.0 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.6 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
60% 3.5 3.6 3.7 3.8 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.6 3.8 4.0 3.8 3.7
80% 3.4 3.5 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.9 4.0 4.1 3.9 3.9
Above Normal (16%) 3.6 3.6 3.8 4.0 4.2 3.7 3.5 3.7 3.9 4.1 3.9 3.8
Below Normal (13%) 3.6 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.4 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.8 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.2 4.2 4.1 3.9
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.1 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.6 3.9 4.1 3.9 3.8
60% 3.5 3.5 3.7 3.7 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.5 3.8 4.0 3.8 3.7
80% 3.4 3.4 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.8 4.0 4.1 3.9 3.8
Above Normal (16%) 3.6 3.6 3.8 4.0 4.1 3.7 3.5 3.7 3.9 4.0 3.9 3.7
Below Normal (13%) 3.5 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.3 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-42-1-1. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-778 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.7 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.1 4.2 4.1 4.0
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.0 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.6 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
60% 3.5 3.6 3.7 3.8 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.6 3.8 4.0 3.8 3.7
80% 3.4 3.5 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.9 4.0 4.1 3.9 3.9
Above Normal (16%) 3.6 3.6 3.8 4.0 4.2 3.7 3.5 3.7 3.9 4.1 3.9 3.8
Below Normal (13%) 3.6 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.4 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.8 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.1 4.2 4.1 3.9
20% 3.7 3.8 4.2 4.3 4.3 3.9 3.7 3.9 4.0 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.6 3.9 4.1 3.9 3.8
60% 3.5 3.5 3.7 3.8 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.5 3.8 4.0 3.8 3.7
80% 3.4 3.4 3.6 3.6 3.5 3.3 3.2 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 4.0 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.8 4.0 4.1 3.9 3.8
Above Normal (16%) 3.6 3.6 3.8 4.1 4.2 3.7 3.5 3.7 3.9 4.0 3.9 3.7
Below Normal (13%) 3.5 3.6 3.8 3.8 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.4 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-42-1-2. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-779 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.7 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.1 4.2 4.1 4.0
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.0 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.6 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
60% 3.5 3.6 3.7 3.8 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.6 3.8 4.0 3.8 3.7
80% 3.4 3.5 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.9 4.0 4.1 3.9 3.9
Above Normal (16%) 3.6 3.6 3.8 4.0 4.2 3.7 3.5 3.7 3.9 4.1 3.9 3.8
Below Normal (13%) 3.6 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.4 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.7 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.1 4.2 4.1 4.0
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.0 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.6 3.6 3.8 3.8 3.8 3.5 3.5 3.7 3.9 4.1 3.9 3.8
60% 3.5 3.6 3.7 3.8 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.6 3.8 4.0 3.8 3.7
80% 3.4 3.5 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.9 4.0 4.1 3.9 3.9
Above Normal (16%) 3.6 3.7 3.8 4.0 4.2 3.7 3.5 3.7 3.9 4.1 3.9 3.8
Below Normal (13%) 3.6 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.4 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.4 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-42-1-3. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-780 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.8 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.2 4.2 4.1 3.9
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.1 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.6 3.9 4.1 3.9 3.8
60% 3.5 3.5 3.7 3.7 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.5 3.8 4.0 3.8 3.7
80% 3.4 3.4 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.8 4.0 4.1 3.9 3.8
Above Normal (16%) 3.6 3.6 3.8 4.0 4.1 3.7 3.5 3.7 3.9 4.0 3.9 3.7
Below Normal (13%) 3.5 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.3 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.7 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.1 4.2 4.1 4.0
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.0 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.6 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
60% 3.5 3.6 3.7 3.8 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.6 3.8 4.0 3.8 3.7
80% 3.4 3.5 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.9 4.0 4.1 3.9 3.9
Above Normal (16%) 3.6 3.6 3.8 4.0 4.2 3.7 3.5 3.7 3.9 4.1 3.9 3.8
Below Normal (13%) 3.6 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.4 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-42-1-4. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.8 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.2 4.2 4.1 3.9
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.1 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.6 3.9 4.1 3.9 3.8
60% 3.5 3.5 3.7 3.7 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.5 3.8 4.0 3.8 3.7
80% 3.4 3.4 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.8 4.0 4.1 3.9 3.8
Above Normal (16%) 3.6 3.6 3.8 4.0 4.1 3.7 3.5 3.7 3.9 4.0 3.9 3.7
Below Normal (13%) 3.5 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.3 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.8 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.1 4.2 4.1 3.9
20% 3.7 3.8 4.2 4.3 4.3 3.9 3.7 3.9 4.0 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.6 3.9 4.1 3.9 3.8
60% 3.5 3.5 3.7 3.8 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.5 3.8 4.0 3.8 3.7
80% 3.4 3.4 3.6 3.6 3.5 3.3 3.2 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 4.0 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.8 4.0 4.1 3.9 3.8
Above Normal (16%) 3.6 3.6 3.8 4.1 4.2 3.7 3.5 3.7 3.9 4.0 3.9 3.7
Below Normal (13%) 3.5 3.6 3.8 3.8 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.4 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-42-1-5. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.8 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.2 4.2 4.1 3.9
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.1 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.0 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.6 3.9 4.1 3.9 3.8
60% 3.5 3.5 3.7 3.7 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.5 3.8 4.0 3.8 3.7
80% 3.4 3.4 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.0 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.8 4.0 4.1 3.9 3.8
Above Normal (16%) 3.6 3.6 3.8 4.0 4.1 3.7 3.5 3.7 3.9 4.0 3.9 3.7
Below Normal (13%) 3.5 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.3 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.3 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.7 3.9 4.3 4.6 4.6 4.2 3.9 4.0 4.1 4.2 4.1 4.0
20% 3.7 3.8 4.1 4.3 4.3 3.9 3.7 3.9 4.0 4.1 4.0 3.9
30% 3.6 3.7 3.9 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.9
40% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
50% 3.6 3.6 3.8 3.8 3.8 3.5 3.5 3.7 3.9 4.1 3.9 3.8
60% 3.5 3.6 3.7 3.8 3.7 3.4 3.4 3.6 3.9 4.0 3.9 3.7
70% 3.5 3.5 3.7 3.7 3.6 3.4 3.3 3.6 3.8 4.0 3.8 3.7
80% 3.4 3.5 3.6 3.6 3.5 3.3 3.3 3.5 3.8 3.9 3.8 3.6
90% 3.4 3.4 3.5 3.5 3.4 3.2 3.2 3.4 3.7 3.9 3.8 3.6

Full Simulation Period
b 3.6 3.6 3.8 3.9 3.9 3.6 3.5 3.7 3.9 4.1 3.9 3.8

Wet (32%) 3.6 3.7 4.1 4.3 4.2 3.9 3.7 3.9 4.0 4.1 3.9 3.9
Above Normal (16%) 3.6 3.7 3.8 4.0 4.2 3.7 3.5 3.7 3.9 4.1 3.9 3.8
Below Normal (13%) 3.6 3.6 3.8 3.7 3.8 3.3 3.4 3.6 3.9 4.0 3.9 3.8

Dry (24%) 3.5 3.5 3.6 3.7 3.6 3.5 3.4 3.6 3.9 4.0 3.9 3.7
Critical (15%) 3.6 3.6 3.7 3.7 3.6 3.4 3.4 3.6 3.9 4.0 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-42-1-6. Mokelumne River at Terminous, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Figure C-42-2-1. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-2. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-3. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-4. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-5. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-6. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-7. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

-0.2 -0.3 -0.3 -0.2
-0.1 -0.1 -0.1 -0.1

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-790 July 2015



Figure C-42-2-8. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-9. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-10. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-11. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-42-2-12. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.2 0.5 0.9 0.5 0.2 0.0 -0.1 -0.1 -0.1 0.0
20% -0.2 -0.3 -0.1 0.3 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 0.0
30% -0.2 -0.4 -0.3 -0.1 0.2 -0.1 -0.2 -0.3 -0.3 -0.2 -0.2 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1
50% -0.3 -0.5 -0.4 -0.3 -0.1 -0.2 -0.4 -0.4 -0.4 -0.3 -0.2 -0.1
60% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
70% -0.4 -0.5 -0.6 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.4 -0.6 -0.6 -0.5 -0.4 -0.5 -0.6 -0.5 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.6 -0.7 -0.6 -0.5 -0.6 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.4 -0.4 -0.1 0.1 -0.1 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 0.0 -0.2 -0.2 -0.2 -0.2 0.0
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.3 -0.1 -0.3 -0.3 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.3 -0.5 -0.5 -0.4 -0.2 -0.4 -0.4 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.3 -0.5 -0.6 -0.5 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.3 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.1 0.5 0.9 0.6 0.1 0.0 -0.1 -0.1 0.0 0.0
20% -0.2 -0.4 -0.1 0.2 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 -0.1
30% -0.3 -0.4 -0.3 -0.2 0.2 -0.1 -0.3 -0.3 -0.3 -0.2 -0.1 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.4 -0.4 -0.3 -0.2 -0.2 -0.1
50% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
60% -0.4 -0.5 -0.5 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
70% -0.4 -0.6 -0.6 -0.5 -0.4 -0.4 -0.6 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.5 -0.6 -0.7 -0.6 -0.4 -0.5 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.7 -0.7 -0.6 -0.6 -0.6 -0.7 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.5 -0.4 -0.2 0.0 -0.1 -0.4 -0.4 -0.3 -0.3 -0.2 -0.2

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.2 -0.1 -0.3 -0.4 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.4 -0.5 -0.5 -0.4 -0.2 -0.5 -0.5 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.4 -0.6 -0.6 -0.5 -0.4 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.4 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 -0.1

Below Normal (13%) 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-42-2-1. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.2 0.5 0.9 0.5 0.2 0.0 -0.1 -0.1 -0.1 0.0
20% -0.2 -0.3 -0.1 0.3 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 0.0
30% -0.2 -0.4 -0.3 -0.1 0.2 -0.1 -0.2 -0.3 -0.3 -0.2 -0.2 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1
50% -0.3 -0.5 -0.4 -0.3 -0.1 -0.2 -0.4 -0.4 -0.4 -0.3 -0.2 -0.1
60% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
70% -0.4 -0.5 -0.6 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.4 -0.6 -0.6 -0.5 -0.4 -0.5 -0.6 -0.5 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.6 -0.7 -0.6 -0.5 -0.6 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.4 -0.4 -0.1 0.1 -0.1 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 0.0 -0.2 -0.2 -0.2 -0.2 0.0
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.3 -0.1 -0.3 -0.3 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.3 -0.5 -0.5 -0.4 -0.2 -0.4 -0.4 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.3 -0.5 -0.6 -0.5 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.3 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.1 0.5 0.9 0.5 0.1 0.0 -0.1 -0.1 -0.1 0.0
20% -0.2 -0.4 -0.1 0.3 0.4 0.1 0.0 -0.3 -0.3 -0.2 -0.1 -0.1
30% -0.3 -0.4 -0.3 -0.1 0.2 -0.1 -0.3 -0.3 -0.3 -0.2 -0.2 -0.1
40% -0.3 -0.4 -0.4 -0.2 0.1 -0.2 -0.4 -0.4 -0.3 -0.2 -0.2 -0.1
50% -0.4 -0.5 -0.4 -0.3 -0.1 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
60% -0.4 -0.5 -0.5 -0.4 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
70% -0.4 -0.6 -0.5 -0.4 -0.3 -0.4 -0.6 -0.6 -0.4 -0.3 -0.3 -0.2
80% -0.4 -0.6 -0.6 -0.5 -0.4 -0.5 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.7 -0.7 -0.6 -0.5 -0.6 -0.7 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.5 -0.4 -0.1 0.1 -0.1 -0.4 -0.4 -0.3 -0.3 -0.2 -0.2

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1
Above Normal (16%) -0.3 -0.4 -0.4 0.0 0.3 -0.1 -0.3 -0.4 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.4 -0.5 -0.4 -0.4 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.4 -0.6 -0.6 -0.4 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.3 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 -0.1

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-42-2-2. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.2 0.5 0.9 0.5 0.2 0.0 -0.1 -0.1 -0.1 0.0
20% -0.2 -0.3 -0.1 0.3 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 0.0
30% -0.2 -0.4 -0.3 -0.1 0.2 -0.1 -0.2 -0.3 -0.3 -0.2 -0.2 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1
50% -0.3 -0.5 -0.4 -0.3 -0.1 -0.2 -0.4 -0.4 -0.4 -0.3 -0.2 -0.1
60% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
70% -0.4 -0.5 -0.6 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.4 -0.6 -0.6 -0.5 -0.4 -0.5 -0.6 -0.5 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.6 -0.7 -0.6 -0.5 -0.6 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.4 -0.4 -0.1 0.1 -0.1 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 0.0 -0.2 -0.2 -0.2 -0.2 0.0
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.3 -0.1 -0.3 -0.3 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.3 -0.5 -0.5 -0.4 -0.2 -0.4 -0.4 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.3 -0.5 -0.6 -0.5 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.3 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.2 0.5 0.9 0.5 0.2 0.0 -0.1 -0.1 -0.1 0.0
20% -0.2 -0.3 -0.1 0.3 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 0.0
30% -0.2 -0.4 -0.3 -0.1 0.2 -0.1 -0.2 -0.3 -0.3 -0.2 -0.2 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1
50% -0.3 -0.4 -0.4 -0.3 -0.1 -0.2 -0.4 -0.4 -0.4 -0.3 -0.2 -0.1
60% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
70% -0.4 -0.5 -0.6 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.4 -0.6 -0.6 -0.5 -0.4 -0.5 -0.6 -0.5 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.6 -0.7 -0.6 -0.5 -0.6 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.4 -0.4 -0.1 0.1 -0.1 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 0.0 -0.2 -0.2 -0.2 -0.2 0.0
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.3 -0.1 -0.3 -0.3 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.3 -0.5 -0.5 -0.4 -0.2 -0.4 -0.4 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.3 -0.5 -0.6 -0.5 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.3 -0.5 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-42-2-3. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-798 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.1 0.5 0.9 0.6 0.1 0.0 -0.1 -0.1 0.0 0.0
20% -0.2 -0.4 -0.1 0.2 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 -0.1
30% -0.3 -0.4 -0.3 -0.2 0.2 -0.1 -0.3 -0.3 -0.3 -0.2 -0.1 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.4 -0.4 -0.3 -0.2 -0.2 -0.1
50% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
60% -0.4 -0.5 -0.5 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
70% -0.4 -0.6 -0.6 -0.5 -0.4 -0.4 -0.6 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.5 -0.6 -0.7 -0.6 -0.4 -0.5 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.7 -0.7 -0.6 -0.6 -0.6 -0.7 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.5 -0.4 -0.2 0.0 -0.1 -0.4 -0.4 -0.3 -0.3 -0.2 -0.2

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.2 -0.1 -0.3 -0.4 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.4 -0.5 -0.5 -0.4 -0.2 -0.5 -0.5 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.4 -0.6 -0.6 -0.5 -0.4 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.4 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.2 0.5 0.9 0.5 0.2 0.0 -0.1 -0.1 -0.1 0.0
20% -0.2 -0.3 -0.1 0.3 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 0.0
30% -0.2 -0.4 -0.3 -0.1 0.2 -0.1 -0.2 -0.3 -0.3 -0.2 -0.2 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1
50% -0.3 -0.5 -0.4 -0.3 -0.1 -0.2 -0.4 -0.4 -0.4 -0.3 -0.2 -0.1
60% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
70% -0.4 -0.5 -0.6 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.4 -0.6 -0.6 -0.5 -0.4 -0.5 -0.6 -0.5 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.6 -0.7 -0.6 -0.5 -0.6 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.4 -0.4 -0.1 0.1 -0.1 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 0.0 -0.2 -0.2 -0.2 -0.2 0.0
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.3 -0.1 -0.3 -0.3 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.3 -0.5 -0.5 -0.4 -0.2 -0.4 -0.4 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.3 -0.5 -0.6 -0.5 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.3 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
30% 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-42-2-4. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-799 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.1 0.5 0.9 0.6 0.1 0.0 -0.1 -0.1 0.0 0.0
20% -0.2 -0.4 -0.1 0.2 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 -0.1
30% -0.3 -0.4 -0.3 -0.2 0.2 -0.1 -0.3 -0.3 -0.3 -0.2 -0.1 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.4 -0.4 -0.3 -0.2 -0.2 -0.1
50% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
60% -0.4 -0.5 -0.5 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
70% -0.4 -0.6 -0.6 -0.5 -0.4 -0.4 -0.6 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.5 -0.6 -0.7 -0.6 -0.4 -0.5 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.7 -0.7 -0.6 -0.6 -0.6 -0.7 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.5 -0.4 -0.2 0.0 -0.1 -0.4 -0.4 -0.3 -0.3 -0.2 -0.2

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.2 -0.1 -0.3 -0.4 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.4 -0.5 -0.5 -0.4 -0.2 -0.5 -0.5 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.4 -0.6 -0.6 -0.5 -0.4 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.4 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.1 0.5 0.9 0.5 0.1 0.0 -0.1 -0.1 -0.1 0.0
20% -0.2 -0.4 -0.1 0.3 0.4 0.1 0.0 -0.3 -0.3 -0.2 -0.1 -0.1
30% -0.3 -0.4 -0.3 -0.1 0.2 -0.1 -0.3 -0.3 -0.3 -0.2 -0.2 -0.1
40% -0.3 -0.4 -0.4 -0.2 0.1 -0.2 -0.4 -0.4 -0.3 -0.2 -0.2 -0.1
50% -0.4 -0.5 -0.4 -0.3 -0.1 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
60% -0.4 -0.5 -0.5 -0.4 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
70% -0.4 -0.6 -0.5 -0.4 -0.3 -0.4 -0.6 -0.6 -0.4 -0.3 -0.3 -0.2
80% -0.4 -0.6 -0.6 -0.5 -0.4 -0.5 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.7 -0.7 -0.6 -0.5 -0.6 -0.7 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.5 -0.4 -0.1 0.1 -0.1 -0.4 -0.4 -0.3 -0.3 -0.2 -0.2

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1
Above Normal (16%) -0.3 -0.4 -0.4 0.0 0.3 -0.1 -0.3 -0.4 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.4 -0.5 -0.4 -0.4 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.4 -0.6 -0.6 -0.4 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.3 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-42-2-5. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-800 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.1 0.5 0.9 0.6 0.1 0.0 -0.1 -0.1 0.0 0.0
20% -0.2 -0.4 -0.1 0.2 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 -0.1
30% -0.3 -0.4 -0.3 -0.2 0.2 -0.1 -0.3 -0.3 -0.3 -0.2 -0.1 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.4 -0.4 -0.3 -0.2 -0.2 -0.1
50% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
60% -0.4 -0.5 -0.5 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
70% -0.4 -0.6 -0.6 -0.5 -0.4 -0.4 -0.6 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.5 -0.6 -0.7 -0.6 -0.4 -0.5 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.7 -0.7 -0.6 -0.6 -0.6 -0.7 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.5 -0.4 -0.2 0.0 -0.1 -0.4 -0.4 -0.3 -0.3 -0.2 -0.2

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.2 -0.1 -0.3 -0.4 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.4 -0.5 -0.5 -0.4 -0.2 -0.5 -0.5 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.4 -0.6 -0.6 -0.5 -0.4 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.4 -0.5 -0.5 -0.6 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.3 0.2 0.5 0.9 0.5 0.2 0.0 -0.1 -0.1 -0.1 0.0
20% -0.2 -0.3 -0.1 0.3 0.4 0.1 0.0 -0.2 -0.2 -0.2 -0.1 0.0
30% -0.2 -0.4 -0.3 -0.1 0.2 -0.1 -0.2 -0.3 -0.3 -0.2 -0.2 -0.1
40% -0.3 -0.4 -0.4 -0.3 0.1 -0.2 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1
50% -0.3 -0.4 -0.4 -0.3 -0.1 -0.2 -0.4 -0.4 -0.4 -0.3 -0.2 -0.1
60% -0.4 -0.5 -0.5 -0.4 -0.2 -0.3 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
70% -0.4 -0.5 -0.6 -0.5 -0.3 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3 -0.2
80% -0.4 -0.6 -0.6 -0.5 -0.4 -0.5 -0.6 -0.5 -0.5 -0.4 -0.3 -0.3
90% -0.5 -0.6 -0.7 -0.6 -0.5 -0.6 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3

Full Simulation Period
b -0.3 -0.4 -0.4 -0.1 0.1 -0.1 -0.3 -0.4 -0.3 -0.3 -0.2 -0.1

Wet (32%) -0.3 -0.4 -0.1 0.3 0.5 0.3 0.0 -0.2 -0.2 -0.2 -0.2 0.0
Above Normal (16%) -0.3 -0.4 -0.4 -0.1 0.3 -0.1 -0.3 -0.3 -0.4 -0.3 -0.2 -0.2
Below Normal (13%) -0.3 -0.5 -0.5 -0.4 -0.2 -0.4 -0.4 -0.5 -0.4 -0.3 -0.2 -0.1

Dry (24%) -0.3 -0.5 -0.6 -0.5 -0.3 -0.3 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2
Critical (15%) -0.3 -0.5 -0.5 -0.5 -0.3 -0.5 -0.5 -0.5 -0.4 -0.3 -0.2 -0.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
30% 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-42-2-6. Mokelumne River at Terminous, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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C.43. Sacramento River at Freeport Water Surface Elevation 



Figure C-43-1-1. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-2. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-3. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-4. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-5. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

5.9
6.2 6.1 5.9

8.0 8.1 8.1 8.0

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-807 July 2015



Figure C-43-1-6. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-7. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-8. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-9. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-10. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-1-11. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

5.5
5.4

5.6 5.65.6

5.3
5.5

5.6

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-813 July 2015



Figure C-43-1-12. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.2 12.0 14.9 16.2 14.5 11.3 9.6 5.7 6.5 5.2 7.5
20% 4.5 5.5 8.3 12.7 14.5 12.2 8.3 6.7 5.0 6.4 5.1 7.3
30% 4.4 5.2 5.9 9.6 12.0 9.2 6.0 5.0 4.7 6.1 5.0 6.2
40% 4.3 4.9 5.2 6.7 10.5 7.5 5.4 4.6 4.7 5.8 4.9 5.7
50% 4.1 4.6 4.9 5.9 8.2 6.4 4.6 4.5 4.6 5.5 4.9 4.7
60% 4.0 4.4 4.8 5.3 6.4 5.6 4.3 4.3 4.5 5.3 4.7 4.4
70% 4.0 4.1 4.6 4.8 5.4 5.2 4.1 4.2 4.5 5.1 4.5 4.3
80% 3.9 4.0 4.3 4.5 4.8 4.4 4.0 4.1 4.3 4.9 4.4 4.2
90% 3.7 3.9 4.2 4.3 4.5 4.0 3.8 4.0 4.2 4.6 4.2 4.0

Full Simulation Period
b 4.2 5.0 6.5 8.0 9.3 8.0 6.1 5.5 5.0 5.6 4.8 5.4

Wet (32%) 4.5 5.9 9.2 11.8 13.3 11.5 8.8 7.8 5.9 5.8 5.0 7.3
Above Normal (16%) 4.1 5.4 6.8 9.6 11.3 10.0 6.5 5.2 4.7 6.2 5.1 5.7
Below Normal (13%) 4.3 4.9 5.0 5.5 7.8 5.2 4.5 4.5 4.6 6.0 5.0 4.5

Dry (24%) 4.1 4.4 4.7 5.3 6.4 5.8 4.6 4.3 4.6 5.2 4.4 4.2
Critical (15%) 4.0 4.1 4.5 4.8 4.9 4.3 4.0 4.0 4.3 4.6 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.1 13.0 15.2 16.2 14.8 11.3 9.6 5.9 6.2 5.1 4.9
20% 4.4 4.7 8.8 13.4 14.6 12.3 8.3 7.2 5.4 5.9 5.0 4.7
30% 4.3 4.6 6.1 10.2 12.4 10.3 6.0 5.2 5.2 5.7 4.9 4.6
40% 4.2 4.4 5.3 7.1 11.1 7.6 5.4 4.7 5.0 5.6 4.8 4.6
50% 4.1 4.2 4.9 6.2 8.4 6.5 4.7 4.6 4.9 5.4 4.7 4.5
60% 4.1 4.2 4.7 5.3 6.5 5.6 4.3 4.5 4.7 5.2 4.6 4.3
70% 4.0 4.1 4.5 4.8 5.6 5.2 4.2 4.3 4.6 4.8 4.4 4.2
80% 3.9 4.0 4.3 4.5 4.8 4.5 4.0 4.2 4.5 4.6 4.4 4.1
90% 3.8 3.8 4.2 4.3 4.5 4.0 3.8 4.0 4.3 4.5 4.3 4.0

Full Simulation Period
b 4.2 4.8 6.6 8.1 9.4 8.1 6.1 5.6 5.2 5.3 4.7 4.5

Wet (32%) 4.4 5.5 9.6 12.1 13.4 11.6 8.8 7.8 6.0 5.6 4.9 4.8
Above Normal (16%) 4.1 5.0 6.7 9.8 11.5 10.4 6.5 5.4 5.1 5.9 5.0 4.6
Below Normal (13%) 4.3 4.6 5.0 5.6 8.2 5.4 4.5 4.7 5.2 5.8 4.8 4.5

Dry (24%) 4.0 4.2 4.6 5.2 6.4 5.9 4.6 4.4 4.8 4.9 4.4 4.3
Critical (15%) 4.0 4.0 4.5 4.8 4.9 4.3 4.0 4.0 4.4 4.5 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 -0.1 1.1 0.3 0.0 0.3 0.0 0.0 0.2 -0.3 -0.1 -2.6

20% -0.1 -0.8 0.5 0.8 0.1 0.1 0.0 0.5 0.4 -0.5 -0.1 -2.6

30% -0.1 -0.7 0.1 0.6 0.4 1.0 0.0 0.1 0.5 -0.4 -0.1 -1.6

40% -0.1 -0.5 0.1 0.4 0.6 0.2 0.0 0.1 0.4 -0.2 -0.1 -1.1

50% 0.0 -0.3 0.0 0.3 0.1 0.0 0.0 0.1 0.3 -0.1 -0.2 -0.2

60% 0.0 -0.2 -0.1 -0.1 0.0 0.0 0.0 0.2 0.2 -0.1 -0.1 -0.1

70% 0.0 -0.1 -0.1 0.0 0.2 0.0 0.0 0.1 0.1 -0.4 -0.1 -0.1

80% 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 -0.3 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

Full Simulation Period
b

0.0 -0.3 0.1 0.1 0.1 0.1 0.0 0.1 0.2 -0.2 -0.1 -1.0

Wet (32%) -0.1 -0.3 0.5 0.2 0.1 0.1 0.0 0.0 0.1 -0.2 -0.1 -2.5

Above Normal (16%) 0.0 -0.3 -0.1 0.2 0.2 0.4 0.0 0.2 0.4 -0.2 -0.1 -1.1

Below Normal (13%) -0.1 -0.3 0.0 0.1 0.3 0.2 0.0 0.3 0.6 -0.3 -0.2 0.0

Dry (24%) 0.0 -0.3 0.0 0.0 0.1 0.0 0.0 0.1 0.2 -0.3 0.0 0.0
Critical (15%) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-43-1-1. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-815 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.2 12.0 14.9 16.2 14.5 11.3 9.6 5.7 6.5 5.2 7.5
20% 4.5 5.5 8.3 12.7 14.5 12.2 8.3 6.7 5.0 6.4 5.1 7.3
30% 4.4 5.2 5.9 9.6 12.0 9.2 6.0 5.0 4.7 6.1 5.0 6.2
40% 4.3 4.9 5.2 6.7 10.5 7.5 5.4 4.6 4.7 5.8 4.9 5.7
50% 4.1 4.6 4.9 5.9 8.2 6.4 4.6 4.5 4.6 5.5 4.9 4.7
60% 4.0 4.4 4.8 5.3 6.4 5.6 4.3 4.3 4.5 5.3 4.7 4.4
70% 4.0 4.1 4.6 4.8 5.4 5.2 4.1 4.2 4.5 5.1 4.5 4.3
80% 3.9 4.0 4.3 4.5 4.8 4.4 4.0 4.1 4.3 4.9 4.4 4.2
90% 3.7 3.9 4.2 4.3 4.5 4.0 3.8 4.0 4.2 4.6 4.2 4.0

Full Simulation Period
b 4.2 5.0 6.5 8.0 9.3 8.0 6.1 5.5 5.0 5.6 4.8 5.4

Wet (32%) 4.5 5.9 9.2 11.8 13.3 11.5 8.8 7.8 5.9 5.8 5.0 7.3
Above Normal (16%) 4.1 5.4 6.8 9.6 11.3 10.0 6.5 5.2 4.7 6.2 5.1 5.7
Below Normal (13%) 4.3 4.9 5.0 5.5 7.8 5.2 4.5 4.5 4.6 6.0 5.0 4.5

Dry (24%) 4.1 4.4 4.7 5.3 6.4 5.8 4.6 4.3 4.6 5.2 4.4 4.2
Critical (15%) 4.0 4.1 4.5 4.8 4.9 4.3 4.0 4.0 4.3 4.6 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.5 6.1 13.0 15.1 16.2 14.8 11.3 9.6 5.7 6.4 5.1 4.8
20% 4.4 4.8 8.9 13.3 14.6 12.3 8.3 6.9 5.3 6.3 5.0 4.7
30% 4.3 4.5 6.1 10.2 12.4 9.7 6.0 5.2 5.1 6.1 4.9 4.6
40% 4.2 4.3 5.3 7.0 11.0 7.6 5.4 4.7 5.0 5.8 4.9 4.6
50% 4.1 4.2 4.9 6.1 8.4 6.5 4.7 4.6 4.8 5.6 4.7 4.5
60% 4.0 4.2 4.7 5.3 6.5 5.7 4.3 4.4 4.8 5.3 4.6 4.4
70% 3.9 4.1 4.5 4.8 5.7 5.2 4.2 4.3 4.7 5.0 4.5 4.2
80% 3.9 4.0 4.3 4.5 4.8 4.5 4.0 4.2 4.5 4.7 4.4 4.2
90% 3.7 3.8 4.2 4.3 4.6 4.0 3.8 4.0 4.3 4.5 4.3 4.1

Full Simulation Period
b 4.2 4.8 6.6 8.1 9.4 8.1 6.1 5.6 5.2 5.5 4.7 4.5

Wet (32%) 4.4 5.5 9.6 12.1 13.4 11.5 8.8 7.9 6.1 5.7 4.9 4.8
Above Normal (16%) 4.1 5.1 6.7 9.7 11.5 10.3 6.5 5.4 5.0 6.1 5.0 4.6
Below Normal (13%) 4.2 4.6 5.0 5.7 8.2 5.4 4.5 4.6 4.9 6.1 5.0 4.6

Dry (24%) 4.0 4.2 4.6 5.2 6.4 5.8 4.6 4.4 4.8 5.1 4.4 4.2
Critical (15%) 4.0 4.0 4.5 4.8 5.0 4.3 4.0 4.0 4.4 4.5 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 0.0 1.0 0.2 0.0 0.3 0.0 0.0 0.0 -0.1 -0.1 -2.7

20% -0.1 -0.7 0.7 0.7 0.1 0.1 0.0 0.2 0.3 -0.1 0.0 -2.6

30% -0.1 -0.7 0.2 0.6 0.4 0.5 0.0 0.2 0.4 0.0 -0.1 -1.6

40% -0.1 -0.6 0.1 0.4 0.5 0.2 0.0 0.1 0.3 0.0 -0.1 -1.1

50% 0.0 -0.4 0.0 0.2 0.1 0.0 0.0 0.1 0.2 0.1 -0.1 -0.2

60% 0.0 -0.2 -0.1 0.0 0.0 0.1 0.0 0.1 0.3 0.0 -0.1 -0.1

70% 0.0 -0.1 -0.1 0.0 0.2 0.0 0.0 0.1 0.2 -0.1 0.0 0.0

80% 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.2 -0.2 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

Full Simulation Period
b

-0.1 -0.3 0.1 0.1 0.1 0.1 0.0 0.1 0.2 -0.1 0.0 -1.0

Wet (32%) -0.1 -0.3 0.5 0.3 0.1 0.1 0.0 0.0 0.2 -0.1 -0.1 -2.5

Above Normal (16%) -0.1 -0.3 -0.1 0.1 0.2 0.3 0.0 0.2 0.3 -0.1 -0.1 -1.1

Below Normal (13%) -0.1 -0.3 0.0 0.2 0.3 0.2 0.0 0.2 0.3 0.1 0.1 0.1
Dry (24%) 0.0 -0.3 0.0 0.0 0.1 0.0 0.0 0.1 0.2 -0.1 0.0 0.0

Critical (15%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-43-1-2. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-816 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.2 12.0 14.9 16.2 14.5 11.3 9.6 5.7 6.5 5.2 7.5
20% 4.5 5.5 8.3 12.7 14.5 12.2 8.3 6.7 5.0 6.4 5.1 7.3
30% 4.4 5.2 5.9 9.6 12.0 9.2 6.0 5.0 4.7 6.1 5.0 6.2
40% 4.3 4.9 5.2 6.7 10.5 7.5 5.4 4.6 4.7 5.8 4.9 5.7
50% 4.1 4.6 4.9 5.9 8.2 6.4 4.6 4.5 4.6 5.5 4.9 4.7
60% 4.0 4.4 4.8 5.3 6.4 5.6 4.3 4.3 4.5 5.3 4.7 4.4
70% 4.0 4.1 4.6 4.8 5.4 5.2 4.1 4.2 4.5 5.1 4.5 4.3
80% 3.9 4.0 4.3 4.5 4.8 4.4 4.0 4.1 4.3 4.9 4.4 4.2
90% 3.7 3.9 4.2 4.3 4.5 4.0 3.8 4.0 4.2 4.6 4.2 4.0

Full Simulation Period
b 4.2 5.0 6.5 8.0 9.3 8.0 6.1 5.5 5.0 5.6 4.8 5.4

Wet (32%) 4.5 5.9 9.2 11.8 13.3 11.5 8.8 7.8 5.9 5.8 5.0 7.3
Above Normal (16%) 4.1 5.4 6.8 9.6 11.3 10.0 6.5 5.2 4.7 6.2 5.1 5.7
Below Normal (13%) 4.3 4.9 5.0 5.5 7.8 5.2 4.5 4.5 4.6 6.0 5.0 4.5

Dry (24%) 4.1 4.4 4.7 5.3 6.4 5.8 4.6 4.3 4.6 5.2 4.4 4.2
Critical (15%) 4.0 4.1 4.5 4.8 4.9 4.3 4.0 4.0 4.3 4.6 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.2 12.0 14.9 16.2 14.5 11.3 9.6 5.7 6.5 5.2 7.5
20% 4.5 5.5 8.3 12.6 14.5 12.2 8.3 6.7 5.0 6.4 5.1 7.3
30% 4.4 5.3 5.9 9.6 12.0 9.2 6.0 5.0 4.8 6.2 5.0 6.2
40% 4.3 4.9 5.2 6.6 10.5 7.5 5.4 4.5 4.7 5.8 5.0 5.7
50% 4.1 4.6 4.9 5.9 8.3 6.4 4.6 4.4 4.6 5.6 4.9 4.7
60% 4.0 4.3 4.8 5.3 6.4 5.6 4.3 4.3 4.5 5.4 4.8 4.5
70% 4.0 4.2 4.6 4.8 5.4 5.2 4.1 4.2 4.5 5.2 4.5 4.3
80% 3.9 4.0 4.3 4.5 4.8 4.4 3.9 4.1 4.3 5.1 4.4 4.2
90% 3.7 3.9 4.2 4.3 4.5 4.0 3.8 3.9 4.2 4.6 4.3 4.0

Full Simulation Period
b 4.2 5.1 6.5 8.0 9.3 8.0 6.1 5.5 5.0 5.6 4.8 5.4

Wet (32%) 4.5 5.9 9.2 11.9 13.3 11.5 8.8 7.8 5.9 5.9 5.0 7.2
Above Normal (16%) 4.1 5.4 6.8 9.6 11.3 10.0 6.5 5.2 4.7 6.2 5.1 5.7
Below Normal (13%) 4.3 4.9 5.0 5.5 7.8 5.2 4.5 4.4 4.6 6.1 5.0 4.5

Dry (24%) 4.1 4.4 4.7 5.3 6.4 5.8 4.6 4.2 4.6 5.3 4.5 4.2
Critical (15%) 4.0 4.1 4.5 4.8 4.9 4.3 3.9 4.0 4.3 4.6 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 0.0 0.1 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.1 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-43-1-3. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-817 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.1 13.0 15.2 16.2 14.8 11.3 9.6 5.9 6.2 5.1 4.9
20% 4.4 4.7 8.8 13.4 14.6 12.3 8.3 7.2 5.4 5.9 5.0 4.7
30% 4.3 4.6 6.1 10.2 12.4 10.3 6.0 5.2 5.2 5.7 4.9 4.6
40% 4.2 4.4 5.3 7.1 11.1 7.6 5.4 4.7 5.0 5.6 4.8 4.6
50% 4.1 4.2 4.9 6.2 8.4 6.5 4.7 4.6 4.9 5.4 4.7 4.5
60% 4.1 4.2 4.7 5.3 6.5 5.6 4.3 4.5 4.7 5.2 4.6 4.3
70% 4.0 4.1 4.5 4.8 5.6 5.2 4.2 4.3 4.6 4.8 4.4 4.2
80% 3.9 4.0 4.3 4.5 4.8 4.5 4.0 4.2 4.5 4.6 4.4 4.1
90% 3.8 3.8 4.2 4.3 4.5 4.0 3.8 4.0 4.3 4.5 4.3 4.0

Full Simulation Period
b 4.2 4.8 6.6 8.1 9.4 8.1 6.1 5.6 5.2 5.3 4.7 4.5

Wet (32%) 4.4 5.5 9.6 12.1 13.4 11.6 8.8 7.8 6.0 5.6 4.9 4.8
Above Normal (16%) 4.1 5.0 6.7 9.8 11.5 10.4 6.5 5.4 5.1 5.9 5.0 4.6
Below Normal (13%) 4.3 4.6 5.0 5.6 8.2 5.4 4.5 4.7 5.2 5.8 4.8 4.5

Dry (24%) 4.0 4.2 4.6 5.2 6.4 5.9 4.6 4.4 4.8 4.9 4.4 4.3
Critical (15%) 4.0 4.0 4.5 4.8 4.9 4.3 4.0 4.0 4.4 4.5 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.2 12.0 14.9 16.2 14.5 11.3 9.6 5.7 6.5 5.2 7.5
20% 4.5 5.5 8.3 12.7 14.5 12.2 8.3 6.7 5.0 6.4 5.1 7.3
30% 4.4 5.2 5.9 9.6 12.0 9.2 6.0 5.0 4.7 6.1 5.0 6.2
40% 4.3 4.9 5.2 6.7 10.5 7.5 5.4 4.6 4.7 5.8 4.9 5.7
50% 4.1 4.6 4.9 5.9 8.2 6.4 4.6 4.5 4.6 5.5 4.9 4.7
60% 4.0 4.4 4.8 5.3 6.4 5.6 4.3 4.3 4.5 5.3 4.7 4.4
70% 4.0 4.1 4.6 4.8 5.4 5.2 4.1 4.2 4.5 5.1 4.5 4.3
80% 3.9 4.0 4.3 4.5 4.8 4.4 4.0 4.1 4.3 4.9 4.4 4.2
90% 3.7 3.9 4.2 4.3 4.5 4.0 3.8 4.0 4.2 4.6 4.2 4.0

Full Simulation Period
b 4.2 5.0 6.5 8.0 9.3 8.0 6.1 5.5 5.0 5.6 4.8 5.4

Wet (32%) 4.5 5.9 9.2 11.8 13.3 11.5 8.8 7.8 5.9 5.8 5.0 7.3
Above Normal (16%) 4.1 5.4 6.8 9.6 11.3 10.0 6.5 5.2 4.7 6.2 5.1 5.7
Below Normal (13%) 4.3 4.9 5.0 5.5 7.8 5.2 4.5 4.5 4.6 6.0 5.0 4.5

Dry (24%) 4.1 4.4 4.7 5.3 6.4 5.8 4.6 4.3 4.6 5.2 4.4 4.2
Critical (15%) 4.0 4.1 4.5 4.8 4.9 4.3 4.0 4.0 4.3 4.6 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.1 -1.1 -0.3 0.0 -0.3 0.0 0.0 -0.2 0.3 0.1 2.6
20% 0.1 0.8 -0.5 -0.8 -0.1 -0.1 0.0 -0.5 -0.4 0.5 0.1 2.6
30% 0.1 0.7 -0.1 -0.6 -0.4 -1.0 0.0 -0.1 -0.5 0.4 0.1 1.6
40% 0.1 0.5 -0.1 -0.4 -0.6 -0.2 0.0 -0.1 -0.4 0.2 0.1 1.1
50% 0.0 0.3 0.0 -0.3 -0.1 0.0 0.0 -0.1 -0.3 0.1 0.2 0.2
60% 0.0 0.2 0.1 0.1 0.0 0.0 0.0 -0.2 -0.2 0.1 0.1 0.1
70% 0.0 0.1 0.1 0.0 -0.2 0.0 0.0 -0.1 -0.1 0.4 0.1 0.1
80% 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.3 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.0 0.3 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 -0.2 0.2 0.1 1.0

Wet (32%) 0.1 0.3 -0.5 -0.2 -0.1 -0.1 0.0 0.0 -0.1 0.2 0.1 2.5
Above Normal (16%) 0.0 0.3 0.1 -0.2 -0.2 -0.4 0.0 -0.2 -0.4 0.2 0.1 1.1
Below Normal (13%) 0.1 0.3 0.0 -0.1 -0.3 -0.2 0.0 -0.3 -0.6 0.3 0.2 0.0

Dry (24%) 0.0 0.3 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.2 0.3 0.0 0.0

Critical (15%) -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-43-1-4. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-818 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.1 13.0 15.2 16.2 14.8 11.3 9.6 5.9 6.2 5.1 4.9
20% 4.4 4.7 8.8 13.4 14.6 12.3 8.3 7.2 5.4 5.9 5.0 4.7
30% 4.3 4.6 6.1 10.2 12.4 10.3 6.0 5.2 5.2 5.7 4.9 4.6
40% 4.2 4.4 5.3 7.1 11.1 7.6 5.4 4.7 5.0 5.6 4.8 4.6
50% 4.1 4.2 4.9 6.2 8.4 6.5 4.7 4.6 4.9 5.4 4.7 4.5
60% 4.1 4.2 4.7 5.3 6.5 5.6 4.3 4.5 4.7 5.2 4.6 4.3
70% 4.0 4.1 4.5 4.8 5.6 5.2 4.2 4.3 4.6 4.8 4.4 4.2
80% 3.9 4.0 4.3 4.5 4.8 4.5 4.0 4.2 4.5 4.6 4.4 4.1
90% 3.8 3.8 4.2 4.3 4.5 4.0 3.8 4.0 4.3 4.5 4.3 4.0

Full Simulation Period
b 4.2 4.8 6.6 8.1 9.4 8.1 6.1 5.6 5.2 5.3 4.7 4.5

Wet (32%) 4.4 5.5 9.6 12.1 13.4 11.6 8.8 7.8 6.0 5.6 4.9 4.8
Above Normal (16%) 4.1 5.0 6.7 9.8 11.5 10.4 6.5 5.4 5.1 5.9 5.0 4.6
Below Normal (13%) 4.3 4.6 5.0 5.6 8.2 5.4 4.5 4.7 5.2 5.8 4.8 4.5

Dry (24%) 4.0 4.2 4.6 5.2 6.4 5.9 4.6 4.4 4.8 4.9 4.4 4.3
Critical (15%) 4.0 4.0 4.5 4.8 4.9 4.3 4.0 4.0 4.4 4.5 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.5 6.1 13.0 15.1 16.2 14.8 11.3 9.6 5.7 6.4 5.1 4.8
20% 4.4 4.8 8.9 13.3 14.6 12.3 8.3 6.9 5.3 6.3 5.0 4.7
30% 4.3 4.5 6.1 10.2 12.4 9.7 6.0 5.2 5.1 6.1 4.9 4.6
40% 4.2 4.3 5.3 7.0 11.0 7.6 5.4 4.7 5.0 5.8 4.9 4.6
50% 4.1 4.2 4.9 6.1 8.4 6.5 4.7 4.6 4.8 5.6 4.7 4.5
60% 4.0 4.2 4.7 5.3 6.5 5.7 4.3 4.4 4.8 5.3 4.6 4.4
70% 3.9 4.1 4.5 4.8 5.7 5.2 4.2 4.3 4.7 5.0 4.5 4.2
80% 3.9 4.0 4.3 4.5 4.8 4.5 4.0 4.2 4.5 4.7 4.4 4.2
90% 3.7 3.8 4.2 4.3 4.6 4.0 3.8 4.0 4.3 4.5 4.3 4.1

Full Simulation Period
b 4.2 4.8 6.6 8.1 9.4 8.1 6.1 5.6 5.2 5.5 4.7 4.5

Wet (32%) 4.4 5.5 9.6 12.1 13.4 11.5 8.8 7.9 6.1 5.7 4.9 4.8
Above Normal (16%) 4.1 5.1 6.7 9.7 11.5 10.3 6.5 5.4 5.0 6.1 5.0 4.6
Below Normal (13%) 4.2 4.6 5.0 5.7 8.2 5.4 4.5 4.6 4.9 6.1 5.0 4.6

Dry (24%) 4.0 4.2 4.6 5.2 6.4 5.8 4.6 4.4 4.8 5.1 4.4 4.2
Critical (15%) 4.0 4.0 4.5 4.8 5.0 4.3 4.0 4.0 4.4 4.5 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 -0.2 0.2 0.0 0.0

20% 0.0 0.1 0.2 -0.1 0.0 0.0 0.0 -0.3 -0.1 0.4 0.1 0.0

30% 0.0 0.0 0.0 0.0 0.0 -0.5 0.0 0.0 -0.1 0.4 0.1 0.0

40% 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.2 0.1 0.0
50% 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.2 0.1 0.0

60% -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
70% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.2 0.1 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 -0.1 0.2 0.0 0.0
Below Normal (13%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.4 0.4 0.3 0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-43-1-5. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.1 13.0 15.2 16.2 14.8 11.3 9.6 5.9 6.2 5.1 4.9
20% 4.4 4.7 8.8 13.4 14.6 12.3 8.3 7.2 5.4 5.9 5.0 4.7
30% 4.3 4.6 6.1 10.2 12.4 10.3 6.0 5.2 5.2 5.7 4.9 4.6
40% 4.2 4.4 5.3 7.1 11.1 7.6 5.4 4.7 5.0 5.6 4.8 4.6
50% 4.1 4.2 4.9 6.2 8.4 6.5 4.7 4.6 4.9 5.4 4.7 4.5
60% 4.1 4.2 4.7 5.3 6.5 5.6 4.3 4.5 4.7 5.2 4.6 4.3
70% 4.0 4.1 4.5 4.8 5.6 5.2 4.2 4.3 4.6 4.8 4.4 4.2
80% 3.9 4.0 4.3 4.5 4.8 4.5 4.0 4.2 4.5 4.6 4.4 4.1
90% 3.8 3.8 4.2 4.3 4.5 4.0 3.8 4.0 4.3 4.5 4.3 4.0

Full Simulation Period
b 4.2 4.8 6.6 8.1 9.4 8.1 6.1 5.6 5.2 5.3 4.7 4.5

Wet (32%) 4.4 5.5 9.6 12.1 13.4 11.6 8.8 7.8 6.0 5.6 4.9 4.8
Above Normal (16%) 4.1 5.0 6.7 9.8 11.5 10.4 6.5 5.4 5.1 5.9 5.0 4.6
Below Normal (13%) 4.3 4.6 5.0 5.6 8.2 5.4 4.5 4.7 5.2 5.8 4.8 4.5

Dry (24%) 4.0 4.2 4.6 5.2 6.4 5.9 4.6 4.4 4.8 4.9 4.4 4.3
Critical (15%) 4.0 4.0 4.5 4.8 4.9 4.3 4.0 4.0 4.4 4.5 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.6 6.2 12.0 14.9 16.2 14.5 11.3 9.6 5.7 6.5 5.2 7.5
20% 4.5 5.5 8.3 12.6 14.5 12.2 8.3 6.7 5.0 6.4 5.1 7.3
30% 4.4 5.3 5.9 9.6 12.0 9.2 6.0 5.0 4.8 6.2 5.0 6.2
40% 4.3 4.9 5.2 6.6 10.5 7.5 5.4 4.5 4.7 5.8 5.0 5.7
50% 4.1 4.6 4.9 5.9 8.3 6.4 4.6 4.4 4.6 5.6 4.9 4.7
60% 4.0 4.3 4.8 5.3 6.4 5.6 4.3 4.3 4.5 5.4 4.8 4.5
70% 4.0 4.2 4.6 4.8 5.4 5.2 4.1 4.2 4.5 5.2 4.5 4.3
80% 3.9 4.0 4.3 4.5 4.8 4.4 3.9 4.1 4.3 5.1 4.4 4.2
90% 3.7 3.9 4.2 4.3 4.5 4.0 3.8 3.9 4.2 4.6 4.3 4.0

Full Simulation Period
b 4.2 5.1 6.5 8.0 9.3 8.0 6.1 5.5 5.0 5.6 4.8 5.4

Wet (32%) 4.5 5.9 9.2 11.9 13.3 11.5 8.8 7.8 5.9 5.9 5.0 7.2
Above Normal (16%) 4.1 5.4 6.8 9.6 11.3 10.0 6.5 5.2 4.7 6.2 5.1 5.7
Below Normal (13%) 4.3 4.9 5.0 5.5 7.8 5.2 4.5 4.4 4.6 6.1 5.0 4.5

Dry (24%) 4.1 4.4 4.7 5.3 6.4 5.8 4.6 4.2 4.6 5.3 4.5 4.2
Critical (15%) 4.0 4.1 4.5 4.8 4.9 4.3 3.9 4.0 4.3 4.6 4.3 4.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.1 -1.1 -0.3 0.0 -0.3 0.0 0.0 -0.2 0.3 0.1 2.6
20% 0.1 0.8 -0.5 -0.8 -0.1 -0.1 0.0 -0.5 -0.5 0.5 0.1 2.6
30% 0.1 0.7 -0.1 -0.6 -0.4 -1.0 0.0 -0.1 -0.5 0.5 0.1 1.6
40% 0.1 0.5 -0.1 -0.4 -0.6 -0.2 0.0 -0.1 -0.4 0.2 0.2 1.1
50% 0.0 0.3 0.0 -0.3 -0.1 -0.1 0.0 -0.2 -0.3 0.2 0.2 0.2
60% 0.0 0.2 0.1 0.0 0.0 -0.1 0.0 -0.2 -0.2 0.2 0.2 0.1
70% 0.0 0.1 0.1 0.0 -0.2 0.0 0.0 -0.1 -0.1 0.4 0.1 0.1
80% 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.2 0.4 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.0 0.3 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 -0.2 0.3 0.1 1.0

Wet (32%) 0.1 0.3 -0.5 -0.2 -0.1 -0.1 0.0 0.0 -0.1 0.3 0.1 2.5
Above Normal (16%) 0.0 0.3 0.1 -0.2 -0.2 -0.4 0.0 -0.2 -0.4 0.2 0.1 1.1
Below Normal (13%) 0.0 0.3 0.0 -0.1 -0.3 -0.2 0.0 -0.3 -0.7 0.3 0.2 0.0

Dry (24%) 0.0 0.3 0.0 0.0 -0.1 0.0 0.0 -0.2 -0.2 0.4 0.0 0.0

Critical (15%) -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-43-1-6. Sacramento River at Freeport, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Figure C-43-2-1. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-2. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-3. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-4. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-5. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-6. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-7. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-8. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-9. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-10. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-11. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-43-2-12. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.2 5.1 11.4 14.5 15.8 14.2 10.9 9.0 4.3 5.4 3.7 6.8
20% 3.0 4.1 7.6 12.3 14.1 11.9 7.7 5.9 3.4 5.2 3.6 6.7
30% 2.8 4.0 4.8 9.0 11.5 8.7 5.2 3.6 2.9 4.9 3.5 5.0
40% 2.5 3.6 4.0 5.7 10.0 6.8 4.4 2.9 2.7 4.5 3.4 4.7
50% 2.3 3.1 3.4 4.8 7.6 5.6 3.3 2.6 2.7 4.0 3.2 3.1
60% 1.9 2.7 3.1 4.0 5.6 4.6 2.7 2.4 2.6 3.8 2.9 2.7
70% 1.8 2.0 2.8 3.2 4.3 4.1 2.3 2.3 2.5 3.6 2.4 2.2
80% 1.6 1.8 2.2 2.9 3.5 3.1 2.2 2.1 2.2 3.1 2.0 1.9
90% 1.4 1.4 1.9 2.4 3.0 2.3 1.9 1.8 1.9 2.4 1.9 1.7

Full Simulation Period
b 2.3 3.4 5.0 6.9 8.5 7.1 4.9 4.0 3.1 4.1 2.9 3.9

Wet (32%) 2.8 4.5 8.3 11.2 12.9 11.0 8.0 6.9 4.4 4.4 3.4 6.5
Above Normal (16%) 2.1 3.8 5.5 8.9 10.7 9.4 5.4 3.7 2.8 5.0 3.6 4.6
Below Normal (13%) 2.5 3.4 3.4 4.1 6.9 4.1 3.0 2.7 2.6 4.8 3.3 2.6

Dry (24%) 2.1 2.6 2.9 3.8 5.3 4.8 3.2 2.5 2.6 3.6 2.3 2.2
Critical (15%) 1.7 1.7 2.4 3.1 3.5 2.7 2.1 1.7 1.9 2.3 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 5.0 12.6 14.8 15.9 14.4 10.9 9.0 4.6 5.0 3.6 3.2
20% 2.8 3.2 8.0 13.0 14.2 12.0 7.6 6.4 4.0 4.6 3.4 3.1
30% 2.6 2.9 4.9 9.7 12.0 9.8 5.2 3.8 3.8 4.4 3.3 3.1
40% 2.3 2.7 3.9 6.1 10.7 7.0 4.4 3.2 3.5 4.1 3.1 3.0
50% 2.2 2.4 3.3 5.1 7.8 5.7 3.4 2.9 3.2 3.9 2.9 2.9
60% 2.0 2.2 3.0 3.9 5.6 4.7 2.7 2.7 3.0 3.6 2.6 2.6
70% 1.8 2.0 2.5 3.2 4.4 4.2 2.4 2.5 2.6 3.1 2.3 2.1
80% 1.7 1.7 2.1 2.8 3.6 3.2 2.3 2.2 2.5 2.7 2.1 2.0
90% 1.5 1.4 1.9 2.4 3.1 2.4 2.0 1.8 2.3 2.2 1.9 1.7

Full Simulation Period
b 2.3 3.0 5.1 7.0 8.6 7.2 4.9 4.1 3.6 3.7 2.8 2.6

Wet (32%) 2.7 4.0 8.8 11.5 13.0 11.1 8.0 6.9 4.6 4.1 3.2 3.2
Above Normal (16%) 2.1 3.3 5.3 9.1 10.9 9.9 5.5 4.0 3.4 4.7 3.4 3.0
Below Normal (13%) 2.5 3.0 3.3 4.3 7.2 4.3 3.1 3.1 3.7 4.4 3.0 2.6

Dry (24%) 2.1 2.2 2.8 3.8 5.4 4.8 3.2 2.6 3.0 3.1 2.3 2.2
Critical (15%) 1.8 1.7 2.4 3.1 3.4 2.7 2.1 1.7 2.2 2.1 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.2 1.1 0.3 0.0 0.2 0.0 0.0 0.2 -0.4 -0.1 -3.6

20% -0.1 -1.0 0.5 0.7 0.1 0.1 0.0 0.5 0.6 -0.6 -0.1 -3.5

30% -0.2 -1.2 0.1 0.7 0.5 1.1 0.0 0.2 0.9 -0.5 -0.2 -1.9

40% -0.2 -0.9 0.0 0.4 0.6 0.2 0.0 0.3 0.7 -0.4 -0.3 -1.7

50% 0.0 -0.7 -0.1 0.4 0.2 0.1 0.1 0.2 0.5 -0.1 -0.3 -0.2

60% 0.1 -0.5 -0.1 0.0 0.0 0.1 0.0 0.3 0.5 -0.2 -0.4 0.0

70% 0.1 0.0 -0.4 0.0 0.1 0.1 0.0 0.2 0.2 -0.6 0.0 0.0

80% 0.1 0.0 -0.1 0.0 0.1 0.1 0.1 0.1 0.3 -0.5 0.1 0.0
90% 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.4 -0.2 0.1 0.0

Full Simulation Period
b

0.0 -0.4 0.1 0.1 0.1 0.1 0.0 0.2 0.4 -0.4 -0.1 -1.3

Wet (32%) -0.1 -0.5 0.5 0.3 0.1 0.1 0.0 0.0 0.2 -0.3 -0.2 -3.3

Above Normal (16%) 0.0 -0.5 -0.2 0.3 0.3 0.4 0.1 0.3 0.6 -0.3 -0.2 -1.6

Below Normal (13%) 0.0 -0.4 -0.1 0.2 0.4 0.2 0.1 0.5 1.1 -0.4 -0.3 0.0

Dry (24%) 0.0 -0.4 0.0 0.0 0.1 0.0 0.0 0.2 0.4 -0.5 0.0 0.0
Critical (15%) 0.1 0.0 0.0 0.0 -0.1 0.1 0.1 0.0 0.2 -0.3 0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-43-2-1. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-833 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.2 5.1 11.4 14.5 15.8 14.2 10.9 9.0 4.3 5.4 3.7 6.8
20% 3.0 4.1 7.6 12.3 14.1 11.9 7.7 5.9 3.4 5.2 3.6 6.7
30% 2.8 4.0 4.8 9.0 11.5 8.7 5.2 3.6 2.9 4.9 3.5 5.0
40% 2.5 3.6 4.0 5.7 10.0 6.8 4.4 2.9 2.7 4.5 3.4 4.7
50% 2.3 3.1 3.4 4.8 7.6 5.6 3.3 2.6 2.7 4.0 3.2 3.1
60% 1.9 2.7 3.1 4.0 5.6 4.6 2.7 2.4 2.6 3.8 2.9 2.7
70% 1.8 2.0 2.8 3.2 4.3 4.1 2.3 2.3 2.5 3.6 2.4 2.2
80% 1.6 1.8 2.2 2.9 3.5 3.1 2.2 2.1 2.2 3.1 2.0 1.9
90% 1.4 1.4 1.9 2.4 3.0 2.3 1.9 1.8 1.9 2.4 1.9 1.7

Full Simulation Period
b 2.3 3.4 5.0 6.9 8.5 7.1 4.9 4.0 3.1 4.1 2.9 3.9

Wet (32%) 2.8 4.5 8.3 11.2 12.9 11.0 8.0 6.9 4.4 4.4 3.4 6.5
Above Normal (16%) 2.1 3.8 5.5 8.9 10.7 9.4 5.4 3.7 2.8 5.0 3.6 4.6
Below Normal (13%) 2.5 3.4 3.4 4.1 6.9 4.1 3.0 2.7 2.6 4.8 3.3 2.6

Dry (24%) 2.1 2.6 2.9 3.8 5.3 4.8 3.2 2.5 2.6 3.6 2.3 2.2
Critical (15%) 1.7 1.7 2.4 3.1 3.5 2.7 2.1 1.7 1.9 2.3 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.1 5.0 12.6 14.7 15.9 14.5 10.9 9.0 4.3 5.3 3.7 3.3
20% 2.8 3.2 8.2 12.9 14.2 12.0 7.6 6.1 3.9 5.1 3.5 3.2
30% 2.6 2.9 5.0 9.7 12.0 9.3 5.2 3.8 3.5 5.0 3.3 3.0
40% 2.4 2.7 4.0 6.1 10.6 7.0 4.4 3.2 3.3 4.5 3.2 2.9
50% 2.2 2.4 3.2 4.9 7.7 5.7 3.4 2.9 3.1 4.2 3.1 2.8
60% 1.9 2.2 3.0 3.9 5.6 4.7 2.7 2.6 3.0 3.8 2.9 2.7
70% 1.8 2.0 2.7 3.1 4.6 4.2 2.4 2.4 2.8 3.2 2.4 2.2
80% 1.6 1.7 2.2 2.8 3.5 3.2 2.3 2.3 2.6 2.8 2.1 1.9
90% 1.4 1.4 1.8 2.3 3.1 2.3 2.0 1.8 2.3 2.2 1.8 1.6

Full Simulation Period
b 2.3 3.0 5.1 7.0 8.6 7.2 4.9 4.1 3.5 4.0 2.9 2.6

Wet (32%) 2.7 4.0 8.8 11.5 13.0 11.0 8.0 6.9 4.7 4.3 3.2 3.2
Above Normal (16%) 2.1 3.4 5.3 9.0 10.9 9.8 5.5 4.0 3.3 4.9 3.5 3.0
Below Normal (13%) 2.4 2.9 3.4 4.3 7.2 4.3 3.1 3.0 3.2 4.9 3.4 2.8

Dry (24%) 2.1 2.2 2.8 3.7 5.4 4.8 3.2 2.6 3.1 3.5 2.3 2.2
Critical (15%) 1.8 1.6 2.3 3.0 3.5 2.7 2.1 1.7 2.2 2.1 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.1 1.1 0.2 0.0 0.3 0.0 0.0 -0.1 -0.1 0.0 -3.5

20% -0.1 -1.0 0.6 0.6 0.1 0.1 0.0 0.2 0.5 -0.1 -0.1 -3.5

30% -0.2 -1.1 0.2 0.7 0.5 0.6 0.0 0.2 0.6 0.1 -0.1 -1.9

40% -0.2 -0.9 0.0 0.4 0.5 0.2 0.0 0.3 0.6 0.0 -0.1 -1.7

50% -0.1 -0.7 -0.1 0.1 0.2 0.1 0.1 0.2 0.5 0.2 -0.1 -0.2

60% 0.0 -0.5 -0.2 0.0 0.1 0.1 0.0 0.2 0.5 0.0 -0.1 0.0
70% 0.0 0.0 -0.1 -0.1 0.3 0.1 0.1 0.2 0.3 -0.4 0.1 0.0
80% 0.0 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1 0.4 -0.4 0.1 0.0
90% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.3 -0.2 0.0 -0.1

Full Simulation Period
b

-0.1 -0.4 0.1 0.1 0.1 0.1 0.0 0.2 0.4 -0.1 -0.1 -1.3

Wet (32%) -0.2 -0.5 0.5 0.3 0.1 0.1 0.0 0.1 0.3 -0.1 -0.2 -3.4

Above Normal (16%) -0.1 -0.5 -0.2 0.1 0.2 0.3 0.0 0.3 0.5 -0.1 -0.1 -1.6

Below Normal (13%) -0.1 -0.5 -0.1 0.2 0.4 0.2 0.1 0.3 0.5 0.1 0.1 0.2
Dry (24%) 0.0 -0.5 -0.1 0.0 0.1 0.0 0.0 0.2 0.4 -0.1 0.0 0.0

Critical (15%) 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.2 -0.2 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-43-2-2. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-834 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.2 5.1 11.4 14.5 15.8 14.2 10.9 9.0 4.3 5.4 3.7 6.8
20% 3.0 4.1 7.6 12.3 14.1 11.9 7.7 5.9 3.4 5.2 3.6 6.7
30% 2.8 4.0 4.8 9.0 11.5 8.7 5.2 3.6 2.9 4.9 3.5 5.0
40% 2.5 3.6 4.0 5.7 10.0 6.8 4.4 2.9 2.7 4.5 3.4 4.7
50% 2.3 3.1 3.4 4.8 7.6 5.6 3.3 2.6 2.7 4.0 3.2 3.1
60% 1.9 2.7 3.1 4.0 5.6 4.6 2.7 2.4 2.6 3.8 2.9 2.7
70% 1.8 2.0 2.8 3.2 4.3 4.1 2.3 2.3 2.5 3.6 2.4 2.2
80% 1.6 1.8 2.2 2.9 3.5 3.1 2.2 2.1 2.2 3.1 2.0 1.9
90% 1.4 1.4 1.9 2.4 3.0 2.3 1.9 1.8 1.9 2.4 1.9 1.7

Full Simulation Period
b 2.3 3.4 5.0 6.9 8.5 7.1 4.9 4.0 3.1 4.1 2.9 3.9

Wet (32%) 2.8 4.5 8.3 11.2 12.9 11.0 8.0 6.9 4.4 4.4 3.4 6.5
Above Normal (16%) 2.1 3.8 5.5 8.9 10.7 9.4 5.4 3.7 2.8 5.0 3.6 4.6
Below Normal (13%) 2.5 3.4 3.4 4.1 6.9 4.1 3.0 2.7 2.6 4.8 3.3 2.6

Dry (24%) 2.1 2.6 2.9 3.8 5.3 4.8 3.2 2.5 2.6 3.6 2.3 2.2
Critical (15%) 1.7 1.7 2.4 3.1 3.5 2.7 2.1 1.7 1.9 2.3 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.2 5.1 11.4 14.5 15.8 14.2 10.9 9.0 4.4 5.4 3.7 6.8
20% 2.9 4.2 7.6 12.3 14.1 11.9 7.7 5.9 3.3 5.2 3.6 6.6
30% 2.8 4.1 4.8 9.0 11.5 8.7 5.2 3.6 2.9 5.0 3.5 5.0
40% 2.5 3.6 3.9 5.7 10.0 6.8 4.4 2.7 2.7 4.6 3.4 4.6
50% 2.3 3.1 3.4 4.8 7.6 5.6 3.3 2.5 2.7 4.2 3.3 3.2
60% 1.9 2.7 3.1 4.0 5.6 4.6 2.6 2.3 2.6 3.9 3.1 2.8
70% 1.7 2.0 2.8 3.2 4.3 4.1 2.4 2.1 2.5 3.7 2.4 2.2
80% 1.6 1.8 2.2 2.9 3.5 3.1 2.1 1.9 2.1 3.4 2.1 1.9
90% 1.4 1.4 1.8 2.4 3.0 2.3 1.9 1.6 1.9 2.5 2.0 1.7

Full Simulation Period
b 2.3 3.4 5.0 6.9 8.5 7.1 4.9 3.9 3.1 4.1 3.0 3.9

Wet (32%) 2.8 4.6 8.3 11.2 12.9 11.0 8.0 6.9 4.4 4.5 3.5 6.5
Above Normal (16%) 2.2 3.8 5.5 8.9 10.7 9.4 5.4 3.7 2.8 5.0 3.6 4.6
Below Normal (13%) 2.5 3.4 3.4 4.1 6.9 4.1 3.0 2.6 2.6 4.8 3.4 2.7

Dry (24%) 2.1 2.6 2.9 3.8 5.3 4.8 3.2 2.3 2.6 3.7 2.4 2.2
Critical (15%) 1.7 1.7 2.4 3.1 3.5 2.7 2.0 1.6 2.0 2.4 2.0 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 0.1 0.1 0.1
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.2 0.1
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.1 0.1 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 0.2 0.1 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0 0.1 0.1 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.1 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.1
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.1 0.1 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.1 0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-43-2-3. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-835 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 5.0 12.6 14.8 15.9 14.4 10.9 9.0 4.6 5.0 3.6 3.2
20% 2.8 3.2 8.0 13.0 14.2 12.0 7.6 6.4 4.0 4.6 3.4 3.1
30% 2.6 2.9 4.9 9.7 12.0 9.8 5.2 3.8 3.8 4.4 3.3 3.1
40% 2.3 2.7 3.9 6.1 10.7 7.0 4.4 3.2 3.5 4.1 3.1 3.0
50% 2.2 2.4 3.3 5.1 7.8 5.7 3.4 2.9 3.2 3.9 2.9 2.9
60% 2.0 2.2 3.0 3.9 5.6 4.7 2.7 2.7 3.0 3.6 2.6 2.6
70% 1.8 2.0 2.5 3.2 4.4 4.2 2.4 2.5 2.6 3.1 2.3 2.1
80% 1.7 1.7 2.1 2.8 3.6 3.2 2.3 2.2 2.5 2.7 2.1 2.0
90% 1.5 1.4 1.9 2.4 3.1 2.4 2.0 1.8 2.3 2.2 1.9 1.7

Full Simulation Period
b 2.3 3.0 5.1 7.0 8.6 7.2 4.9 4.1 3.6 3.7 2.8 2.6

Wet (32%) 2.7 4.0 8.8 11.5 13.0 11.1 8.0 6.9 4.6 4.1 3.2 3.2
Above Normal (16%) 2.1 3.3 5.3 9.1 10.9 9.9 5.5 4.0 3.4 4.7 3.4 3.0
Below Normal (13%) 2.5 3.0 3.3 4.3 7.2 4.3 3.1 3.1 3.7 4.4 3.0 2.6

Dry (24%) 2.1 2.2 2.8 3.8 5.4 4.8 3.2 2.6 3.0 3.1 2.3 2.2
Critical (15%) 1.8 1.7 2.4 3.1 3.4 2.7 2.1 1.7 2.2 2.1 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.2 5.1 11.4 14.5 15.8 14.2 10.9 9.0 4.3 5.4 3.7 6.8
20% 3.0 4.1 7.6 12.3 14.1 11.9 7.7 5.9 3.4 5.2 3.6 6.7
30% 2.8 4.0 4.8 9.0 11.5 8.7 5.2 3.6 2.9 4.9 3.5 5.0
40% 2.5 3.6 4.0 5.7 10.0 6.8 4.4 2.9 2.7 4.5 3.4 4.7
50% 2.3 3.1 3.4 4.8 7.6 5.6 3.3 2.6 2.7 4.0 3.2 3.1
60% 1.9 2.7 3.1 4.0 5.6 4.6 2.7 2.4 2.6 3.8 2.9 2.7
70% 1.8 2.0 2.8 3.2 4.3 4.1 2.3 2.3 2.5 3.6 2.4 2.2
80% 1.6 1.8 2.2 2.9 3.5 3.1 2.2 2.1 2.2 3.1 2.0 1.9
90% 1.4 1.4 1.9 2.4 3.0 2.3 1.9 1.8 1.9 2.4 1.9 1.7

Full Simulation Period
b 2.3 3.4 5.0 6.9 8.5 7.1 4.9 4.0 3.1 4.1 2.9 3.9

Wet (32%) 2.8 4.5 8.3 11.2 12.9 11.0 8.0 6.9 4.4 4.4 3.4 6.5
Above Normal (16%) 2.1 3.8 5.5 8.9 10.7 9.4 5.4 3.7 2.8 5.0 3.6 4.6
Below Normal (13%) 2.5 3.4 3.4 4.1 6.9 4.1 3.0 2.7 2.6 4.8 3.3 2.6

Dry (24%) 2.1 2.6 2.9 3.8 5.3 4.8 3.2 2.5 2.6 3.6 2.3 2.2
Critical (15%) 1.7 1.7 2.4 3.1 3.5 2.7 2.1 1.7 1.9 2.3 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.1 0.2 -1.1 -0.3 0.0 -0.2 0.0 0.0 -0.2 0.4 0.1 3.6
20% 0.1 1.0 -0.5 -0.7 -0.1 -0.1 0.0 -0.5 -0.6 0.6 0.1 3.5
30% 0.2 1.2 -0.1 -0.7 -0.5 -1.1 0.0 -0.2 -0.9 0.5 0.2 1.9
40% 0.2 0.9 0.0 -0.4 -0.6 -0.2 0.0 -0.3 -0.7 0.4 0.3 1.7
50% 0.0 0.7 0.1 -0.4 -0.2 -0.1 -0.1 -0.2 -0.5 0.1 0.3 0.2
60% -0.1 0.5 0.1 0.0 0.0 -0.1 0.0 -0.3 -0.5 0.2 0.4 0.0
70% -0.1 0.0 0.4 0.0 -0.1 -0.1 0.0 -0.2 -0.2 0.6 0.0 0.0
80% -0.1 0.0 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.3 0.5 -0.1 0.0

90% -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.4 0.2 -0.1 0.0

Full Simulation Period
b 0.0 0.4 -0.1 -0.1 -0.1 -0.1 0.0 -0.2 -0.4 0.4 0.1 1.3

Wet (32%) 0.1 0.5 -0.5 -0.3 -0.1 -0.1 0.0 0.0 -0.2 0.3 0.2 3.3
Above Normal (16%) 0.0 0.5 0.2 -0.3 -0.3 -0.4 -0.1 -0.3 -0.6 0.3 0.2 1.6
Below Normal (13%) 0.0 0.4 0.1 -0.2 -0.4 -0.2 -0.1 -0.5 -1.1 0.4 0.3 0.0

Dry (24%) 0.0 0.4 0.0 0.0 -0.1 0.0 0.0 -0.2 -0.4 0.5 0.0 0.0

Critical (15%) -0.1 0.0 0.0 0.0 0.1 -0.1 -0.1 0.0 -0.2 0.3 -0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-43-2-4. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-836 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 5.0 12.6 14.8 15.9 14.4 10.9 9.0 4.6 5.0 3.6 3.2
20% 2.8 3.2 8.0 13.0 14.2 12.0 7.6 6.4 4.0 4.6 3.4 3.1
30% 2.6 2.9 4.9 9.7 12.0 9.8 5.2 3.8 3.8 4.4 3.3 3.1
40% 2.3 2.7 3.9 6.1 10.7 7.0 4.4 3.2 3.5 4.1 3.1 3.0
50% 2.2 2.4 3.3 5.1 7.8 5.7 3.4 2.9 3.2 3.9 2.9 2.9
60% 2.0 2.2 3.0 3.9 5.6 4.7 2.7 2.7 3.0 3.6 2.6 2.6
70% 1.8 2.0 2.5 3.2 4.4 4.2 2.4 2.5 2.6 3.1 2.3 2.1
80% 1.7 1.7 2.1 2.8 3.6 3.2 2.3 2.2 2.5 2.7 2.1 2.0
90% 1.5 1.4 1.9 2.4 3.1 2.4 2.0 1.8 2.3 2.2 1.9 1.7

Full Simulation Period
b 2.3 3.0 5.1 7.0 8.6 7.2 4.9 4.1 3.6 3.7 2.8 2.6

Wet (32%) 2.7 4.0 8.8 11.5 13.0 11.1 8.0 6.9 4.6 4.1 3.2 3.2
Above Normal (16%) 2.1 3.3 5.3 9.1 10.9 9.9 5.5 4.0 3.4 4.7 3.4 3.0
Below Normal (13%) 2.5 3.0 3.3 4.3 7.2 4.3 3.1 3.1 3.7 4.4 3.0 2.6

Dry (24%) 2.1 2.2 2.8 3.8 5.4 4.8 3.2 2.6 3.0 3.1 2.3 2.2
Critical (15%) 1.8 1.7 2.4 3.1 3.4 2.7 2.1 1.7 2.2 2.1 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.1 5.0 12.6 14.7 15.9 14.5 10.9 9.0 4.3 5.3 3.7 3.3
20% 2.8 3.2 8.2 12.9 14.2 12.0 7.6 6.1 3.9 5.1 3.5 3.2
30% 2.6 2.9 5.0 9.7 12.0 9.3 5.2 3.8 3.5 5.0 3.3 3.0
40% 2.4 2.7 4.0 6.1 10.6 7.0 4.4 3.2 3.3 4.5 3.2 2.9
50% 2.2 2.4 3.2 4.9 7.7 5.7 3.4 2.9 3.1 4.2 3.1 2.8
60% 1.9 2.2 3.0 3.9 5.6 4.7 2.7 2.6 3.0 3.8 2.9 2.7
70% 1.8 2.0 2.7 3.1 4.6 4.2 2.4 2.4 2.8 3.2 2.4 2.2
80% 1.6 1.7 2.2 2.8 3.5 3.2 2.3 2.3 2.6 2.8 2.1 1.9
90% 1.4 1.4 1.8 2.3 3.1 2.3 2.0 1.8 2.3 2.2 1.8 1.6

Full Simulation Period
b 2.3 3.0 5.1 7.0 8.6 7.2 4.9 4.1 3.5 4.0 2.9 2.6

Wet (32%) 2.7 4.0 8.8 11.5 13.0 11.0 8.0 6.9 4.7 4.3 3.2 3.2
Above Normal (16%) 2.1 3.4 5.3 9.0 10.9 9.8 5.5 4.0 3.3 4.9 3.5 3.0
Below Normal (13%) 2.4 2.9 3.4 4.3 7.2 4.3 3.1 3.0 3.2 4.9 3.4 2.8

Dry (24%) 2.1 2.2 2.8 3.7 5.4 4.8 3.2 2.6 3.1 3.5 2.3 2.2
Critical (15%) 1.8 1.6 2.3 3.0 3.5 2.7 2.1 1.7 2.2 2.1 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.1 0.0 -0.1 0.0 0.1 0.0 0.0 -0.3 0.3 0.1 0.1
20% 0.0 0.0 0.2 -0.1 0.0 0.0 0.0 -0.3 -0.1 0.5 0.1 0.0
30% 0.0 0.0 0.1 0.0 0.0 -0.5 0.0 0.0 -0.3 0.6 0.1 0.0

40% 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.4 0.1 0.0

50% 0.0 0.0 -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.3 0.2 0.0

60% -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 0.3 0.1
70% -0.1 -0.1 0.2 -0.1 0.1 0.0 0.0 -0.1 0.2 0.2 0.1 0.0
80% -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0

90% -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0

Above Normal (16%) 0.0 0.1 0.1 -0.1 0.0 -0.1 0.0 0.0 -0.1 0.2 0.1 0.0
Below Normal (13%) -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.6 0.5 0.5 0.2

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.0 0.0

Critical (15%) -0.1 -0.1 -0.1 -0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-43-2-5. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-837 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.0 5.0 12.6 14.8 15.9 14.4 10.9 9.0 4.6 5.0 3.6 3.2
20% 2.8 3.2 8.0 13.0 14.2 12.0 7.6 6.4 4.0 4.6 3.4 3.1
30% 2.6 2.9 4.9 9.7 12.0 9.8 5.2 3.8 3.8 4.4 3.3 3.1
40% 2.3 2.7 3.9 6.1 10.7 7.0 4.4 3.2 3.5 4.1 3.1 3.0
50% 2.2 2.4 3.3 5.1 7.8 5.7 3.4 2.9 3.2 3.9 2.9 2.9
60% 2.0 2.2 3.0 3.9 5.6 4.7 2.7 2.7 3.0 3.6 2.6 2.6
70% 1.8 2.0 2.5 3.2 4.4 4.2 2.4 2.5 2.6 3.1 2.3 2.1
80% 1.7 1.7 2.1 2.8 3.6 3.2 2.3 2.2 2.5 2.7 2.1 2.0
90% 1.5 1.4 1.9 2.4 3.1 2.4 2.0 1.8 2.3 2.2 1.9 1.7

Full Simulation Period
b 2.3 3.0 5.1 7.0 8.6 7.2 4.9 4.1 3.6 3.7 2.8 2.6

Wet (32%) 2.7 4.0 8.8 11.5 13.0 11.1 8.0 6.9 4.6 4.1 3.2 3.2
Above Normal (16%) 2.1 3.3 5.3 9.1 10.9 9.9 5.5 4.0 3.4 4.7 3.4 3.0
Below Normal (13%) 2.5 3.0 3.3 4.3 7.2 4.3 3.1 3.1 3.7 4.4 3.0 2.6

Dry (24%) 2.1 2.2 2.8 3.8 5.4 4.8 3.2 2.6 3.0 3.1 2.3 2.2
Critical (15%) 1.8 1.7 2.4 3.1 3.4 2.7 2.1 1.7 2.2 2.1 1.9 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.2 5.1 11.4 14.5 15.8 14.2 10.9 9.0 4.4 5.4 3.7 6.8
20% 2.9 4.2 7.6 12.3 14.1 11.9 7.7 5.9 3.3 5.2 3.6 6.6
30% 2.8 4.1 4.8 9.0 11.5 8.7 5.2 3.6 2.9 5.0 3.5 5.0
40% 2.5 3.6 3.9 5.7 10.0 6.8 4.4 2.7 2.7 4.6 3.4 4.6
50% 2.3 3.1 3.4 4.8 7.6 5.6 3.3 2.5 2.7 4.2 3.3 3.2
60% 1.9 2.7 3.1 4.0 5.6 4.6 2.6 2.3 2.6 3.9 3.1 2.8
70% 1.7 2.0 2.8 3.2 4.3 4.1 2.4 2.1 2.5 3.7 2.4 2.2
80% 1.6 1.8 2.2 2.9 3.5 3.1 2.1 1.9 2.1 3.4 2.1 1.9
90% 1.4 1.4 1.8 2.4 3.0 2.3 1.9 1.6 1.9 2.5 2.0 1.7

Full Simulation Period
b 2.3 3.4 5.0 6.9 8.5 7.1 4.9 3.9 3.1 4.1 3.0 3.9

Wet (32%) 2.8 4.6 8.3 11.2 12.9 11.0 8.0 6.9 4.4 4.5 3.5 6.5
Above Normal (16%) 2.2 3.8 5.5 8.9 10.7 9.4 5.4 3.7 2.8 5.0 3.6 4.6
Below Normal (13%) 2.5 3.4 3.4 4.1 6.9 4.1 3.0 2.6 2.6 4.8 3.4 2.7

Dry (24%) 2.1 2.6 2.9 3.8 5.3 4.8 3.2 2.3 2.6 3.7 2.4 2.2
Critical (15%) 1.7 1.7 2.4 3.1 3.5 2.7 2.0 1.6 2.0 2.4 2.0 1.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.1 0.2 -1.1 -0.3 0.0 -0.2 0.0 0.0 -0.2 0.4 0.1 3.6
20% 0.1 1.0 -0.5 -0.7 -0.1 -0.1 0.0 -0.6 -0.6 0.6 0.1 3.5
30% 0.1 1.2 -0.1 -0.7 -0.4 -1.1 0.0 -0.2 -0.9 0.6 0.2 1.9
40% 0.2 0.9 0.0 -0.4 -0.6 -0.2 0.0 -0.4 -0.7 0.4 0.3 1.7
50% 0.1 0.7 0.1 -0.3 -0.1 -0.1 -0.1 -0.4 -0.5 0.2 0.4 0.3
60% -0.1 0.5 0.1 0.0 0.0 -0.1 0.0 -0.4 -0.5 0.3 0.5 0.2
70% -0.1 0.0 0.4 0.0 -0.1 -0.1 0.0 -0.4 -0.2 0.7 0.1 0.0
80% -0.1 0.0 0.1 0.0 -0.1 -0.1 -0.2 -0.4 -0.4 0.7 0.0 0.0

90% -0.1 0.0 -0.1 0.0 0.0 -0.1 -0.1 -0.2 -0.4 0.3 0.0 0.1

Full Simulation Period
b 0.0 0.4 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.4 0.4 0.2 1.3

Wet (32%) 0.1 0.6 -0.5 -0.2 -0.1 -0.1 0.0 0.0 -0.2 0.4 0.2 3.3
Above Normal (16%) 0.1 0.5 0.2 -0.3 -0.3 -0.4 -0.1 -0.3 -0.7 0.3 0.2 1.6
Below Normal (13%) 0.0 0.4 0.1 -0.2 -0.4 -0.2 -0.1 -0.6 -1.1 0.4 0.4 0.1

Dry (24%) 0.0 0.4 0.0 0.0 -0.1 0.0 0.0 -0.4 -0.4 0.6 0.1 0.0

Critical (15%) -0.1 0.0 0.0 0.0 0.1 -0.1 -0.1 -0.1 -0.2 0.3 0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-43-2-6. Sacramento River at Freeport, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-838 July 2015



1 

2 

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-839 July 2015

C.44. Sacramento River downstream of Delta Cross Channel 
Water Surface Elevation 



Figure C-44-1-1. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-2. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-841 July 2015



Figure C-44-1-3. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-4. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-5. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-6. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-7. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-8. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-9. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-10. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-11. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-1-12. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.0 4.5 6.6 8.1 8.7 7.9 6.3 5.4 4.5 4.6 4.3 4.8
20% 3.9 4.3 5.2 6.9 7.8 6.6 5.0 4.5 4.3 4.5 4.3 4.7
30% 3.8 4.2 4.5 5.6 6.6 5.2 4.2 4.2 4.2 4.5 4.3 4.4
40% 3.7 4.0 4.3 4.7 5.9 4.6 4.0 4.0 4.2 4.4 4.2 4.2
50% 3.7 3.9 4.2 4.5 5.1 4.3 3.8 3.9 4.1 4.4 4.1 4.1
60% 3.6 3.8 4.1 4.2 4.4 4.1 3.7 3.8 4.0 4.4 4.1 3.9
70% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.0 4.3 4.0 3.9
80% 3.5 3.6 3.8 4.0 4.1 3.7 3.5 3.7 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.9 3.6 3.4 3.6 3.8 4.1 3.9 3.6

Full Simulation Period
b 3.7 4.0 4.6 5.3 5.7 5.0 4.3 4.2 4.2 4.4 4.1 4.2

Wet (32%) 3.9 4.4 5.7 6.8 7.3 6.5 5.3 5.0 4.5 4.5 4.2 4.7
Above Normal (16%) 3.7 4.1 4.8 5.8 6.5 5.7 4.4 4.2 4.1 4.5 4.2 4.2
Below Normal (13%) 3.7 4.0 4.2 4.3 5.0 3.9 3.7 3.8 4.1 4.5 4.2 4.0

Dry (24%) 3.6 3.8 3.9 4.2 4.4 4.2 3.7 3.8 4.0 4.3 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.1 3.7 3.5 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 7.1 8.2 8.8 7.9 6.3 5.4 4.6 4.5 4.3 4.2
20% 3.8 4.1 5.4 7.3 7.9 6.6 5.0 4.6 4.4 4.5 4.2 4.1
30% 3.8 3.9 4.5 5.7 6.7 5.7 4.2 4.2 4.3 4.5 4.2 4.1
40% 3.7 3.8 4.2 4.7 6.1 4.6 4.0 4.0 4.2 4.4 4.2 4.0
50% 3.7 3.8 4.1 4.4 5.1 4.3 3.8 4.0 4.2 4.4 4.1 3.9
60% 3.6 3.7 4.0 4.2 4.4 4.1 3.8 3.9 4.1 4.3 4.1 3.8
70% 3.6 3.6 3.9 4.1 4.3 3.9 3.7 3.8 4.1 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.9 4.0 3.8 3.5 3.7 4.0 4.2 4.0 3.8
90% 3.4 3.4 3.7 3.8 3.9 3.6 3.4 3.6 3.9 4.1 3.9 3.6

Full Simulation Period
b 3.7 3.9 4.7 5.3 5.8 5.1 4.3 4.3 4.3 4.3 4.1 3.9

Wet (32%) 3.8 4.2 5.8 6.9 7.4 6.5 5.3 5.0 4.5 4.4 4.2 4.1
Above Normal (16%) 3.7 4.0 4.7 5.8 6.6 5.8 4.4 4.2 4.2 4.5 4.2 4.0
Below Normal (13%) 3.7 3.9 4.1 4.3 5.2 3.9 3.7 4.0 4.2 4.4 4.2 4.0

Dry (24%) 3.6 3.7 3.9 4.2 4.4 4.2 3.7 3.9 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.0 3.7 3.6 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 0.0 0.5 0.1 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 -0.6

20% -0.1 -0.1 0.2 0.4 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.6

30% -0.1 -0.2 0.0 0.2 0.1 0.5 0.0 0.1 0.1 -0.1 -0.1 -0.3

40% 0.0 -0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 -0.2

50% 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1

60% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 0.0 -0.1

70% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 0.0 -0.1

80% 0.0 0.0 0.0 -0.1 -0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

Full Simulation Period
b

0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.2

Wet (32%) -0.1 -0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.6

Above Normal (16%) 0.0 -0.1 -0.1 0.0 0.1 0.2 0.0 0.1 0.1 0.0 0.0 -0.2

Below Normal (13%) 0.0 -0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.2 0.0 -0.1 0.0

Dry (24%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-44-1-1. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum 

Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.0 4.5 6.6 8.1 8.7 7.9 6.3 5.4 4.5 4.6 4.3 4.8
20% 3.9 4.3 5.2 6.9 7.8 6.6 5.0 4.5 4.3 4.5 4.3 4.7
30% 3.8 4.2 4.5 5.6 6.6 5.2 4.2 4.2 4.2 4.5 4.3 4.4
40% 3.7 4.0 4.3 4.7 5.9 4.6 4.0 4.0 4.2 4.4 4.2 4.2
50% 3.7 3.9 4.2 4.5 5.1 4.3 3.8 3.9 4.1 4.4 4.1 4.1
60% 3.6 3.8 4.1 4.2 4.4 4.1 3.7 3.8 4.0 4.4 4.1 3.9
70% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.0 4.3 4.0 3.9
80% 3.5 3.6 3.8 4.0 4.1 3.7 3.5 3.7 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.9 3.6 3.4 3.6 3.8 4.1 3.9 3.6

Full Simulation Period
b 3.7 4.0 4.6 5.3 5.7 5.0 4.3 4.2 4.2 4.4 4.1 4.2

Wet (32%) 3.9 4.4 5.7 6.8 7.3 6.5 5.3 5.0 4.5 4.5 4.2 4.7
Above Normal (16%) 3.7 4.1 4.8 5.8 6.5 5.7 4.4 4.2 4.1 4.5 4.2 4.2
Below Normal (13%) 3.7 4.0 4.2 4.3 5.0 3.9 3.7 3.8 4.1 4.5 4.2 4.0

Dry (24%) 3.6 3.8 3.9 4.2 4.4 4.2 3.7 3.8 4.0 4.3 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.1 3.7 3.5 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 7.1 8.2 8.8 7.9 6.3 5.4 4.5 4.6 4.3 4.2
20% 3.8 4.1 5.4 7.3 7.9 6.6 5.0 4.5 4.3 4.5 4.3 4.1
30% 3.8 3.9 4.5 5.7 6.7 5.4 4.2 4.2 4.3 4.5 4.2 4.0
40% 3.7 3.8 4.2 4.7 6.1 4.6 4.0 4.1 4.2 4.4 4.2 4.0
50% 3.7 3.7 4.1 4.4 5.1 4.3 3.8 4.0 4.2 4.4 4.1 3.9
60% 3.6 3.7 4.0 4.2 4.3 4.1 3.7 3.9 4.1 4.3 4.1 3.9
70% 3.6 3.6 3.9 4.1 4.3 3.9 3.7 3.8 4.0 4.3 4.0 3.8
80% 3.5 3.6 3.8 4.0 4.0 3.8 3.5 3.7 4.0 4.2 3.9 3.8
90% 3.4 3.4 3.7 3.8 3.9 3.6 3.4 3.6 3.9 4.1 3.9 3.7

Full Simulation Period
b 3.7 3.9 4.7 5.3 5.8 5.1 4.3 4.2 4.3 4.4 4.1 3.9

Wet (32%) 3.8 4.2 5.8 6.9 7.4 6.5 5.3 5.0 4.6 4.5 4.2 4.1
Above Normal (16%) 3.6 4.0 4.7 5.8 6.6 5.8 4.4 4.2 4.2 4.5 4.2 4.0
Below Normal (13%) 3.7 3.9 4.1 4.3 5.2 3.9 3.7 3.9 4.2 4.5 4.2 4.0

Dry (24%) 3.6 3.7 3.9 4.2 4.4 4.2 3.7 3.9 4.1 4.3 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.1 3.7 3.6 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.1 -0.1 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.6

20% -0.1 -0.1 0.3 0.4 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.6

30% -0.1 -0.3 0.0 0.2 0.1 0.3 0.0 0.0 0.1 0.0 0.0 -0.4

40% 0.0 -0.2 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 -0.2

50% 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 -0.1

60% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 -0.1

70% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 -0.1

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

Full Simulation Period
b

0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.2

Wet (32%) -0.1 -0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.6

Above Normal (16%) 0.0 -0.1 -0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 -0.2

Below Normal (13%) -0.1 -0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0
Dry (24%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-44-1-2. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum 

Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.0 4.5 6.6 8.1 8.7 7.9 6.3 5.4 4.5 4.6 4.3 4.8
20% 3.9 4.3 5.2 6.9 7.8 6.6 5.0 4.5 4.3 4.5 4.3 4.7
30% 3.8 4.2 4.5 5.6 6.6 5.2 4.2 4.2 4.2 4.5 4.3 4.4
40% 3.7 4.0 4.3 4.7 5.9 4.6 4.0 4.0 4.2 4.4 4.2 4.2
50% 3.7 3.9 4.2 4.5 5.1 4.3 3.8 3.9 4.1 4.4 4.1 4.1
60% 3.6 3.8 4.1 4.2 4.4 4.1 3.7 3.8 4.0 4.4 4.1 3.9
70% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.0 4.3 4.0 3.9
80% 3.5 3.6 3.8 4.0 4.1 3.7 3.5 3.7 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.9 3.6 3.4 3.6 3.8 4.1 3.9 3.6

Full Simulation Period
b 3.7 4.0 4.6 5.3 5.7 5.0 4.3 4.2 4.2 4.4 4.1 4.2

Wet (32%) 3.9 4.4 5.7 6.8 7.3 6.5 5.3 5.0 4.5 4.5 4.2 4.7
Above Normal (16%) 3.7 4.1 4.8 5.8 6.5 5.7 4.4 4.2 4.1 4.5 4.2 4.2
Below Normal (13%) 3.7 4.0 4.2 4.3 5.0 3.9 3.7 3.8 4.1 4.5 4.2 4.0

Dry (24%) 3.6 3.8 3.9 4.2 4.4 4.2 3.7 3.8 4.0 4.3 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.1 3.7 3.5 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.0 4.5 6.6 8.1 8.7 7.9 6.3 5.4 4.5 4.6 4.3 4.8
20% 3.9 4.3 5.2 6.9 7.8 6.6 5.0 4.5 4.3 4.5 4.3 4.7
30% 3.8 4.2 4.5 5.6 6.6 5.2 4.2 4.1 4.2 4.5 4.3 4.4
40% 3.7 4.0 4.3 4.7 5.9 4.6 4.0 4.0 4.1 4.4 4.2 4.2
50% 3.7 3.9 4.1 4.5 5.1 4.3 3.8 3.9 4.1 4.4 4.1 4.1
60% 3.7 3.8 4.1 4.2 4.4 4.1 3.7 3.8 4.1 4.4 4.1 4.0
70% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.7 3.9 4.3 4.1 3.9
80% 3.5 3.6 3.8 4.0 4.1 3.7 3.5 3.6 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.9 3.6 3.4 3.5 3.8 4.2 3.9 3.6

Full Simulation Period
b 3.7 4.0 4.6 5.3 5.7 5.0 4.3 4.2 4.2 4.4 4.1 4.2

Wet (32%) 3.9 4.4 5.7 6.8 7.3 6.5 5.3 5.0 4.5 4.5 4.2 4.7
Above Normal (16%) 3.7 4.1 4.8 5.8 6.5 5.7 4.4 4.2 4.1 4.5 4.2 4.2
Below Normal (13%) 3.7 4.0 4.2 4.3 5.0 3.9 3.7 3.8 4.1 4.5 4.2 4.0

Dry (24%) 3.6 3.8 3.9 4.2 4.4 4.2 3.7 3.8 4.0 4.3 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.1 3.7 3.5 3.5 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-44-1-3. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum 

Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 7.1 8.2 8.8 7.9 6.3 5.4 4.6 4.5 4.3 4.2
20% 3.8 4.1 5.4 7.3 7.9 6.6 5.0 4.6 4.4 4.5 4.2 4.1
30% 3.8 3.9 4.5 5.7 6.7 5.7 4.2 4.2 4.3 4.5 4.2 4.1
40% 3.7 3.8 4.2 4.7 6.1 4.6 4.0 4.0 4.2 4.4 4.2 4.0
50% 3.7 3.8 4.1 4.4 5.1 4.3 3.8 4.0 4.2 4.4 4.1 3.9
60% 3.6 3.7 4.0 4.2 4.4 4.1 3.8 3.9 4.1 4.3 4.1 3.8
70% 3.6 3.6 3.9 4.1 4.3 3.9 3.7 3.8 4.1 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.9 4.0 3.8 3.5 3.7 4.0 4.2 4.0 3.8
90% 3.4 3.4 3.7 3.8 3.9 3.6 3.4 3.6 3.9 4.1 3.9 3.6

Full Simulation Period
b 3.7 3.9 4.7 5.3 5.8 5.1 4.3 4.3 4.3 4.3 4.1 3.9

Wet (32%) 3.8 4.2 5.8 6.9 7.4 6.5 5.3 5.0 4.5 4.4 4.2 4.1
Above Normal (16%) 3.7 4.0 4.7 5.8 6.6 5.8 4.4 4.2 4.2 4.5 4.2 4.0
Below Normal (13%) 3.7 3.9 4.1 4.3 5.2 3.9 3.7 4.0 4.2 4.4 4.2 4.0

Dry (24%) 3.6 3.7 3.9 4.2 4.4 4.2 3.7 3.9 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.0 3.7 3.6 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.0 4.5 6.6 8.1 8.7 7.9 6.3 5.4 4.5 4.6 4.3 4.8
20% 3.9 4.3 5.2 6.9 7.8 6.6 5.0 4.5 4.3 4.5 4.3 4.7
30% 3.8 4.2 4.5 5.6 6.6 5.2 4.2 4.2 4.2 4.5 4.3 4.4
40% 3.7 4.0 4.3 4.7 5.9 4.6 4.0 4.0 4.2 4.4 4.2 4.2
50% 3.7 3.9 4.2 4.5 5.1 4.3 3.8 3.9 4.1 4.4 4.1 4.1
60% 3.6 3.8 4.1 4.2 4.4 4.1 3.7 3.8 4.0 4.4 4.1 3.9
70% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.8 4.0 4.3 4.0 3.9
80% 3.5 3.6 3.8 4.0 4.1 3.7 3.5 3.7 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.9 3.6 3.4 3.6 3.8 4.1 3.9 3.6

Full Simulation Period
b 3.7 4.0 4.6 5.3 5.7 5.0 4.3 4.2 4.2 4.4 4.1 4.2

Wet (32%) 3.9 4.4 5.7 6.8 7.3 6.5 5.3 5.0 4.5 4.5 4.2 4.7
Above Normal (16%) 3.7 4.1 4.8 5.8 6.5 5.7 4.4 4.2 4.1 4.5 4.2 4.2
Below Normal (13%) 3.7 4.0 4.2 4.3 5.0 3.9 3.7 3.8 4.1 4.5 4.2 4.0

Dry (24%) 3.6 3.8 3.9 4.2 4.4 4.2 3.7 3.8 4.0 4.3 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.1 3.7 3.5 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.1 0.0 -0.5 -0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.6
20% 0.1 0.1 -0.2 -0.4 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.6
30% 0.1 0.2 0.0 -0.2 -0.1 -0.5 0.0 -0.1 -0.1 0.1 0.1 0.3
40% 0.0 0.2 0.0 0.0 -0.2 0.0 0.0 0.0 -0.1 0.0 0.0 0.2
50% 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.1
60% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.1
70% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.1
80% 0.0 0.0 0.0 0.1 0.1 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.2

Wet (32%) 0.1 0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
Above Normal (16%) 0.0 0.1 0.1 0.0 -0.1 -0.2 0.0 -0.1 -0.1 0.0 0.0 0.2
Below Normal (13%) 0.0 0.1 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.2 0.0 0.1 0.0

Dry (24%) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-44-1-4. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum 

Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 7.1 8.2 8.8 7.9 6.3 5.4 4.6 4.5 4.3 4.2
20% 3.8 4.1 5.4 7.3 7.9 6.6 5.0 4.6 4.4 4.5 4.2 4.1
30% 3.8 3.9 4.5 5.7 6.7 5.7 4.2 4.2 4.3 4.5 4.2 4.1
40% 3.7 3.8 4.2 4.7 6.1 4.6 4.0 4.0 4.2 4.4 4.2 4.0
50% 3.7 3.8 4.1 4.4 5.1 4.3 3.8 4.0 4.2 4.4 4.1 3.9
60% 3.6 3.7 4.0 4.2 4.4 4.1 3.8 3.9 4.1 4.3 4.1 3.8
70% 3.6 3.6 3.9 4.1 4.3 3.9 3.7 3.8 4.1 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.9 4.0 3.8 3.5 3.7 4.0 4.2 4.0 3.8
90% 3.4 3.4 3.7 3.8 3.9 3.6 3.4 3.6 3.9 4.1 3.9 3.6

Full Simulation Period
b 3.7 3.9 4.7 5.3 5.8 5.1 4.3 4.3 4.3 4.3 4.1 3.9

Wet (32%) 3.8 4.2 5.8 6.9 7.4 6.5 5.3 5.0 4.5 4.4 4.2 4.1
Above Normal (16%) 3.7 4.0 4.7 5.8 6.6 5.8 4.4 4.2 4.2 4.5 4.2 4.0
Below Normal (13%) 3.7 3.9 4.1 4.3 5.2 3.9 3.7 4.0 4.2 4.4 4.2 4.0

Dry (24%) 3.6 3.7 3.9 4.2 4.4 4.2 3.7 3.9 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.0 3.7 3.6 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 7.1 8.2 8.8 7.9 6.3 5.4 4.5 4.6 4.3 4.2
20% 3.8 4.1 5.4 7.3 7.9 6.6 5.0 4.5 4.3 4.5 4.3 4.1
30% 3.8 3.9 4.5 5.7 6.7 5.4 4.2 4.2 4.3 4.5 4.2 4.0
40% 3.7 3.8 4.2 4.7 6.1 4.6 4.0 4.1 4.2 4.4 4.2 4.0
50% 3.7 3.7 4.1 4.4 5.1 4.3 3.8 4.0 4.2 4.4 4.1 3.9
60% 3.6 3.7 4.0 4.2 4.3 4.1 3.7 3.9 4.1 4.3 4.1 3.9
70% 3.6 3.6 3.9 4.1 4.3 3.9 3.7 3.8 4.0 4.3 4.0 3.8
80% 3.5 3.6 3.8 4.0 4.0 3.8 3.5 3.7 4.0 4.2 3.9 3.8
90% 3.4 3.4 3.7 3.8 3.9 3.6 3.4 3.6 3.9 4.1 3.9 3.7

Full Simulation Period
b 3.7 3.9 4.7 5.3 5.8 5.1 4.3 4.2 4.3 4.4 4.1 3.9

Wet (32%) 3.8 4.2 5.8 6.9 7.4 6.5 5.3 5.0 4.6 4.5 4.2 4.1
Above Normal (16%) 3.6 4.0 4.7 5.8 6.6 5.8 4.4 4.2 4.2 4.5 4.2 4.0
Below Normal (13%) 3.7 3.9 4.1 4.3 5.2 3.9 3.7 3.9 4.2 4.5 4.2 4.0

Dry (24%) 3.6 3.7 3.9 4.2 4.4 4.2 3.7 3.9 4.1 4.3 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.1 3.7 3.6 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0

20% 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.1 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-44-1-5. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum 

Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.4 7.1 8.2 8.8 7.9 6.3 5.4 4.6 4.5 4.3 4.2
20% 3.8 4.1 5.4 7.3 7.9 6.6 5.0 4.6 4.4 4.5 4.2 4.1
30% 3.8 3.9 4.5 5.7 6.7 5.7 4.2 4.2 4.3 4.5 4.2 4.1
40% 3.7 3.8 4.2 4.7 6.1 4.6 4.0 4.0 4.2 4.4 4.2 4.0
50% 3.7 3.8 4.1 4.4 5.1 4.3 3.8 4.0 4.2 4.4 4.1 3.9
60% 3.6 3.7 4.0 4.2 4.4 4.1 3.8 3.9 4.1 4.3 4.1 3.8
70% 3.6 3.6 3.9 4.1 4.3 3.9 3.7 3.8 4.1 4.2 4.0 3.8
80% 3.5 3.6 3.8 3.9 4.0 3.8 3.5 3.7 4.0 4.2 4.0 3.8
90% 3.4 3.4 3.7 3.8 3.9 3.6 3.4 3.6 3.9 4.1 3.9 3.6

Full Simulation Period
b 3.7 3.9 4.7 5.3 5.8 5.1 4.3 4.3 4.3 4.3 4.1 3.9

Wet (32%) 3.8 4.2 5.8 6.9 7.4 6.5 5.3 5.0 4.5 4.4 4.2 4.1
Above Normal (16%) 3.7 4.0 4.7 5.8 6.6 5.8 4.4 4.2 4.2 4.5 4.2 4.0
Below Normal (13%) 3.7 3.9 4.1 4.3 5.2 3.9 3.7 4.0 4.2 4.4 4.2 4.0

Dry (24%) 3.6 3.7 3.9 4.2 4.4 4.2 3.7 3.9 4.1 4.2 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.0 3.7 3.6 3.6 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.0 4.5 6.6 8.1 8.7 7.9 6.3 5.4 4.5 4.6 4.3 4.8
20% 3.9 4.3 5.2 6.9 7.8 6.6 5.0 4.5 4.3 4.5 4.3 4.7
30% 3.8 4.2 4.5 5.6 6.6 5.2 4.2 4.1 4.2 4.5 4.3 4.4
40% 3.7 4.0 4.3 4.7 5.9 4.6 4.0 4.0 4.1 4.4 4.2 4.2
50% 3.7 3.9 4.1 4.5 5.1 4.3 3.8 3.9 4.1 4.4 4.1 4.1
60% 3.7 3.8 4.1 4.2 4.4 4.1 3.7 3.8 4.1 4.4 4.1 4.0
70% 3.6 3.7 3.9 4.1 4.2 3.9 3.6 3.7 3.9 4.3 4.1 3.9
80% 3.5 3.6 3.8 4.0 4.1 3.7 3.5 3.6 3.9 4.2 3.9 3.8
90% 3.4 3.5 3.7 3.8 3.9 3.6 3.4 3.5 3.8 4.2 3.9 3.6

Full Simulation Period
b 3.7 4.0 4.6 5.3 5.7 5.0 4.3 4.2 4.2 4.4 4.1 4.2

Wet (32%) 3.9 4.4 5.7 6.8 7.3 6.5 5.3 5.0 4.5 4.5 4.2 4.7
Above Normal (16%) 3.7 4.1 4.8 5.8 6.5 5.7 4.4 4.2 4.1 4.5 4.2 4.2
Below Normal (13%) 3.7 4.0 4.2 4.3 5.0 3.9 3.7 3.8 4.1 4.5 4.2 4.0

Dry (24%) 3.6 3.8 3.9 4.2 4.4 4.2 3.7 3.8 4.0 4.3 4.0 3.8
Critical (15%) 3.6 3.6 3.9 4.0 4.1 3.7 3.5 3.5 3.9 4.1 3.9 3.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.1 0.0 -0.5 -0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.1 0.6
20% 0.1 0.2 -0.2 -0.4 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.6
30% 0.1 0.2 0.0 -0.2 -0.1 -0.5 0.0 -0.1 -0.1 0.1 0.1 0.3
40% 0.0 0.2 0.0 0.0 -0.2 0.0 0.0 0.0 -0.1 0.0 0.0 0.2
50% 0.0 0.2 0.1 0.1 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.1
60% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.1
70% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.1 0.1
80% 0.0 0.0 0.0 0.1 0.1 0.0 -0.1 -0.1 -0.1 0.1 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.2

Wet (32%) 0.1 0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
Above Normal (16%) 0.0 0.1 0.1 0.0 -0.1 -0.2 0.0 -0.1 -0.1 0.0 0.0 0.2
Below Normal (13%) 0.0 0.1 0.0 0.0 -0.1 0.0 0.0 -0.2 -0.2 0.0 0.1 0.0

Dry (24%) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-44-1-6. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Maximum 

Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-857 July 2015



Figure C-44-2-1. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-2. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-3. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-4. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-5. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-6. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-7. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-8. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-9. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-10. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-11. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-44-2-12. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.1 2.0 5.2 7.0 7.9 6.9 5.0 3.8 1.3 1.4 1.0 2.8
20% 0.9 1.5 3.0 5.6 6.8 5.5 3.3 2.3 0.9 1.3 0.9 2.7
30% 0.8 1.4 1.9 3.8 5.3 3.7 2.0 1.3 0.7 1.3 0.9 1.5
40% 0.7 1.2 1.4 2.4 4.4 2.8 1.6 1.0 0.7 1.2 0.9 1.2
50% 0.6 0.9 1.2 1.9 3.1 2.2 1.1 0.9 0.6 1.1 0.8 0.9
60% 0.5 0.7 1.0 1.4 2.1 1.8 0.9 0.8 0.6 1.0 0.8 0.7
70% 0.4 0.6 0.8 1.1 1.6 1.5 0.8 0.7 0.6 0.9 0.7 0.6
80% 0.4 0.4 0.7 1.0 1.3 1.2 0.7 0.6 0.5 0.8 0.6 0.6
90% 0.3 0.3 0.5 0.8 1.1 0.7 0.6 0.5 0.4 0.6 0.5 0.5

Full Simulation Period
b 0.7 1.2 2.0 3.0 3.8 3.1 2.0 1.5 0.9 1.0 0.8 1.4

Wet (32%) 0.9 1.7 3.6 5.3 6.1 5.1 3.5 2.9 1.5 1.2 0.9 2.6
Above Normal (16%) 0.6 1.4 2.2 3.9 5.0 4.2 2.2 1.4 0.7 1.3 1.0 1.2
Below Normal (13%) 0.7 1.1 1.2 1.6 2.9 1.5 1.0 0.9 0.6 1.2 0.9 0.8

Dry (24%) 0.5 0.8 0.9 1.4 2.1 1.9 1.1 0.8 0.6 0.9 0.6 0.6
Critical (15%) 0.4 0.4 0.7 1.1 1.3 0.9 0.7 0.5 0.4 0.6 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.8 1.5 5.8 7.1 7.9 7.0 5.0 3.8 1.3 1.3 1.0 1.0
20% 0.7 0.9 3.3 6.1 6.8 5.5 3.2 2.5 1.0 1.2 0.9 0.9
30% 0.6 0.8 1.6 4.2 5.4 4.2 2.0 1.4 0.9 1.2 0.9 0.9
40% 0.6 0.7 1.2 2.5 4.7 2.9 1.6 1.1 0.9 1.1 0.8 0.8
50% 0.5 0.6 0.9 1.7 3.2 2.2 1.1 1.0 0.8 1.0 0.8 0.8
60% 0.5 0.5 0.9 1.2 2.2 1.8 0.9 0.9 0.7 0.9 0.7 0.7
70% 0.4 0.5 0.7 1.0 1.7 1.5 0.8 0.8 0.6 0.8 0.7 0.6
80% 0.4 0.4 0.6 0.9 1.3 1.2 0.7 0.7 0.6 0.6 0.6 0.5
90% 0.3 0.2 0.5 0.7 1.1 0.7 0.6 0.6 0.4 0.5 0.5 0.5

Full Simulation Period
b 0.6 0.9 1.9 3.0 3.9 3.1 2.0 1.6 1.0 1.0 0.8 0.8

Wet (32%) 0.7 1.3 3.8 5.4 6.2 5.2 3.5 2.9 1.6 1.1 0.9 0.9
Above Normal (16%) 0.5 1.0 2.0 4.0 5.1 4.4 2.2 1.5 0.9 1.2 0.9 0.8
Below Normal (13%) 0.6 0.8 1.0 1.5 3.1 1.6 1.1 1.1 0.9 1.1 0.8 0.8

Dry (24%) 0.5 0.5 0.8 1.2 2.1 1.9 1.1 0.9 0.7 0.7 0.6 0.6
Critical (15%) 0.4 0.4 0.6 1.0 1.3 1.0 0.7 0.5 0.5 0.5 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.2 -0.5 0.6 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -1.8

20% -0.2 -0.7 0.3 0.4 0.0 0.0 0.0 0.3 0.1 -0.1 0.0 -1.8

30% -0.2 -0.6 -0.3 0.3 0.2 0.6 0.0 0.1 0.2 -0.1 -0.1 -0.6

40% -0.1 -0.5 -0.3 0.1 0.3 0.1 0.0 0.1 0.2 -0.1 -0.1 -0.4

50% -0.1 -0.4 -0.3 -0.2 0.1 0.0 0.0 0.1 0.2 -0.1 -0.1 -0.1

60% 0.0 -0.2 -0.1 -0.2 0.0 0.0 0.0 0.1 0.1 -0.1 -0.1 0.0

70% 0.0 -0.1 -0.1 -0.2 0.1 0.0 0.0 0.1 0.1 -0.1 0.0 0.0

80% 0.0 -0.1 -0.1 -0.2 0.0 0.0 0.0 0.1 0.1 -0.2 0.0 0.0

90% 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0

Full Simulation Period
b

-0.1 -0.3 0.0 0.0 0.1 0.1 0.0 0.1 0.1 -0.1 0.0 -0.6

Wet (32%) -0.2 -0.3 0.2 0.1 0.1 0.1 0.0 0.0 0.0 -0.1 0.0 -1.7

Above Normal (16%) -0.1 -0.4 -0.2 0.1 0.1 0.2 0.0 0.1 0.2 -0.1 0.0 -0.4

Below Normal (13%) -0.1 -0.3 -0.1 -0.1 0.2 0.1 0.0 0.2 0.3 -0.1 -0.1 0.0

Dry (24%) 0.0 -0.3 -0.1 -0.2 0.0 0.0 0.0 0.1 0.1 -0.1 0.0 0.0
Critical (15%) 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-44-2-1. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum 

Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.1 2.0 5.2 7.0 7.9 6.9 5.0 3.8 1.3 1.4 1.0 2.8
20% 0.9 1.5 3.0 5.6 6.8 5.5 3.3 2.3 0.9 1.3 0.9 2.7
30% 0.8 1.4 1.9 3.8 5.3 3.7 2.0 1.3 0.7 1.3 0.9 1.5
40% 0.7 1.2 1.4 2.4 4.4 2.8 1.6 1.0 0.7 1.2 0.9 1.2
50% 0.6 0.9 1.2 1.9 3.1 2.2 1.1 0.9 0.6 1.1 0.8 0.9
60% 0.5 0.7 1.0 1.4 2.1 1.8 0.9 0.8 0.6 1.0 0.8 0.7
70% 0.4 0.6 0.8 1.1 1.6 1.5 0.8 0.7 0.6 0.9 0.7 0.6
80% 0.4 0.4 0.7 1.0 1.3 1.2 0.7 0.6 0.5 0.8 0.6 0.6
90% 0.3 0.3 0.5 0.8 1.1 0.7 0.6 0.5 0.4 0.6 0.5 0.5

Full Simulation Period
b 0.7 1.2 2.0 3.0 3.8 3.1 2.0 1.5 0.9 1.0 0.8 1.4

Wet (32%) 0.9 1.7 3.6 5.3 6.1 5.1 3.5 2.9 1.5 1.2 0.9 2.6
Above Normal (16%) 0.6 1.4 2.2 3.9 5.0 4.2 2.2 1.4 0.7 1.3 1.0 1.2
Below Normal (13%) 0.7 1.1 1.2 1.6 2.9 1.5 1.0 0.9 0.6 1.2 0.9 0.8

Dry (24%) 0.5 0.8 0.9 1.4 2.1 1.9 1.1 0.8 0.6 0.9 0.6 0.6
Critical (15%) 0.4 0.4 0.7 1.1 1.3 0.9 0.7 0.5 0.4 0.6 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.8 1.5 5.7 7.1 7.9 7.0 5.0 3.8 1.2 1.4 1.0 1.0
20% 0.7 0.9 3.4 6.0 6.8 5.5 3.2 2.3 1.0 1.3 0.9 0.9
30% 0.6 0.8 1.6 4.2 5.5 3.9 2.0 1.5 0.9 1.3 0.9 0.9
40% 0.6 0.6 1.2 2.5 4.7 2.9 1.6 1.1 0.8 1.2 0.9 0.8
50% 0.5 0.6 0.9 1.7 3.2 2.2 1.1 1.0 0.8 1.1 0.8 0.8
60% 0.5 0.5 0.8 1.3 2.2 1.8 0.9 0.9 0.7 1.0 0.8 0.7
70% 0.4 0.4 0.7 1.0 1.7 1.5 0.8 0.8 0.7 0.8 0.7 0.6
80% 0.3 0.3 0.6 0.9 1.3 1.2 0.7 0.7 0.6 0.7 0.6 0.6
90% 0.3 0.2 0.4 0.7 1.1 0.7 0.6 0.5 0.4 0.6 0.5 0.5

Full Simulation Period
b 0.6 0.9 1.9 3.0 3.9 3.1 2.0 1.6 1.0 1.0 0.8 0.8

Wet (32%) 0.7 1.3 3.8 5.4 6.2 5.1 3.5 2.9 1.6 1.2 0.9 0.9
Above Normal (16%) 0.5 1.0 2.0 3.9 5.1 4.3 2.2 1.5 0.8 1.3 0.9 0.8
Below Normal (13%) 0.6 0.7 1.1 1.5 3.1 1.6 1.1 1.0 0.8 1.3 0.9 0.8

Dry (24%) 0.5 0.5 0.8 1.3 2.1 1.9 1.1 0.9 0.7 0.8 0.6 0.6
Critical (15%) 0.4 0.4 0.6 0.9 1.3 0.9 0.7 0.5 0.5 0.5 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.2 -0.4 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.8

20% -0.2 -0.7 0.4 0.4 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -1.8

30% -0.2 -0.6 -0.3 0.3 0.2 0.3 0.0 0.1 0.2 0.0 0.0 -0.6

40% -0.1 -0.5 -0.2 0.1 0.3 0.1 0.0 0.1 0.1 0.0 0.0 -0.4

50% -0.1 -0.4 -0.3 -0.2 0.1 0.0 0.0 0.1 0.1 0.0 0.0 -0.1

60% 0.0 -0.2 -0.1 -0.2 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0

70% 0.0 -0.1 -0.1 -0.2 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0

80% 0.0 -0.1 -0.1 -0.2 0.0 0.0 0.0 0.1 0.1 -0.1 0.1 0.0

90% 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

Full Simulation Period
b

-0.1 -0.3 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 -0.6

Wet (32%) -0.2 -0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -1.7

Above Normal (16%) -0.1 -0.4 -0.2 0.0 0.1 0.2 0.0 0.1 0.1 0.0 0.0 -0.4

Below Normal (13%) -0.2 -0.4 -0.1 0.0 0.2 0.1 0.0 0.1 0.1 0.0 0.0 0.0
Dry (24%) 0.0 -0.3 -0.1 -0.2 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0

Critical (15%) 0.0 -0.1 -0.1 -0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-44-2-2. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum 

Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.1 2.0 5.2 7.0 7.9 6.9 5.0 3.8 1.3 1.4 1.0 2.8
20% 0.9 1.5 3.0 5.6 6.8 5.5 3.3 2.3 0.9 1.3 0.9 2.7
30% 0.8 1.4 1.9 3.8 5.3 3.7 2.0 1.3 0.7 1.3 0.9 1.5
40% 0.7 1.2 1.4 2.4 4.4 2.8 1.6 1.0 0.7 1.2 0.9 1.2
50% 0.6 0.9 1.2 1.9 3.1 2.2 1.1 0.9 0.6 1.1 0.8 0.9
60% 0.5 0.7 1.0 1.4 2.1 1.8 0.9 0.8 0.6 1.0 0.8 0.7
70% 0.4 0.6 0.8 1.1 1.6 1.5 0.8 0.7 0.6 0.9 0.7 0.6
80% 0.4 0.4 0.7 1.0 1.3 1.2 0.7 0.6 0.5 0.8 0.6 0.6
90% 0.3 0.3 0.5 0.8 1.1 0.7 0.6 0.5 0.4 0.6 0.5 0.5

Full Simulation Period
b 0.7 1.2 2.0 3.0 3.8 3.1 2.0 1.5 0.9 1.0 0.8 1.4

Wet (32%) 0.9 1.7 3.6 5.3 6.1 5.1 3.5 2.9 1.5 1.2 0.9 2.6
Above Normal (16%) 0.6 1.4 2.2 3.9 5.0 4.2 2.2 1.4 0.7 1.3 1.0 1.2
Below Normal (13%) 0.7 1.1 1.2 1.6 2.9 1.5 1.0 0.9 0.6 1.2 0.9 0.8

Dry (24%) 0.5 0.8 0.9 1.4 2.1 1.9 1.1 0.8 0.6 0.9 0.6 0.6
Critical (15%) 0.4 0.4 0.7 1.1 1.3 0.9 0.7 0.5 0.4 0.6 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.1 2.0 5.2 7.0 7.9 6.9 5.0 3.8 1.3 1.4 1.0 2.8
20% 0.9 1.5 3.0 5.6 6.8 5.5 3.3 2.3 0.9 1.3 1.0 2.7
30% 0.8 1.4 1.9 3.8 5.3 3.7 2.0 1.3 0.8 1.3 0.9 1.5
40% 0.7 1.2 1.4 2.3 4.4 2.8 1.6 1.0 0.7 1.2 0.9 1.2
50% 0.6 0.9 1.2 1.9 3.1 2.2 1.1 0.9 0.6 1.1 0.9 0.9
60% 0.5 0.7 1.0 1.4 2.1 1.8 0.9 0.8 0.6 1.0 0.8 0.8
70% 0.4 0.6 0.8 1.1 1.6 1.5 0.8 0.7 0.6 0.9 0.7 0.6
80% 0.4 0.4 0.7 1.0 1.3 1.2 0.7 0.6 0.5 0.8 0.6 0.6
90% 0.3 0.3 0.5 0.8 1.1 0.7 0.5 0.5 0.4 0.6 0.5 0.5

Full Simulation Period
b 0.7 1.2 2.0 3.0 3.8 3.1 2.0 1.5 0.9 1.1 0.8 1.3

Wet (32%) 0.9 1.7 3.6 5.3 6.1 5.1 3.5 2.9 1.5 1.2 0.9 2.6
Above Normal (16%) 0.6 1.4 2.2 3.9 5.0 4.2 2.2 1.4 0.7 1.3 1.0 1.2
Below Normal (13%) 0.7 1.1 1.2 1.6 2.9 1.5 1.0 0.9 0.6 1.2 0.9 0.8

Dry (24%) 0.5 0.8 0.9 1.4 2.1 1.9 1.1 0.8 0.6 0.9 0.6 0.6
Critical (15%) 0.4 0.4 0.7 1.1 1.3 0.9 0.6 0.5 0.4 0.6 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-44-2-3. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum 

Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.8 1.5 5.8 7.1 7.9 7.0 5.0 3.8 1.3 1.3 1.0 1.0
20% 0.7 0.9 3.3 6.1 6.8 5.5 3.2 2.5 1.0 1.2 0.9 0.9
30% 0.6 0.8 1.6 4.2 5.4 4.2 2.0 1.4 0.9 1.2 0.9 0.9
40% 0.6 0.7 1.2 2.5 4.7 2.9 1.6 1.1 0.9 1.1 0.8 0.8
50% 0.5 0.6 0.9 1.7 3.2 2.2 1.1 1.0 0.8 1.0 0.8 0.8
60% 0.5 0.5 0.9 1.2 2.2 1.8 0.9 0.9 0.7 0.9 0.7 0.7
70% 0.4 0.5 0.7 1.0 1.7 1.5 0.8 0.8 0.6 0.8 0.7 0.6
80% 0.4 0.4 0.6 0.9 1.3 1.2 0.7 0.7 0.6 0.6 0.6 0.5
90% 0.3 0.2 0.5 0.7 1.1 0.7 0.6 0.6 0.4 0.5 0.5 0.5

Full Simulation Period
b 0.6 0.9 1.9 3.0 3.9 3.1 2.0 1.6 1.0 1.0 0.8 0.8

Wet (32%) 0.7 1.3 3.8 5.4 6.2 5.2 3.5 2.9 1.6 1.1 0.9 0.9
Above Normal (16%) 0.5 1.0 2.0 4.0 5.1 4.4 2.2 1.5 0.9 1.2 0.9 0.8
Below Normal (13%) 0.6 0.8 1.0 1.5 3.1 1.6 1.1 1.1 0.9 1.1 0.8 0.8

Dry (24%) 0.5 0.5 0.8 1.2 2.1 1.9 1.1 0.9 0.7 0.7 0.6 0.6
Critical (15%) 0.4 0.4 0.6 1.0 1.3 1.0 0.7 0.5 0.5 0.5 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.1 2.0 5.2 7.0 7.9 6.9 5.0 3.8 1.3 1.4 1.0 2.8
20% 0.9 1.5 3.0 5.6 6.8 5.5 3.3 2.3 0.9 1.3 0.9 2.7
30% 0.8 1.4 1.9 3.8 5.3 3.7 2.0 1.3 0.7 1.3 0.9 1.5
40% 0.7 1.2 1.4 2.4 4.4 2.8 1.6 1.0 0.7 1.2 0.9 1.2
50% 0.6 0.9 1.2 1.9 3.1 2.2 1.1 0.9 0.6 1.1 0.8 0.9
60% 0.5 0.7 1.0 1.4 2.1 1.8 0.9 0.8 0.6 1.0 0.8 0.7
70% 0.4 0.6 0.8 1.1 1.6 1.5 0.8 0.7 0.6 0.9 0.7 0.6
80% 0.4 0.4 0.7 1.0 1.3 1.2 0.7 0.6 0.5 0.8 0.6 0.6
90% 0.3 0.3 0.5 0.8 1.1 0.7 0.6 0.5 0.4 0.6 0.5 0.5

Full Simulation Period
b 0.7 1.2 2.0 3.0 3.8 3.1 2.0 1.5 0.9 1.0 0.8 1.4

Wet (32%) 0.9 1.7 3.6 5.3 6.1 5.1 3.5 2.9 1.5 1.2 0.9 2.6
Above Normal (16%) 0.6 1.4 2.2 3.9 5.0 4.2 2.2 1.4 0.7 1.3 1.0 1.2
Below Normal (13%) 0.7 1.1 1.2 1.6 2.9 1.5 1.0 0.9 0.6 1.2 0.9 0.8

Dry (24%) 0.5 0.8 0.9 1.4 2.1 1.9 1.1 0.8 0.6 0.9 0.6 0.6
Critical (15%) 0.4 0.4 0.7 1.1 1.3 0.9 0.7 0.5 0.4 0.6 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.2 0.5 -0.6 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.8
20% 0.2 0.7 -0.3 -0.4 0.0 0.0 0.0 -0.3 -0.1 0.1 0.0 1.8
30% 0.2 0.6 0.3 -0.3 -0.2 -0.6 0.0 -0.1 -0.2 0.1 0.1 0.6
40% 0.1 0.5 0.3 -0.1 -0.3 -0.1 0.0 -0.1 -0.2 0.1 0.1 0.4
50% 0.1 0.4 0.3 0.2 -0.1 0.0 0.0 -0.1 -0.2 0.1 0.1 0.1
60% 0.0 0.2 0.1 0.2 0.0 0.0 0.0 -0.1 -0.1 0.1 0.1 0.0
70% 0.0 0.1 0.1 0.2 -0.1 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0
80% 0.0 0.1 0.1 0.2 0.0 0.0 0.0 -0.1 -0.1 0.2 0.0 0.0
90% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.1 0.3 0.0 0.0 -0.1 -0.1 0.0 -0.1 -0.1 0.1 0.0 0.6

Wet (32%) 0.2 0.3 -0.2 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.1 0.0 1.7
Above Normal (16%) 0.1 0.4 0.2 -0.1 -0.1 -0.2 0.0 -0.1 -0.2 0.1 0.0 0.4
Below Normal (13%) 0.1 0.3 0.1 0.1 -0.2 -0.1 0.0 -0.2 -0.3 0.1 0.1 0.0

Dry (24%) 0.0 0.3 0.1 0.2 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-44-2-4. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum 

Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.8 1.5 5.8 7.1 7.9 7.0 5.0 3.8 1.3 1.3 1.0 1.0
20% 0.7 0.9 3.3 6.1 6.8 5.5 3.2 2.5 1.0 1.2 0.9 0.9
30% 0.6 0.8 1.6 4.2 5.4 4.2 2.0 1.4 0.9 1.2 0.9 0.9
40% 0.6 0.7 1.2 2.5 4.7 2.9 1.6 1.1 0.9 1.1 0.8 0.8
50% 0.5 0.6 0.9 1.7 3.2 2.2 1.1 1.0 0.8 1.0 0.8 0.8
60% 0.5 0.5 0.9 1.2 2.2 1.8 0.9 0.9 0.7 0.9 0.7 0.7
70% 0.4 0.5 0.7 1.0 1.7 1.5 0.8 0.8 0.6 0.8 0.7 0.6
80% 0.4 0.4 0.6 0.9 1.3 1.2 0.7 0.7 0.6 0.6 0.6 0.5
90% 0.3 0.2 0.5 0.7 1.1 0.7 0.6 0.6 0.4 0.5 0.5 0.5

Full Simulation Period
b 0.6 0.9 1.9 3.0 3.9 3.1 2.0 1.6 1.0 1.0 0.8 0.8

Wet (32%) 0.7 1.3 3.8 5.4 6.2 5.2 3.5 2.9 1.6 1.1 0.9 0.9
Above Normal (16%) 0.5 1.0 2.0 4.0 5.1 4.4 2.2 1.5 0.9 1.2 0.9 0.8
Below Normal (13%) 0.6 0.8 1.0 1.5 3.1 1.6 1.1 1.1 0.9 1.1 0.8 0.8

Dry (24%) 0.5 0.5 0.8 1.2 2.1 1.9 1.1 0.9 0.7 0.7 0.6 0.6
Critical (15%) 0.4 0.4 0.6 1.0 1.3 1.0 0.7 0.5 0.5 0.5 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.8 1.5 5.7 7.1 7.9 7.0 5.0 3.8 1.2 1.4 1.0 1.0
20% 0.7 0.9 3.4 6.0 6.8 5.5 3.2 2.3 1.0 1.3 0.9 0.9
30% 0.6 0.8 1.6 4.2 5.5 3.9 2.0 1.5 0.9 1.3 0.9 0.9
40% 0.6 0.6 1.2 2.5 4.7 2.9 1.6 1.1 0.8 1.2 0.9 0.8
50% 0.5 0.6 0.9 1.7 3.2 2.2 1.1 1.0 0.8 1.1 0.8 0.8
60% 0.5 0.5 0.8 1.3 2.2 1.8 0.9 0.9 0.7 1.0 0.8 0.7
70% 0.4 0.4 0.7 1.0 1.7 1.5 0.8 0.8 0.7 0.8 0.7 0.6
80% 0.3 0.3 0.6 0.9 1.3 1.2 0.7 0.7 0.6 0.7 0.6 0.6
90% 0.3 0.2 0.4 0.7 1.1 0.7 0.6 0.5 0.4 0.6 0.5 0.5

Full Simulation Period
b 0.6 0.9 1.9 3.0 3.9 3.1 2.0 1.6 1.0 1.0 0.8 0.8

Wet (32%) 0.7 1.3 3.8 5.4 6.2 5.1 3.5 2.9 1.6 1.2 0.9 0.9
Above Normal (16%) 0.5 1.0 2.0 3.9 5.1 4.3 2.2 1.5 0.8 1.3 0.9 0.8
Below Normal (13%) 0.6 0.7 1.1 1.5 3.1 1.6 1.1 1.0 0.8 1.3 0.9 0.8

Dry (24%) 0.5 0.5 0.8 1.3 2.1 1.9 1.1 0.9 0.7 0.8 0.6 0.6
Critical (15%) 0.4 0.4 0.6 0.9 1.3 0.9 0.7 0.5 0.5 0.5 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

20% 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -0.2 0.0 0.1 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 0.1 0.0 0.1 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Below Normal (13%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.1 0.1 0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-44-2-5. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum 

Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-874 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.8 1.5 5.8 7.1 7.9 7.0 5.0 3.8 1.3 1.3 1.0 1.0
20% 0.7 0.9 3.3 6.1 6.8 5.5 3.2 2.5 1.0 1.2 0.9 0.9
30% 0.6 0.8 1.6 4.2 5.4 4.2 2.0 1.4 0.9 1.2 0.9 0.9
40% 0.6 0.7 1.2 2.5 4.7 2.9 1.6 1.1 0.9 1.1 0.8 0.8
50% 0.5 0.6 0.9 1.7 3.2 2.2 1.1 1.0 0.8 1.0 0.8 0.8
60% 0.5 0.5 0.9 1.2 2.2 1.8 0.9 0.9 0.7 0.9 0.7 0.7
70% 0.4 0.5 0.7 1.0 1.7 1.5 0.8 0.8 0.6 0.8 0.7 0.6
80% 0.4 0.4 0.6 0.9 1.3 1.2 0.7 0.7 0.6 0.6 0.6 0.5
90% 0.3 0.2 0.5 0.7 1.1 0.7 0.6 0.6 0.4 0.5 0.5 0.5

Full Simulation Period
b 0.6 0.9 1.9 3.0 3.9 3.1 2.0 1.6 1.0 1.0 0.8 0.8

Wet (32%) 0.7 1.3 3.8 5.4 6.2 5.2 3.5 2.9 1.6 1.1 0.9 0.9
Above Normal (16%) 0.5 1.0 2.0 4.0 5.1 4.4 2.2 1.5 0.9 1.2 0.9 0.8
Below Normal (13%) 0.6 0.8 1.0 1.5 3.1 1.6 1.1 1.1 0.9 1.1 0.8 0.8

Dry (24%) 0.5 0.5 0.8 1.2 2.1 1.9 1.1 0.9 0.7 0.7 0.6 0.6
Critical (15%) 0.4 0.4 0.6 1.0 1.3 1.0 0.7 0.5 0.5 0.5 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.1 2.0 5.2 7.0 7.9 6.9 5.0 3.8 1.3 1.4 1.0 2.8
20% 0.9 1.5 3.0 5.6 6.8 5.5 3.3 2.3 0.9 1.3 1.0 2.7
30% 0.8 1.4 1.9 3.8 5.3 3.7 2.0 1.3 0.8 1.3 0.9 1.5
40% 0.7 1.2 1.4 2.3 4.4 2.8 1.6 1.0 0.7 1.2 0.9 1.2
50% 0.6 0.9 1.2 1.9 3.1 2.2 1.1 0.9 0.6 1.1 0.9 0.9
60% 0.5 0.7 1.0 1.4 2.1 1.8 0.9 0.8 0.6 1.0 0.8 0.8
70% 0.4 0.6 0.8 1.1 1.6 1.5 0.8 0.7 0.6 0.9 0.7 0.6
80% 0.4 0.4 0.7 1.0 1.3 1.2 0.7 0.6 0.5 0.8 0.6 0.6
90% 0.3 0.3 0.5 0.8 1.1 0.7 0.5 0.5 0.4 0.6 0.5 0.5

Full Simulation Period
b 0.7 1.2 2.0 3.0 3.8 3.1 2.0 1.5 0.9 1.1 0.8 1.3

Wet (32%) 0.9 1.7 3.6 5.3 6.1 5.1 3.5 2.9 1.5 1.2 0.9 2.6
Above Normal (16%) 0.6 1.4 2.2 3.9 5.0 4.2 2.2 1.4 0.7 1.3 1.0 1.2
Below Normal (13%) 0.7 1.1 1.2 1.6 2.9 1.5 1.0 0.9 0.6 1.2 0.9 0.8

Dry (24%) 0.5 0.8 0.9 1.4 2.1 1.9 1.1 0.8 0.6 0.9 0.6 0.6
Critical (15%) 0.4 0.4 0.7 1.1 1.3 0.9 0.6 0.5 0.4 0.6 0.5 0.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.2 0.5 -0.6 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.8
20% 0.2 0.7 -0.3 -0.4 -0.1 0.0 0.0 -0.3 -0.2 0.1 0.0 1.8
30% 0.2 0.7 0.3 -0.3 -0.1 -0.6 0.0 -0.1 -0.2 0.1 0.1 0.6
40% 0.1 0.5 0.3 -0.1 -0.3 -0.1 0.0 -0.1 -0.2 0.1 0.1 0.4
50% 0.1 0.4 0.3 0.2 0.0 0.0 0.0 -0.2 -0.1 0.1 0.1 0.1
60% 0.0 0.2 0.1 0.2 0.0 0.0 0.0 -0.2 -0.1 0.1 0.1 0.0
70% 0.0 0.1 0.1 0.2 -0.1 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0
80% 0.0 0.1 0.1 0.2 0.0 0.0 -0.1 -0.1 -0.1 0.2 0.0 0.0
90% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.1 -0.1 0.1 0.0 0.0

Full Simulation Period
b 0.1 0.3 0.0 0.0 -0.1 -0.1 0.0 -0.1 -0.1 0.1 0.0 0.6

Wet (32%) 0.2 0.4 -0.2 -0.1 0.0 -0.1 0.0 0.0 0.0 0.1 0.1 1.6
Above Normal (16%) 0.1 0.4 0.2 -0.1 -0.1 -0.2 0.0 -0.1 -0.2 0.1 0.0 0.4
Below Normal (13%) 0.1 0.3 0.1 0.1 -0.2 -0.1 0.0 -0.2 -0.3 0.1 0.1 0.0

Dry (24%) 0.0 0.3 0.1 0.2 0.0 0.0 0.0 -0.1 -0.1 0.2 0.0 0.0

Critical (15%) 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-44-2-6. Sacramento River d/s of Delta Cross Channel, Monthly Averaged Daily Minimum 

Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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C.45. Sacramento River at Rio Vista Water Surface Elevation 



Figure C-45-1-1. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-2. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-3. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, December
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Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-4. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-5. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-6. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-7. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-8. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-9. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-10. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-1-11. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

4.2 4.2 4.2 4.24.2 4.1 4.2 4.2

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-887 July 2015



Figure C-45-1-12. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.3 4.1 4.1
20% 3.8 3.9 4.3 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 4.0
30% 3.7 3.8 4.1 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 4.0
40% 3.7 3.8 4.0 4.1 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.9
60% 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.8 3.7 3.7 3.4 3.4 3.6 3.9 4.1 3.9 3.8
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.8 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.8 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.9

Wet (32%) 3.7 3.9 4.3 4.4 4.4 4.0 3.8 4.0 4.1 4.2 4.0 4.1
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.8 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.2 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.2 4.1 4.0
20% 3.8 3.9 4.4 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 3.9
30% 3.7 3.8 4.0 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 3.9
40% 3.7 3.8 4.0 4.0 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.8
60% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.7 3.7 3.7 3.4 3.3 3.7 3.9 4.1 3.9 3.7
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.7 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.8

Wet (32%) 3.7 3.8 4.3 4.4 4.4 4.1 3.8 3.9 4.1 4.2 4.0 3.9
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.9 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.1 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-45-1-1. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.3 4.1 4.1
20% 3.8 3.9 4.3 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 4.0
30% 3.7 3.8 4.1 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 4.0
40% 3.7 3.8 4.0 4.1 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.9
60% 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.8 3.7 3.7 3.4 3.4 3.6 3.9 4.1 3.9 3.8
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.8 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.8 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.9

Wet (32%) 3.7 3.9 4.3 4.4 4.4 4.0 3.8 4.0 4.1 4.2 4.0 4.1
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.8 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.2 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.3 4.1 4.0
20% 3.8 3.9 4.4 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 3.9
30% 3.7 3.8 4.1 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 3.9
40% 3.7 3.8 4.0 4.0 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.5 3.8 4.0 4.2 4.0 3.8
60% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.7 3.7 3.7 3.4 3.3 3.7 3.9 4.1 3.9 3.7
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.7 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.8

Wet (32%) 3.7 3.8 4.3 4.5 4.4 4.0 3.8 3.9 4.1 4.2 4.0 3.9
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.8 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.2 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-45-1-2. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-890 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.3 4.1 4.1
20% 3.8 3.9 4.3 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 4.0
30% 3.7 3.8 4.1 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 4.0
40% 3.7 3.8 4.0 4.1 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.9
60% 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.8 3.7 3.7 3.4 3.4 3.6 3.9 4.1 3.9 3.8
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.8 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.8 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.9

Wet (32%) 3.7 3.9 4.3 4.4 4.4 4.0 3.8 4.0 4.1 4.2 4.0 4.1
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.8 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.2 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.3 4.2 4.1
20% 3.8 3.9 4.3 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 4.0
30% 3.7 3.8 4.1 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 4.0
40% 3.7 3.8 4.0 4.1 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.9
60% 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.8 3.7 3.7 3.4 3.4 3.6 3.9 4.1 3.9 3.8
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.8 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.8 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.9

Wet (32%) 3.7 3.9 4.3 4.4 4.4 4.0 3.8 4.0 4.1 4.2 4.0 4.1
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.8 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.2 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-45-1-3. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-891 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.2 4.1 4.0
20% 3.8 3.9 4.4 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 3.9
30% 3.7 3.8 4.0 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 3.9
40% 3.7 3.8 4.0 4.0 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.8
60% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.7 3.7 3.7 3.4 3.3 3.7 3.9 4.1 3.9 3.7
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.7 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.8

Wet (32%) 3.7 3.8 4.3 4.4 4.4 4.1 3.8 3.9 4.1 4.2 4.0 3.9
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.9 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.1 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.3 4.1 4.1
20% 3.8 3.9 4.3 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 4.0
30% 3.7 3.8 4.1 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 4.0
40% 3.7 3.8 4.0 4.1 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.9
60% 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.8 3.7 3.7 3.4 3.4 3.6 3.9 4.1 3.9 3.8
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.8 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.8 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.9

Wet (32%) 3.7 3.9 4.3 4.4 4.4 4.0 3.8 4.0 4.1 4.2 4.0 4.1
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.8 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.2 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-45-1-4. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-892 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.2 4.1 4.0
20% 3.8 3.9 4.4 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 3.9
30% 3.7 3.8 4.0 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 3.9
40% 3.7 3.8 4.0 4.0 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.8
60% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.7 3.7 3.7 3.4 3.3 3.7 3.9 4.1 3.9 3.7
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.7 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.8

Wet (32%) 3.7 3.8 4.3 4.4 4.4 4.1 3.8 3.9 4.1 4.2 4.0 3.9
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.9 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.1 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.3 4.1 4.0
20% 3.8 3.9 4.4 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 3.9
30% 3.7 3.8 4.1 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 3.9
40% 3.7 3.8 4.0 4.0 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.5 3.8 4.0 4.2 4.0 3.8
60% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.7 3.7 3.7 3.4 3.3 3.7 3.9 4.1 3.9 3.7
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.7 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.8

Wet (32%) 3.7 3.8 4.3 4.5 4.4 4.0 3.8 3.9 4.1 4.2 4.0 3.9
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.8 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.2 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-45-1-5. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.2 4.1 4.0
20% 3.8 3.9 4.4 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 3.9
30% 3.7 3.8 4.0 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 3.9
40% 3.7 3.8 4.0 4.0 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.8
60% 3.6 3.7 3.8 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.7 3.7 3.7 3.4 3.3 3.7 3.9 4.1 3.9 3.7
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.9 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.7 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.1 4.0 3.8

Wet (32%) 3.7 3.8 4.3 4.4 4.4 4.1 3.8 3.9 4.1 4.2 4.0 3.9
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.9 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.1 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 4.0 4.5 4.7 4.7 4.3 4.0 4.1 4.2 4.3 4.2 4.1
20% 3.8 3.9 4.3 4.5 4.5 4.0 3.8 4.0 4.1 4.2 4.1 4.0
30% 3.7 3.8 4.1 4.2 4.3 3.9 3.7 3.9 4.1 4.2 4.1 4.0
40% 3.7 3.8 4.0 4.1 4.1 3.8 3.6 3.8 4.1 4.2 4.0 3.9
50% 3.6 3.7 3.9 4.0 4.0 3.7 3.6 3.8 4.0 4.2 4.0 3.9
60% 3.6 3.7 3.9 3.9 3.9 3.6 3.5 3.7 4.0 4.1 4.0 3.8
70% 3.5 3.6 3.8 3.8 3.8 3.5 3.4 3.7 3.9 4.1 3.9 3.8
80% 3.5 3.6 3.8 3.7 3.7 3.4 3.4 3.6 3.9 4.1 3.9 3.8
90% 3.5 3.5 3.6 3.7 3.5 3.3 3.3 3.6 3.8 4.0 3.9 3.7

Full Simulation Period
b 3.6 3.8 4.0 4.1 4.1 3.7 3.6 3.8 4.0 4.2 4.0 3.9

Wet (32%) 3.7 3.9 4.3 4.4 4.4 4.0 3.8 4.0 4.1 4.2 4.0 4.1
Above Normal (16%) 3.6 3.8 4.0 4.2 4.3 3.8 3.6 3.8 4.0 4.2 4.0 3.8
Below Normal (13%) 3.6 3.7 3.9 3.9 3.9 3.5 3.5 3.7 4.0 4.2 4.0 3.9

Dry (24%) 3.6 3.6 3.8 3.8 3.8 3.6 3.5 3.7 4.0 4.1 4.0 3.8
Critical (15%) 3.7 3.7 3.9 3.8 3.8 3.5 3.5 3.7 4.0 4.1 4.0 3.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Table C-45-1-6. Sacramento River at Rio Vista, Monthly Averaged Daily Maximum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Maximum Elevation (Feet)

Probability of Exceedance
a
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Figure C-45-2-1. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, October

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-2. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, November

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-3. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, December

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

-0.6 -0.7 -0.6 -0.6

-0.5 -0.5 -0.5 -0.5

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

No Action Alternative & Alternative
2

Second Basis of Comparison,
Alternative 1, & Alternative 4

Alternative 3 Alternative 5

El
ev

at
io

n 
(F

ee
t)

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-897 July 2015



Figure C-45-2-4. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, January

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-5. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, February

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-6. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, March

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-7. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, April

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-8. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, May

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-9. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, June

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-10. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, July

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-11. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, August

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure C-45-2-12. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation, September

(Box=25th to 75th percentile range, whiskers=min and max, dash=median, triangle=mean)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternatives 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.2 0.8 1.3 0.7 0.1 -0.2 -0.4 -0.2 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.5 -0.3 -0.3 -0.1
30% -0.4 -0.5 -0.5 -0.2 0.3 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.6 -0.6 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.7 -0.7 -0.6 -0.5 -0.5 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.8 -0.9 -0.8 -0.7 -0.7 -0.8 -0.8 -0.7 -0.6 -0.5 -0.4

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.0 -0.2 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3

Wet (32%) -0.4 -0.5 -0.2 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.1
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 -0.1 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.3 0.8 1.4 0.7 0.0 -0.2 -0.4 -0.3 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
30% -0.5 -0.6 -0.5 -0.2 0.3 0.0 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.7 -0.7 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.8 -0.7 -0.7 -0.5 -0.5 -0.8 -0.7 -0.6 -0.5 -0.4 -0.4
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.9 -0.9 -0.8 -0.7 -0.7 -0.9 -0.8 -0.7 -0.6 -0.5 -0.5

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.1 -0.2 -0.5 -0.6 -0.5 -0.4 -0.4 -0.3

Wet (32%) -0.4 -0.5 -0.1 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 0.0 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.7 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

30% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-45-2-1. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-907 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.2 0.8 1.3 0.7 0.1 -0.2 -0.4 -0.2 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.5 -0.3 -0.3 -0.1
30% -0.4 -0.5 -0.5 -0.2 0.3 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.6 -0.6 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.7 -0.7 -0.6 -0.5 -0.5 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.8 -0.9 -0.8 -0.7 -0.7 -0.8 -0.8 -0.7 -0.6 -0.5 -0.4

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.0 -0.2 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3

Wet (32%) -0.4 -0.5 -0.2 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.1
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 -0.1 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.3 0.8 1.4 0.7 0.0 -0.2 -0.4 -0.2 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.4 0.5 0.1 -0.2 -0.4 -0.5 -0.3 -0.3 -0.2
30% -0.5 -0.6 -0.5 -0.2 0.3 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.7 -0.6 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.8 -0.7 -0.6 -0.5 -0.5 -0.8 -0.7 -0.6 -0.5 -0.4 -0.4
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.9 -0.9 -0.8 -0.7 -0.7 -0.9 -0.8 -0.7 -0.6 -0.5 -0.4

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.1 -0.2 -0.5 -0.6 -0.5 -0.4 -0.4 -0.3

Wet (32%) -0.4 -0.5 -0.1 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 0.0 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.7 -0.6 -0.6 -0.2 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

30% 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-45-2-2. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-908 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.2 0.8 1.3 0.7 0.1 -0.2 -0.4 -0.2 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.5 -0.3 -0.3 -0.1
30% -0.4 -0.5 -0.5 -0.2 0.3 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.6 -0.6 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.7 -0.7 -0.6 -0.5 -0.5 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.8 -0.9 -0.8 -0.7 -0.7 -0.8 -0.8 -0.7 -0.6 -0.5 -0.4

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.0 -0.2 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3

Wet (32%) -0.4 -0.5 -0.2 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.1
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 -0.1 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.2 0.8 1.3 0.7 0.1 -0.2 -0.4 -0.2 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.5 -0.3 -0.3 -0.1
30% -0.4 -0.5 -0.5 -0.2 0.3 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.6 -0.6 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.7 -0.7 -0.6 -0.5 -0.5 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.8 -0.9 -0.8 -0.7 -0.7 -0.8 -0.8 -0.7 -0.6 -0.5 -0.4

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.0 -0.2 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3

Wet (32%) -0.4 -0.5 -0.2 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.1
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 -0.1 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-45-2-3. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation 

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.3 0.8 1.4 0.7 0.0 -0.2 -0.4 -0.3 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
30% -0.5 -0.6 -0.5 -0.2 0.3 0.0 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.7 -0.7 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.8 -0.7 -0.7 -0.5 -0.5 -0.8 -0.7 -0.6 -0.5 -0.4 -0.4
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.9 -0.9 -0.8 -0.7 -0.7 -0.9 -0.8 -0.7 -0.6 -0.5 -0.5

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.1 -0.2 -0.5 -0.6 -0.5 -0.4 -0.4 -0.3

Wet (32%) -0.4 -0.5 -0.1 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 0.0 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.7 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.2 0.8 1.3 0.7 0.1 -0.2 -0.4 -0.2 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.5 -0.3 -0.3 -0.1
30% -0.4 -0.5 -0.5 -0.2 0.3 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.6 -0.6 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.7 -0.7 -0.6 -0.5 -0.5 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.8 -0.9 -0.8 -0.7 -0.7 -0.8 -0.8 -0.7 -0.6 -0.5 -0.4

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.0 -0.2 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3

Wet (32%) -0.4 -0.5 -0.2 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.1
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 -0.1 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
30% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-45-2-4. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a

Appendix 5A: CalSim II and DSM2 Modeling

Draft LTO EIS 5A-910 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.3 0.8 1.4 0.7 0.0 -0.2 -0.4 -0.3 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
30% -0.5 -0.6 -0.5 -0.2 0.3 0.0 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.7 -0.7 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.8 -0.7 -0.7 -0.5 -0.5 -0.8 -0.7 -0.6 -0.5 -0.4 -0.4
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.9 -0.9 -0.8 -0.7 -0.7 -0.9 -0.8 -0.7 -0.6 -0.5 -0.5

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.1 -0.2 -0.5 -0.6 -0.5 -0.4 -0.4 -0.3

Wet (32%) -0.4 -0.5 -0.1 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 0.0 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.7 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.3 0.8 1.4 0.7 0.0 -0.2 -0.4 -0.2 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.4 0.5 0.1 -0.2 -0.4 -0.5 -0.3 -0.3 -0.2
30% -0.5 -0.6 -0.5 -0.2 0.3 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.7 -0.6 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.8 -0.7 -0.6 -0.5 -0.5 -0.8 -0.7 -0.6 -0.5 -0.4 -0.4
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.9 -0.9 -0.8 -0.7 -0.7 -0.9 -0.8 -0.7 -0.6 -0.5 -0.4

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.1 -0.2 -0.5 -0.6 -0.5 -0.4 -0.4 -0.3

Wet (32%) -0.4 -0.5 -0.1 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 0.0 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.7 -0.6 -0.6 -0.2 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-45-2-5. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.3 0.8 1.4 0.7 0.0 -0.2 -0.4 -0.3 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
30% -0.5 -0.6 -0.5 -0.2 0.3 0.0 -0.4 -0.5 -0.5 -0.4 -0.3 -0.3
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.6 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.7 -0.7 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.8 -0.7 -0.7 -0.5 -0.5 -0.8 -0.7 -0.6 -0.5 -0.4 -0.4
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.9 -0.9 -0.8 -0.7 -0.7 -0.9 -0.8 -0.7 -0.6 -0.5 -0.5

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.1 -0.2 -0.5 -0.6 -0.5 -0.4 -0.4 -0.3

Wet (32%) -0.4 -0.5 -0.1 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.2
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 0.0 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.7 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.3 -0.4 0.2 0.8 1.3 0.7 0.1 -0.2 -0.4 -0.2 -0.2 -0.1
20% -0.4 -0.5 -0.2 0.3 0.5 0.1 -0.2 -0.4 -0.5 -0.3 -0.3 -0.1
30% -0.4 -0.5 -0.5 -0.2 0.3 -0.1 -0.4 -0.5 -0.5 -0.4 -0.3 -0.2
40% -0.5 -0.6 -0.6 -0.4 0.1 -0.3 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3
50% -0.5 -0.6 -0.6 -0.5 -0.3 -0.4 -0.6 -0.7 -0.6 -0.4 -0.4 -0.3
60% -0.6 -0.7 -0.7 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
70% -0.6 -0.7 -0.7 -0.6 -0.5 -0.5 -0.7 -0.7 -0.6 -0.5 -0.4 -0.3
80% -0.6 -0.8 -0.8 -0.7 -0.6 -0.7 -0.8 -0.8 -0.7 -0.5 -0.4 -0.4
90% -0.7 -0.8 -0.9 -0.8 -0.7 -0.7 -0.8 -0.8 -0.7 -0.6 -0.5 -0.4

Full Simulation Period
b -0.5 -0.6 -0.5 -0.2 0.0 -0.2 -0.5 -0.6 -0.5 -0.4 -0.3 -0.3

Wet (32%) -0.4 -0.5 -0.2 0.4 0.7 0.4 -0.2 -0.4 -0.4 -0.3 -0.3 -0.1
Above Normal (16%) -0.5 -0.6 -0.5 -0.1 0.3 -0.1 -0.5 -0.6 -0.6 -0.4 -0.3 -0.3
Below Normal (13%) -0.5 -0.6 -0.6 -0.6 -0.3 -0.6 -0.7 -0.7 -0.6 -0.4 -0.3 -0.3

Dry (24%) -0.5 -0.7 -0.8 -0.6 -0.4 -0.4 -0.7 -0.7 -0.6 -0.5 -0.4 -0.4
Critical (15%) -0.5 -0.7 -0.7 -0.7 -0.5 -0.6 -0.7 -0.8 -0.7 -0.5 -0.4 -0.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
30% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
40% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Table C-45-2-6. Sacramento River at Rio Vista, Monthly Averaged Daily Minimum Elevation 

Second Basis of Comparison

Statistic

Monthly Averaged Daily Minimum Elevation (Feet)

Probability of Exceedance
a
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Appendix 5B: Sensitivity Analysis on Representation of EID’s Warren Act and EDCWA’s 
Water Service Contracts with Reclamation in Alternatives 3 and 5  
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Sensitivity Analysis on Representation 
of EID’s Warren Act and EDCWA’s 
Water Service Contracts with 
Reclamation in Alternatives 3 and 5 
During internal review of the CalSim II models, it was discovered that the 
demands for the El Dorado Irrigation District (EID) and El Dorado County Water 
Agency (EDCWA) contracts were not included in Alternatives 3 and 5, as 
intended.  In an effort to address this oversight, this appendix provides 
information on and findings from a sensitivity analysis of potential effects of 
including EID’s Warren Act contract and EDCWA’s water service contract with 
Reclamation.  The sensitivity analysis includes system operations (CalSim II) and 
temperature (HEC-5Q) model runs with inclusion of these demands at Folsom 
Lake.  It is apparent from this analysis that inclusion of these contracts would not 
change the previous conclusions in Chapters 5 through 21. 

The following summary focuses on the differences seen within Folsom Lake and 
the American River.  As will be discussed further in this appendix, addition of 
these demands did not show sensitivity to the rest of the CVP and SWP system 
and no further model simulations were necessary to capture potential effects. 

5B.1 Background 

This section provides brief background on EID and EDCWA’s Warren Act 
contracts with Reclamation. 

EID Power to Consumptive Use Transfer and Warren Act Contract 
EID has requested to execute a Warren Act contract with Reclamation for use of 
Folsom Reservoir to convey 17,000 acre-feet annually of non-Central Valley 
Project (CVP) water from EID’s El Dorado Hydroelectric Project (FERC 
Project 184); a 20 megawatt power project with four small storage reservoirs 
providing flows to the South Fork of the American River.  The Contract was 
originally negotiated and completed in 2005, but was not executed because of 
potential operational impacts and difficulties in securing concurrence from the 
National Marine Fisheries Service (NMFS) that this action is “not likely to 
adversely affect” threatened and endangered species.  In 2014, the Section 7 
consultation for the EID Warren Act contract was completed with NMFS.  The 
Section 7 consultation allowed EID to transfer up to 7,500 AF without a 
temperature control device (to target warmer diversions) and could transfer the 
full volume of 17,000 AF after construction and implementation of a temperature 
control device. 
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Reservoir.  Due to the anticipated effect of this reduction in historical inflow, the 
depletion of Folsom inflow was accounted for in the 2008 Biological Assessment 
future conditions modeling, but not referenced in the proposed action.   

Public Law 101-514, Section 206(b) (1) (B) directed the Secretary to enter into a 
M&I water supply contract with EDCWA for up to 15,000 AF of CVP water 
diverted from Folsom Reservoir.   

5B.2 Methodology 

CalSim II model simulations of Alternatives 3 and 5 were rerun with inclusion of 
these Warren Act contracts (specifically CalSim II parameters: dem_dsa70_pmi, 
np_dr70_imi, prj_dr70_imi, DEM_D8F_WR_ANN, DEM_D8I_PMI_ANN, 
ElDorIDPL table values) as diversions from Folsom Lake.  Subsequently, 
HEC-5Q temperature model was rerun for the American River.  The results of 
Alternatives 3 and 5 are compared with and without representation of the Warren 
Act and water service contracts.  The comparisons represent the changes solely 
due to inclusion of these diversions at the Folsom Lake.   

5B.3 Results 

This section presents select CalSim II model results and American River 
temperature model results.   

Results for Shasta, Trinity and Oroville show that changes in reservoir storage 
were less than 2% by month and when averaged by water year types.  This minor 
change was considered minor and not substantial to the system outside of the 
American River basin.  These results were consistent for both Alternative 3 and 
Alternative 5.   

Folsom Storage showed a less than 3% difference when averaged by water year 
types, but larger differences between 3-6% were seen in month to month 
comparisons.  Although this is slightly higher than the differences seen elsewhere 
in the system, the new values do not change any of the conclusions presented in 
Chapters 5 through 21.  Results at Folsom were similar for both Alternative 3 and 
Alternative 5.   

American River flows showed the most difference with reductions in the drier 
water years.  Alternative 3 shows more differences than Alternative 5 with 
differences as high as 6% in August of critical years.  Although these results show 
some differences with inclusion of the contracts, these new values do not change 
any of the conclusions presented in Chapters 5 through 21. 
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Appendix 5B: Sensitivity Analysis on Representation of EID’s Warren Act and EDCWA’s 
Water Service Contracts with Reclamation in Alternatives 3 and 5 
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Alternative 5 showed a slight decrease in October of the drier years, but was 
within 5% when averaged by water year type.  Although these results show some 
improvement in temperature with inclusion of the contracts, these new values do 
not change any of the conclusions presented in Chapters 5 through 21.   

Alternative 3 did not show any differences above 1% with the inclusion of these 
contracts.   

Temperature threshold exceedances in the American River show 1 to 2% 
differences in Alternatives 3 and 5 with and without inclusion of the EID and 
ECWA diversions; which is considered similar in this EIS.  

These results confirm that inclusion of EID’s Warren Act contract and ECWA’s 
water service contract that result in increased diversions from Folsom Lake do not 
cause many changes greater than 5% in model results and hence do not change 
any of the conclusions presented in Chapters 5 through 21. 

The following results for Alternatives 3 and 5 are presented: 
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5B.3.12.  American River at Mouth Temperature 

5B.3.13  Temperature Threshold Exceedances – American River 
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5B.3.1 Trinity Storage  1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,351 2,298 2,211 2,100 1,975

20% 1,815 1,831 1,849 1,900 2,000 2,100 2,259 2,246 2,204 2,064 1,903 1,818

30% 1,583 1,614 1,719 1,803 1,968 2,069 2,222 2,159 2,064 1,925 1,794 1,649

40% 1,365 1,400 1,572 1,671 1,858 1,995 2,104 2,046 1,937 1,759 1,581 1,419

50% 1,257 1,259 1,420 1,588 1,700 1,823 1,990 1,895 1,784 1,599 1,418 1,307

60% 1,169 1,205 1,233 1,318 1,536 1,721 1,787 1,748 1,674 1,495 1,334 1,221

70% 1,100 1,095 1,187 1,200 1,344 1,472 1,629 1,579 1,525 1,385 1,223 1,100

80% 909 956 961 1,041 1,155 1,250 1,429 1,407 1,322 1,160 1,019 937

90% 628 630 623 681 790 921 1,065 1,023 965 843 690 628

Full Simulation Period
b 1,266 1,283 1,347 1,427 1,550 1,674 1,816 1,793 1,724 1,580 1,432 1,318

Wet (32%) 1,502 1,537 1,643 1,766 1,928 2,053 2,224 2,248 2,192 2,067 1,936 1,805

Above Normal (16%) 1,197 1,230 1,349 1,511 1,707 1,891 2,071 2,045 1,949 1,806 1,646 1,513

Below Normal (13%) 1,434 1,457 1,477 1,542 1,629 1,717 1,858 1,786 1,680 1,509 1,334 1,199

Dry (24%) 1,173 1,179 1,206 1,226 1,318 1,450 1,585 1,537 1,468 1,301 1,152 1,056

Critical (15%) 829 803 817 829 871 952 1,003 968 936 813 664 600

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,300 2,353 2,298 2,210 2,100 1,975

20% 1,815 1,832 1,849 1,900 2,000 2,100 2,259 2,246 2,209 2,070 1,905 1,819

30% 1,583 1,614 1,719 1,805 1,964 2,074 2,222 2,159 2,064 1,925 1,794 1,649

40% 1,352 1,402 1,572 1,676 1,849 1,997 2,104 2,053 1,950 1,751 1,577 1,407

50% 1,265 1,285 1,424 1,590 1,707 1,827 2,002 1,901 1,789 1,604 1,420 1,319

60% 1,170 1,208 1,247 1,335 1,545 1,721 1,789 1,750 1,675 1,497 1,340 1,222

70% 1,101 1,084 1,189 1,202 1,354 1,473 1,629 1,588 1,532 1,387 1,222 1,097

80% 916 961 972 1,053 1,157 1,252 1,433 1,416 1,325 1,160 1,030 948

90% 629 630 624 683 796 921 1,066 1,024 967 844 690 629

Full Simulation Period
b 1,268 1,286 1,349 1,429 1,552 1,677 1,818 1,795 1,727 1,583 1,436 1,321

Wet (32%) 1,501 1,536 1,642 1,766 1,929 2,054 2,224 2,249 2,194 2,069 1,939 1,806

Above Normal (16%) 1,201 1,234 1,352 1,514 1,710 1,894 2,075 2,049 1,954 1,805 1,651 1,520

Below Normal (13%) 1,436 1,459 1,478 1,543 1,631 1,719 1,860 1,788 1,681 1,510 1,337 1,202

Dry (24%) 1,177 1,183 1,209 1,230 1,322 1,454 1,588 1,540 1,472 1,305 1,157 1,059

Critical (15%) 833 811 823 834 876 957 1,006 970 938 815 668 600

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% -1% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% -1%

50% 1% 2% 0% 0% 0% 0% 1% 0% 0% 0% 0% 1%

60% 0% 0% 1% 1% 1% 0% 0% 0% 0% 0% 0% 0%

70% 0% -1% 0% 0% 1% 0% 0% 1% 0% 0% 0% 0%

80% 1% 0% 1% 1% 0% 0% 0% 1% 0% 0% 1% 1%

90% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 1% 1% 1% 1% 1% 1% 0% 0% 0% 0% 1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Alternative 3

Statistic

End of Month Storage (TAF)

Table 5B.3.1.1. Trinity Lake, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,828 1,850 1,900 2,000 2,100 2,283 2,344 2,306 2,262 2,143 1,932

20% 1,764 1,735 1,803 1,889 2,000 2,100 2,250 2,276 2,207 2,064 1,893 1,743

30% 1,542 1,577 1,694 1,779 1,954 2,084 2,220 2,159 2,055 1,913 1,776 1,631

40% 1,427 1,373 1,560 1,683 1,770 1,994 2,131 2,029 1,921 1,779 1,600 1,453

50% 1,231 1,253 1,376 1,518 1,671 1,771 1,895 1,842 1,728 1,563 1,420 1,309

60% 1,127 1,172 1,247 1,279 1,493 1,669 1,798 1,720 1,634 1,479 1,271 1,148

70% 1,051 1,037 1,098 1,146 1,250 1,378 1,484 1,460 1,390 1,268 1,139 1,067

80% 834 850 879 977 1,036 1,141 1,321 1,259 1,209 1,066 941 830

90% 537 589 594 628 733 908 983 967 922 811 607 553

Full Simulation Period
b 1,235 1,244 1,309 1,387 1,512 1,638 1,779 1,756 1,688 1,553 1,411 1,288

Wet (32%) 1,494 1,520 1,635 1,759 1,926 2,056 2,222 2,246 2,191 2,068 1,940 1,781

Above Normal (16%) 1,155 1,180 1,290 1,459 1,662 1,850 2,030 2,004 1,912 1,778 1,627 1,503

Below Normal (13%) 1,398 1,405 1,422 1,493 1,580 1,667 1,813 1,741 1,637 1,474 1,311 1,190

Dry (24%) 1,155 1,150 1,175 1,183 1,275 1,404 1,540 1,492 1,415 1,259 1,110 1,012

Critical (15%) 744 726 741 743 784 866 913 878 856 755 622 539

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,828 1,850 1,900 2,000 2,100 2,283 2,344 2,306 2,262 2,144 1,932

20% 1,764 1,735 1,799 1,889 2,000 2,100 2,251 2,271 2,202 2,064 1,893 1,744

30% 1,546 1,594 1,681 1,779 1,961 2,085 2,217 2,159 2,061 1,913 1,776 1,631

40% 1,427 1,381 1,558 1,680 1,767 1,988 2,136 2,029 1,925 1,778 1,612 1,455

50% 1,233 1,254 1,379 1,534 1,672 1,769 1,903 1,839 1,723 1,568 1,417 1,314

60% 1,138 1,167 1,246 1,268 1,491 1,667 1,790 1,730 1,637 1,440 1,256 1,149

70% 1,046 1,036 1,102 1,151 1,276 1,390 1,495 1,479 1,395 1,284 1,153 1,075

80% 818 847 882 977 1,050 1,142 1,327 1,271 1,205 1,056 938 840

90% 534 589 618 624 732 908 998 967 922 812 617 549

Full Simulation Period
b 1,236 1,245 1,310 1,387 1,513 1,639 1,781 1,757 1,689 1,553 1,411 1,290

Wet (32%) 1,492 1,517 1,633 1,758 1,924 2,055 2,221 2,245 2,190 2,067 1,940 1,783

Above Normal (16%) 1,156 1,182 1,291 1,460 1,663 1,851 2,031 2,005 1,913 1,780 1,629 1,505

Below Normal (13%) 1,400 1,408 1,425 1,495 1,582 1,669 1,820 1,748 1,644 1,481 1,318 1,199

Dry (24%) 1,159 1,153 1,179 1,186 1,278 1,407 1,543 1,494 1,418 1,255 1,106 1,011

Critical (15%) 745 726 742 744 787 868 915 880 854 754 623 536

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 1% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

50% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0%

60% 1% 0% 0% -1% 0% 0% 0% 1% 0% -3% -1% 0%

70% 0% 0% 0% 0% 2% 1% 1% 1% 0% 1% 1% 1%

80% -2% 0% 0% 0% 1% 0% 0% 1% 0% -1% 0% 1%

90% -1% 0% 4% -1% 0% 0% 2% 0% 0% 0% 2% -1%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 1%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 5

Statistic

End of Month Storage (TAF)

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.1.2. Trinity Lake, End of Month Storage 



  

5B.3.2. Shasta Storage  1 

  2 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,349 3,639 3,910 4,225 4,481 4,552 4,434 3,884 3,579 3,400

20% 3,200 3,251 3,321 3,552 3,771 4,127 4,435 4,552 4,276 3,764 3,421 3,358

30% 3,094 3,161 3,292 3,513 3,675 4,020 4,382 4,515 4,155 3,528 3,171 3,106

40% 2,918 3,066 3,257 3,370 3,592 3,975 4,281 4,367 3,917 3,296 2,999 2,933

50% 2,680 2,774 3,085 3,277 3,484 3,866 4,177 4,228 3,736 3,148 2,761 2,735

60% 2,475 2,593 2,921 3,173 3,330 3,751 4,078 3,987 3,504 2,992 2,668 2,579

70% 2,379 2,412 2,634 2,889 3,252 3,513 3,895 3,731 3,375 2,802 2,547 2,448

80% 2,107 2,114 2,239 2,610 2,981 3,387 3,636 3,552 2,996 2,475 2,188 2,146

90% 1,527 1,514 1,581 2,107 2,371 2,814 2,706 2,899 2,628 2,089 1,752 1,621

Full Simulation Period
b 2,525 2,578 2,750 3,019 3,284 3,636 3,914 3,908 3,543 3,013 2,687 2,605

Wet (32%) 2,816 2,932 3,161 3,408 3,597 3,841 4,301 4,453 4,221 3,720 3,370 3,244

Above Normal (16%) 2,475 2,555 2,783 3,303 3,509 4,023 4,403 4,401 3,975 3,350 2,998 2,946

Below Normal (13%) 2,818 2,851 2,983 3,302 3,650 3,971 4,176 4,056 3,631 3,036 2,669 2,562

Dry (24%) 2,431 2,451 2,590 2,770 3,189 3,662 3,885 3,798 3,359 2,826 2,542 2,500

Critical (15%) 1,833 1,793 1,877 2,024 2,184 2,424 2,354 2,237 1,836 1,406 1,129 1,066

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,349 3,639 3,911 4,225 4,480 4,552 4,434 3,886 3,577 3,400

20% 3,196 3,250 3,321 3,552 3,771 4,125 4,435 4,552 4,275 3,764 3,416 3,347

30% 3,091 3,171 3,298 3,514 3,675 4,020 4,384 4,509 4,154 3,528 3,167 3,136

40% 2,919 3,055 3,252 3,370 3,596 3,975 4,280 4,363 3,915 3,295 2,999 2,934

50% 2,680 2,772 3,099 3,270 3,477 3,865 4,175 4,227 3,732 3,155 2,759 2,732

60% 2,469 2,598 2,921 3,189 3,329 3,746 4,076 3,986 3,502 3,001 2,673 2,599

70% 2,380 2,401 2,629 2,891 3,252 3,513 3,890 3,732 3,370 2,796 2,548 2,466

80% 2,109 2,117 2,249 2,597 2,987 3,377 3,638 3,559 2,989 2,461 2,176 2,140

90% 1,515 1,502 1,569 2,110 2,372 2,815 2,708 2,913 2,639 2,096 1,749 1,608

Full Simulation Period
b 2,525 2,577 2,750 3,019 3,284 3,636 3,914 3,908 3,543 3,013 2,686 2,606

Wet (32%) 2,818 2,934 3,161 3,409 3,597 3,841 4,301 4,454 4,220 3,718 3,367 3,246

Above Normal (16%) 2,471 2,549 2,782 3,302 3,508 4,024 4,404 4,401 3,972 3,353 2,996 2,948

Below Normal (13%) 2,817 2,849 2,981 3,301 3,648 3,969 4,173 4,053 3,629 3,034 2,668 2,562

Dry (24%) 2,432 2,452 2,592 2,771 3,190 3,662 3,885 3,799 3,358 2,826 2,543 2,502

Critical (15%) 1,834 1,791 1,875 2,024 2,183 2,424 2,356 2,240 1,840 1,412 1,128 1,067

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 1%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% 0%

90% -1% -1% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 3

Statistic

End of Month Storage (TAF)

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.2.1. Shasta Lake, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,200 3,242 3,322 3,615 3,812 4,217 4,486 4,552 4,451 3,905 3,580 3,188

20% 3,018 2,911 3,293 3,525 3,704 4,114 4,434 4,552 4,282 3,762 3,471 3,041

30% 2,878 2,770 3,252 3,370 3,616 3,998 4,371 4,542 4,196 3,578 3,239 2,971

40% 2,735 2,684 3,037 3,270 3,496 3,944 4,260 4,435 3,973 3,313 3,027 2,866

50% 2,615 2,540 2,771 3,188 3,391 3,756 4,139 4,223 3,785 3,196 2,859 2,722

60% 2,495 2,452 2,537 2,971 3,284 3,590 3,989 3,967 3,595 3,020 2,738 2,605

70% 2,246 2,250 2,355 2,639 3,163 3,417 3,748 3,615 3,292 2,728 2,489 2,330

80% 1,912 1,958 2,146 2,447 2,766 3,151 3,485 3,251 2,855 2,356 2,051 1,979

90% 1,216 1,196 1,281 1,929 2,246 2,565 2,672 2,777 2,423 1,794 1,341 1,308

Full Simulation Period
b 2,399 2,377 2,593 2,900 3,185 3,552 3,838 3,859 3,534 2,991 2,675 2,483

Wet (32%) 2,704 2,716 3,078 3,385 3,590 3,836 4,299 4,461 4,243 3,736 3,410 2,989

Above Normal (16%) 2,369 2,388 2,598 3,164 3,454 4,019 4,401 4,430 4,042 3,409 3,071 2,842

Below Normal (13%) 2,603 2,565 2,704 3,077 3,450 3,820 4,039 3,970 3,602 3,012 2,663 2,620

Dry (24%) 2,344 2,287 2,433 2,627 3,039 3,509 3,745 3,699 3,315 2,787 2,497 2,459

Critical (15%) 1,676 1,611 1,700 1,856 2,015 2,258 2,203 2,104 1,749 1,246 958 910

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,200 3,249 3,322 3,615 3,812 4,217 4,486 4,552 4,451 3,905 3,578 3,186

20% 3,004 2,911 3,293 3,525 3,700 4,114 4,434 4,552 4,282 3,762 3,471 3,039

30% 2,876 2,772 3,252 3,367 3,616 3,998 4,371 4,543 4,197 3,580 3,239 2,968

40% 2,723 2,681 3,033 3,270 3,488 3,940 4,258 4,434 3,979 3,313 3,027 2,854

50% 2,609 2,534 2,762 3,187 3,382 3,756 4,136 4,222 3,785 3,197 2,855 2,727

60% 2,499 2,453 2,532 2,958 3,284 3,590 3,992 3,971 3,591 3,037 2,739 2,607

70% 2,242 2,237 2,357 2,632 3,155 3,417 3,743 3,608 3,282 2,774 2,493 2,333

80% 1,911 1,952 2,141 2,447 2,764 3,145 3,450 3,221 2,839 2,346 2,084 1,980

90% 1,218 1,197 1,283 1,927 2,253 2,534 2,686 2,778 2,423 1,797 1,345 1,309

Full Simulation Period
b 2,398 2,376 2,591 2,899 3,183 3,551 3,836 3,858 3,532 2,990 2,674 2,480

Wet (32%) 2,704 2,718 3,077 3,385 3,590 3,836 4,299 4,461 4,243 3,733 3,408 2,984

Above Normal (16%) 2,368 2,388 2,600 3,165 3,453 4,019 4,402 4,431 4,043 3,409 3,070 2,837

Below Normal (13%) 2,597 2,559 2,698 3,072 3,445 3,816 4,029 3,962 3,593 3,005 2,656 2,611

Dry (24%) 2,343 2,284 2,430 2,624 3,036 3,507 3,742 3,697 3,313 2,793 2,504 2,463

Critical (15%) 1,679 1,612 1,701 1,857 2,014 2,256 2,201 2,102 1,749 1,245 954 911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%

70% 0% -1% 0% 0% 0% 0% 0% 0% 0% 2% 0% 0%

80% 0% 0% 0% 0% 0% 0% -1% -1% -1% 0% 2% 0%

90% 0% 0% 0% 0% 0% -1% 1% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 5

Statistic

End of Month Storage (TAF)

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

Table 5B.3.2.2. Shasta Lake, End of Month Storage 



  

5B.3.3. Oroville Storage  1 

  2 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,639 2,548 2,788 2,807 2,943 3,052 3,352 3,538 3,538 3,046 2,791 2,727

20% 2,094 2,155 2,500 2,788 2,802 2,983 3,298 3,538 3,522 2,898 2,518 2,283

30% 1,905 1,889 2,078 2,450 2,788 2,938 3,268 3,454 3,177 2,562 2,273 2,045

40% 1,641 1,686 1,860 2,278 2,724 2,839 3,208 3,295 2,954 2,317 1,982 1,701

50% 1,264 1,293 1,647 2,109 2,565 2,788 3,081 3,061 2,744 2,106 1,708 1,470

60% 1,195 1,126 1,375 1,678 2,130 2,642 2,884 2,819 2,450 1,867 1,429 1,251

70% 1,103 1,056 1,110 1,356 1,827 2,179 2,527 2,549 2,185 1,605 1,309 1,244

80% 1,023 964 999 1,157 1,459 1,739 2,034 2,029 1,743 1,344 1,242 1,136

90% 918 905 907 1,016 1,239 1,461 1,663 1,666 1,294 1,167 1,050 974

Full Simulation Period
b 1,560 1,554 1,717 1,961 2,248 2,472 2,733 2,798 2,580 2,108 1,823 1,674

Wet (32%) 1,893 1,931 2,315 2,608 2,854 2,942 3,300 3,473 3,375 2,902 2,630 2,499

Above Normal (16%) 1,405 1,448 1,623 2,109 2,623 2,945 3,280 3,371 3,129 2,494 2,039 1,778

Below Normal (13%) 1,839 1,801 1,846 2,054 2,370 2,636 2,879 2,883 2,610 1,971 1,520 1,354

Dry (24%) 1,332 1,288 1,322 1,454 1,733 2,088 2,329 2,319 1,980 1,548 1,343 1,198

Critical (15%) 1,129 1,067 1,067 1,156 1,275 1,429 1,449 1,437 1,236 1,029 918 862

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,642 2,557 2,788 2,807 2,939 3,052 3,352 3,538 3,538 3,045 2,784 2,720

20% 2,098 2,155 2,508 2,788 2,802 2,983 3,298 3,538 3,522 2,897 2,519 2,282

30% 1,910 1,890 2,118 2,452 2,788 2,940 3,268 3,454 3,174 2,559 2,268 2,051

40% 1,647 1,673 1,860 2,284 2,751 2,841 3,208 3,294 2,954 2,318 1,982 1,705

50% 1,267 1,293 1,645 2,119 2,569 2,788 3,085 3,064 2,746 2,109 1,708 1,479

60% 1,192 1,128 1,358 1,670 2,132 2,643 2,880 2,822 2,451 1,865 1,423 1,250

70% 1,103 1,052 1,108 1,354 1,833 2,194 2,526 2,548 2,183 1,602 1,307 1,244

80% 1,023 964 997 1,157 1,458 1,723 2,037 2,029 1,739 1,347 1,242 1,136

90% 909 906 907 1,013 1,239 1,454 1,661 1,664 1,284 1,137 1,018 942

Full Simulation Period
b 1,560 1,553 1,718 1,961 2,248 2,471 2,732 2,797 2,579 2,106 1,822 1,674

Wet (32%) 1,892 1,931 2,315 2,608 2,854 2,942 3,300 3,472 3,374 2,901 2,630 2,499

Above Normal (16%) 1,406 1,448 1,631 2,115 2,627 2,945 3,280 3,371 3,130 2,494 2,039 1,775

Below Normal (13%) 1,841 1,802 1,847 2,056 2,372 2,638 2,880 2,885 2,611 1,971 1,520 1,356

Dry (24%) 1,330 1,287 1,321 1,454 1,733 2,088 2,328 2,317 1,978 1,546 1,341 1,201

Critical (15%) 1,129 1,064 1,063 1,152 1,271 1,425 1,445 1,434 1,232 1,024 913 857

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% -1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

60% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0%

90% -1% 0% 0% 0% 0% 0% 0% 0% -1% -3% -3% -3%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Alternative 3

Statistic

End of Month Storage (TAF)

Table 5B.3.3.1. Lake Oroville, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,047 2,116 2,763 2,788 2,921 3,035 3,352 3,538 3,538 3,017 2,704 2,150

20% 1,778 1,801 2,036 2,655 2,788 2,964 3,298 3,538 3,538 2,951 2,508 1,961

30% 1,614 1,653 1,810 2,267 2,788 2,898 3,268 3,475 3,367 2,759 2,317 1,829

40% 1,402 1,371 1,559 1,931 2,557 2,788 3,208 3,336 3,132 2,493 2,005 1,562

50% 1,248 1,251 1,433 1,709 2,177 2,642 2,928 3,020 2,849 2,218 1,753 1,349

60% 1,170 1,145 1,252 1,595 1,940 2,279 2,607 2,720 2,516 1,870 1,438 1,245

70% 1,101 1,050 1,095 1,309 1,693 2,044 2,225 2,340 2,049 1,478 1,243 1,176

80% 1,011 974 1,004 1,166 1,440 1,710 1,910 1,894 1,717 1,241 1,135 1,051

90% 894 895 903 1,030 1,250 1,489 1,661 1,579 1,306 1,167 1,050 954

Full Simulation Period
b 1,403 1,394 1,568 1,836 2,151 2,393 2,660 2,770 2,622 2,134 1,821 1,514

Wet (32%) 1,681 1,723 2,179 2,556 2,833 2,942 3,300 3,488 3,447 2,961 2,613 2,103

Above Normal (16%) 1,275 1,310 1,471 1,948 2,512 2,892 3,247 3,401 3,241 2,608 2,125 1,668

Below Normal (13%) 1,552 1,507 1,517 1,728 2,132 2,406 2,663 2,746 2,569 1,959 1,521 1,305

Dry (24%) 1,223 1,173 1,190 1,319 1,595 1,952 2,193 2,255 1,992 1,502 1,295 1,150

Critical (15%) 1,102 1,037 1,025 1,114 1,229 1,383 1,415 1,411 1,266 1,045 929 873

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,045 2,110 2,745 2,788 2,916 3,035 3,352 3,538 3,538 3,015 2,706 2,152

20% 1,777 1,803 2,035 2,653 2,788 2,964 3,298 3,538 3,537 2,951 2,501 1,960

30% 1,615 1,652 1,804 2,266 2,788 2,898 3,268 3,475 3,367 2,756 2,321 1,832

40% 1,403 1,377 1,559 1,932 2,557 2,788 3,208 3,336 3,133 2,492 2,004 1,560

50% 1,248 1,251 1,432 1,709 2,176 2,641 2,928 3,021 2,852 2,218 1,754 1,348

60% 1,171 1,147 1,252 1,598 1,938 2,290 2,607 2,720 2,514 1,868 1,440 1,247

70% 1,102 1,051 1,094 1,309 1,693 2,048 2,226 2,339 2,043 1,488 1,242 1,175

80% 1,011 974 1,004 1,167 1,440 1,710 1,911 1,893 1,711 1,241 1,133 1,052

90% 893 895 902 1,030 1,246 1,489 1,665 1,578 1,300 1,166 1,049 953

Full Simulation Period
b 1,403 1,394 1,568 1,836 2,151 2,393 2,661 2,770 2,622 2,133 1,820 1,515

Wet (32%) 1,682 1,724 2,180 2,556 2,833 2,942 3,300 3,488 3,445 2,958 2,611 2,104

Above Normal (16%) 1,274 1,309 1,470 1,946 2,511 2,892 3,247 3,401 3,240 2,608 2,124 1,667

Below Normal (13%) 1,554 1,510 1,519 1,731 2,135 2,409 2,666 2,748 2,572 1,961 1,520 1,304

Dry (24%) 1,222 1,173 1,190 1,319 1,595 1,951 2,193 2,255 1,991 1,500 1,295 1,150

Critical (15%) 1,100 1,036 1,025 1,113 1,228 1,382 1,414 1,411 1,263 1,044 929 873

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Alternative 5

Statistic

End of Month Storage (TAF)

Table 5B.3.3.2. Lake Oroville, End of Month Storage 



  

5B.3.4. Folsom Storage  1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 688 567 567 567 567 661 792 967 967 921 792 751

20% 592 563 567 567 567 656 792 967 967 814 709 648

30% 548 537 564 564 560 652 792 967 958 726 647 605

40% 483 495 523 556 556 646 792 967 899 636 567 522

50% 396 432 502 520 545 633 792 957 793 546 465 429

60% 348 387 450 469 499 621 790 859 749 485 434 397

70% 329 358 405 431 457 603 734 758 655 431 381 366

80% 304 329 342 389 438 563 649 656 547 392 346 331

90% 259 260 251 297 384 446 484 479 428 312 285 290

Full Simulation Period
b 432 424 456 474 493 591 714 822 755 580 508 473

Wet (32%) 486 473 525 524 515 632 785 951 929 790 690 645

Above Normal (16%) 388 404 454 537 539 640 787 946 851 580 516 479

Below Normal (13%) 513 496 505 514 542 627 764 844 766 506 436 407

Dry (24%) 405 398 420 434 482 580 692 761 654 491 436 411

Critical (15%) 331 314 322 325 370 436 474 485 431 343 291 257

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 679 567 567 567 567 661 792 967 967 915 792 742

20% 591 562 567 567 567 656 792 967 967 810 707 641

30% 533 534 557 563 560 652 792 967 952 722 636 599

40% 468 480 523 554 556 645 792 967 895 627 557 507

50% 382 427 499 524 545 633 792 952 791 540 468 423

60% 338 381 437 461 496 621 792 853 747 482 425 390

70% 315 349 401 432 457 598 730 760 655 434 372 354

80% 295 328 339 384 433 549 643 646 543 379 333 318

90% 257 257 238 292 377 443 489 484 422 299 277 280

Full Simulation Period
b 425 418 452 471 492 590 712 819 751 575 501 465

Wet (32%) 481 469 524 524 515 632 784 950 927 787 686 639

Above Normal (16%) 381 398 450 537 539 640 786 944 848 573 505 466

Below Normal (13%) 506 490 503 513 542 626 762 841 764 500 427 396

Dry (24%) 395 389 411 426 477 575 688 756 649 486 430 403

Critical (15%) 325 310 319 323 368 434 471 480 425 336 286 254

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0% -1%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0% -1%

30% -3% 0% -1% 0% 0% 0% 0% 0% -1% -1% -2% -1%

40% -3% -3% 0% 0% 0% 0% 0% 0% 0% -1% -2% -3%

50% -4% -1% -1% 1% 0% 0% 0% -1% 0% -1% 1% -2%

60% -3% -2% -3% -2% -1% 0% 0% -1% 0% -1% -2% -2%

70% -4% -2% -1% 0% 0% -1% 0% 0% 0% 1% -3% -3%

80% -3% 0% -1% -1% -1% -2% -1% -2% -1% -3% -4% -4%

90% -1% -1% -5% -2% -2% -1% 1% 1% -1% -4% -3% -3%

Full Simulation Period
b -2% -1% -1% -1% 0% 0% 0% 0% 0% -1% -1% -2%

Wet (32%) -1% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1%

Above Normal (16%) -2% -1% -1% 0% 0% 0% 0% 0% 0% -1% -2% -3%

Below Normal (13%) -1% -1% 0% 0% 0% 0% 0% 0% 0% -1% -2% -3%

Dry (24%) -3% -2% -2% -2% -1% -1% -1% -1% -1% -1% -2% -2%

Critical (15%) -2% -1% -1% -1% 0% 0% -1% -1% -1% -2% -2% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 3

Statistic

End of Month Storage (TAF)

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.4.1. Folsom Lake, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 592 533 567 567 567 661 792 967 967 869 792 665

20% 538 489 567 565 566 656 792 967 967 818 733 604

30% 503 463 537 557 558 652 792 967 967 738 664 559

40% 455 429 503 541 553 646 792 967 933 665 608 521

50% 412 409 444 479 530 633 792 965 874 595 514 449

60% 353 392 417 448 496 621 790 861 773 524 460 401

70% 329 353 400 422 450 593 736 756 682 432 386 364

80% 294 314 350 370 412 542 626 665 552 383 349 333

90% 227 249 239 299 381 432 484 498 430 331 285 248

Full Simulation Period
b 407 394 439 461 490 590 715 825 766 587 520 453

Wet (32%) 454 435 515 518 515 632 785 952 941 794 710 577

Above Normal (16%) 375 379 428 513 532 640 787 946 888 622 554 478

Below Normal (13%) 440 425 461 483 534 620 758 845 783 523 469 450

Dry (24%) 397 386 411 426 479 579 691 766 664 489 435 410

Critical (15%) 325 304 314 320 367 433 483 499 411 324 257 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 590 530 567 567 567 661 792 967 967 888 786 664

20% 533 485 567 565 566 656 792 967 967 819 728 602

30% 501 463 535 557 558 652 792 967 966 732 654 557

40% 448 419 501 539 553 644 792 967 928 653 599 512

50% 402 404 442 479 530 633 792 960 862 586 513 438

60% 345 387 410 443 495 621 792 855 765 522 454 396

70% 322 350 398 420 451 592 732 758 672 423 376 359

80% 286 302 347 366 407 540 628 652 550 369 336 314

90% 229 242 228 296 377 425 475 488 427 337 292 248

Full Simulation Period
b 401 389 436 459 488 588 712 821 762 582 513 447

Wet (32%) 449 432 514 518 515 632 785 950 938 791 704 573

Above Normal (16%) 372 377 427 513 531 640 786 945 884 614 544 472

Below Normal (13%) 433 419 458 481 533 619 756 842 777 515 460 439

Dry (24%) 389 380 405 421 477 576 688 762 659 485 429 403

Critical (15%) 317 299 309 314 360 427 475 489 403 319 253 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% -1% 0% 0% 0% 0% 0% 0% 0% 2% -1% 0%

20% -1% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -2% 0%

40% -1% -2% 0% 0% 0% 0% 0% 0% -1% -2% -1% -2%

50% -3% -1% 0% 0% 0% 0% 0% 0% -1% -2% 0% -3%

60% -2% -1% -2% -1% 0% 0% 0% -1% -1% 0% -1% -1%

70% -2% -1% 0% 0% 0% 0% 0% 0% -1% -2% -3% -2%

80% -3% -4% -1% -1% -1% 0% 0% -2% 0% -4% -4% -5%

90% 1% -3% -5% -1% -1% -2% -2% -2% -1% 2% 2% 0%

Full Simulation Period
b -1% -1% -1% -1% 0% 0% 0% 0% -1% -1% -1% -1%

Wet (32%) -1% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1%

Above Normal (16%) -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -2% -1%

Below Normal (13%) -2% -1% -1% 0% 0% 0% 0% 0% -1% -2% -2% -2%

Dry (24%) -2% -2% -1% -1% -1% -1% 0% -1% -1% -1% -1% -2%

Critical (15%) -2% -2% -2% -2% -2% -1% -2% -2% -2% -2% -1% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 5

Statistic

End of Month Storage (TAF)

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.4.2. Folsom Lake, End of Month Storage 



  

5B.3.5. Folsom Elevation  1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 462 449 445

20% 427 424 424 424 424 435 449 467 467 451 441 434

30% 422 421 424 424 423 435 449 467 465 443 434 429

40% 414 415 419 423 423 434 449 467 459 433 424 419

50% 403 408 416 418 422 433 449 465 449 422 412 407

60% 396 402 410 412 416 431 449 455 445 414 408 403

70% 393 397 404 407 411 429 443 446 435 407 401 399

80% 389 393 395 402 408 424 435 435 422 403 395 393

90% 380 381 379 387 402 409 414 413 407 390 385 386

Full Simulation Period
b 404 404 409 412 415 427 440 451 444 423 414 409

Wet (32%) 413 412 419 419 418 432 448 465 463 448 438 433

Above Normal (16%) 395 397 408 421 421 433 448 465 455 425 418 413

Below Normal (13%) 416 415 416 417 421 432 446 454 446 415 404 401

Dry (24%) 401 401 405 407 414 426 438 445 434 414 407 404

Critical (15%) 388 386 390 390 396 406 411 411 403 389 379 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 438 424 424 424 424 436 449 467 467 461 449 444

20% 427 424 424 424 424 435 449 467 467 451 441 434

30% 420 420 423 424 423 435 449 467 465 442 433 428

40% 412 414 419 423 423 434 449 467 459 432 423 417

50% 401 407 416 419 422 433 449 465 449 421 412 406

60% 394 401 408 411 415 431 449 455 445 414 407 402

70% 390 396 404 408 411 428 443 446 435 408 400 397

80% 387 392 394 402 408 422 434 434 421 401 393 391

90% 380 380 376 387 401 409 415 414 406 388 384 384

Full Simulation Period
b 403 403 409 411 414 427 440 451 443 422 413 408

Wet (32%) 412 412 419 419 418 432 448 465 463 448 437 432

Above Normal (16%) 393 396 407 421 421 433 448 464 455 425 417 412

Below Normal (13%) 415 414 416 417 421 432 446 454 446 414 403 399

Dry (24%) 400 400 404 406 413 425 438 445 433 413 406 402

Critical (15%) 387 385 389 390 396 406 410 410 402 388 378 371

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1%

90% 0% 0% -1% 0% 0% 0% 0% 0% 0% -1% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Alternative 3

Statistic

End of Month Elevation (Feet)

Table 5B.3.5.1. Folsom Lake, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 427 420 424 424 424 436 449 466 466 457 449 437

20% 421 415 424 424 424 435 449 466 466 452 443 429

30% 416 411 421 423 423 435 449 466 466 444 436 423

40% 410 407 416 421 423 434 449 466 463 437 429 419

50% 405 405 409 413 420 433 449 466 457 428 418 410

60% 397 403 406 410 415 431 449 456 447 419 411 404

70% 393 397 404 406 410 428 444 446 438 408 402 398

80% 387 390 396 399 405 421 432 437 423 401 396 393

90% 374 378 376 388 401 407 414 416 407 393 385 378

Full Simulation Period
b 401 400 407 410 414 427 440 451 444 424 415 407

Wet (32%) 409 407 418 418 418 432 448 465 464 449 440 425

Above Normal (16%) 394 395 405 418 420 433 449 464 458 431 423 413

Below Normal (13%) 406 405 410 413 420 431 445 454 447 417 411 408

Dry (24%) 400 400 404 406 413 426 438 446 435 413 406 403

Critical (15%) 386 384 389 390 396 406 412 414 400 385 370 365

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 427 420 424 424 424 436 449 467 467 458 448 436

20% 420 414 424 424 424 435 449 467 467 452 443 429

30% 416 411 420 423 423 435 449 467 467 443 435 423

40% 410 406 416 421 423 434 449 467 462 435 428 417

50% 404 404 409 413 420 433 449 465 456 427 418 408

60% 395 402 405 409 415 431 449 455 446 419 410 403

70% 392 396 403 406 410 427 443 446 437 406 400 398

80% 385 388 396 399 404 421 432 435 422 399 394 390

90% 374 377 374 387 401 407 413 414 407 394 386 378

Full Simulation Period
b 400 399 407 410 414 427 440 451 444 423 414 406

Wet (32%) 408 407 418 418 418 432 448 465 464 448 439 424

Above Normal (16%) 394 395 405 418 420 433 448 464 458 430 421 412

Below Normal (13%) 404 404 409 413 420 431 445 454 447 416 409 407

Dry (24%) 399 399 403 405 413 425 438 445 434 412 405 402

Critical (15%) 385 383 388 389 395 405 410 411 398 383 369 365

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%

90% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 5

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.5.2. Folsom Lake, End of Month Elevation 



  

5B.3.6. American River below Nimbus Flow 1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,022 3,873 9,622 12,160 14,655 9,756 6,737 7,450 4,944 5,000 3,092 1,949

20% 1,714 3,207 4,325 7,873 10,797 6,816 5,085 4,486 4,005 5,000 2,542 1,687

30% 1,500 2,069 2,733 5,563 7,391 5,044 4,484 3,543 3,661 4,999 2,018 1,533

40% 1,500 1,925 2,000 3,579 5,756 4,172 3,491 2,838 3,200 3,840 1,875 1,533

50% 1,500 1,893 2,000 1,890 3,718 3,047 2,548 2,240 2,664 3,535 1,750 1,533

60% 1,500 1,683 1,960 1,700 2,605 2,017 2,152 1,750 2,230 2,900 1,750 1,533

70% 1,425 1,448 1,596 1,700 1,445 1,747 1,747 1,616 1,851 2,579 1,648 1,493

80% 1,150 1,150 1,244 1,374 1,264 1,059 1,073 1,112 1,598 2,013 1,081 800

90% 800 800 800 825 982 800 800 804 1,011 1,250 800 800

Full Simulation Period
b 1,496 2,397 3,855 5,095 6,027 4,288 3,390 3,100 2,999 3,396 1,849 1,449

Wet (32%) 1,696 3,301 7,254 10,565 10,615 7,210 5,522 5,541 4,361 3,511 2,516 1,815

Above Normal (16%) 1,323 2,651 3,693 5,447 7,960 6,141 3,574 2,529 2,982 4,854 1,863 1,539

Below Normal (13%) 1,622 2,285 2,711 2,417 5,174 2,188 2,454 2,009 2,380 4,514 1,728 1,354

Dry (24%) 1,374 1,704 1,661 1,593 2,327 2,389 2,262 1,942 2,453 2,792 1,476 1,229

Critical (15%) 1,336 1,419 1,371 1,153 938 1,041 1,313 1,362 1,542 1,546 1,125 1,012

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,939 3,832 9,575 12,142 14,637 9,738 6,685 7,387 4,863 5,000 2,989 1,909

20% 1,655 3,147 4,215 7,854 10,809 6,798 5,028 4,418 3,960 5,000 2,449 1,632

30% 1,500 1,964 2,610 5,547 7,335 5,026 4,424 3,523 3,638 4,979 2,017 1,533

40% 1,500 1,925 2,000 3,549 5,740 4,151 3,391 2,779 3,170 3,777 1,851 1,533

50% 1,500 1,862 2,000 1,799 3,664 3,029 2,480 2,156 2,588 3,425 1,750 1,533

60% 1,500 1,644 1,927 1,700 2,586 1,996 2,051 1,750 2,175 2,788 1,750 1,533

70% 1,372 1,385 1,490 1,700 1,445 1,747 1,747 1,601 1,787 2,527 1,609 1,480

80% 1,081 1,081 1,151 1,216 1,241 1,001 976 1,032 1,498 2,002 1,062 800

90% 800 800 800 819 960 800 800 800 914 1,151 800 590

Full Simulation Period
b 1,461 2,351 3,809 5,057 5,989 4,272 3,344 3,059 2,936 3,344 1,811 1,431

Wet (32%) 1,664 3,256 7,197 10,526 10,590 7,191 5,483 5,490 4,293 3,443 2,464 1,796

Above Normal (16%) 1,288 2,614 3,646 5,382 7,929 6,124 3,527 2,488 2,922 4,841 1,850 1,533

Below Normal (13%) 1,589 2,232 2,635 2,391 5,137 2,176 2,408 1,969 2,299 4,491 1,714 1,368

Dry (24%) 1,346 1,666 1,631 1,573 2,259 2,371 2,196 1,897 2,386 2,712 1,447 1,209

Critical (15%) 1,281 1,357 1,353 1,106 919 1,030 1,282 1,347 1,511 1,512 1,053 961

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4% -1% 0% 0% 0% 0% -1% -1% -2% 0% -3% -2%

20% -3% -2% -3% 0% 0% 0% -1% -2% -1% 0% -4% -3%

30% 0% -5% -4% 0% -1% 0% -1% -1% -1% 0% 0% 0%

40% 0% 0% 0% -1% 0% -1% -3% -2% -1% -2% -1% 0%

50% 0% -2% 0% -5% -1% -1% -3% -4% -3% -3% 0% 0%

60% 0% -2% -2% 0% -1% -1% -5% 0% -3% -4% 0% 0%

70% -4% -4% -7% 0% 0% 0% 0% -1% -3% -2% -2% -1%

80% -6% -6% -7% -11% -2% -5% -9% -7% -6% -1% -2% 0%

90% 0% 0% 0% -1% -2% 0% 0% 0% -10% -8% 0% -26%

Full Simulation Period
b -2% -2% -1% -1% -1% 0% -1% -1% -2% -2% -2% -1%

Wet (32%) -2% -1% -1% 0% 0% 0% -1% -1% -2% -2% -2% -1%

Above Normal (16%) -3% -1% -1% -1% 0% 0% -1% -2% -2% 0% -1% 0%

Below Normal (13%) -2% -2% -3% -1% -1% -1% -2% -2% -3% -1% -1% 1%

Dry (24%) -2% -2% -2% -1% -3% -1% -3% -2% -3% -3% -2% -2%

Critical (15%) -4% -4% -1% -4% -2% -1% -2% -1% -2% -2% -6% -5%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Alternative 3

Statistic

Monthly Flow (cfs)

Table 5B.3.6.1. American River d/s of Nimbus Dam, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,591 3,790 8,385 12,160 14,655 9,756 6,737 7,450 4,997 5,000 2,981 3,872

20% 1,858 3,384 3,894 7,653 10,889 6,820 5,085 4,492 3,883 5,000 2,354 3,145

30% 1,544 2,539 2,092 5,303 7,315 5,044 4,490 3,543 3,613 4,903 1,895 2,423

40% 1,500 1,961 2,000 3,582 5,758 4,175 3,491 2,733 2,886 4,084 1,750 1,910

50% 1,500 1,925 2,000 1,750 3,095 3,057 2,524 2,009 2,330 3,616 1,750 1,533

60% 1,500 1,683 1,823 1,700 1,796 2,022 2,038 1,750 1,965 2,944 1,750 1,533

70% 1,437 1,498 1,608 1,700 1,445 1,747 1,634 1,609 1,750 2,671 1,631 1,356

80% 1,188 1,219 1,262 1,356 1,264 845 1,024 992 1,508 2,392 965 800

90% 800 800 800 992 906 800 800 800 1,006 1,133 800 800

Full Simulation Period
b 1,596 2,484 3,644 5,034 5,866 4,263 3,364 3,060 2,878 3,473 1,789 1,998

Wet (32%) 1,728 3,416 6,805 10,493 10,513 7,212 5,524 5,544 4,165 3,654 2,242 3,306

Above Normal (16%) 1,588 2,861 3,698 5,425 7,666 6,024 3,580 2,535 2,374 4,775 1,927 2,204

Below Normal (13%) 1,768 2,251 2,282 2,218 4,766 2,184 2,450 1,916 2,151 4,524 1,499 1,222

Dry (24%) 1,550 1,768 1,619 1,587 2,233 2,363 2,267 1,867 2,384 2,983 1,485 1,239

Critical (15%) 1,239 1,462 1,358 1,111 912 1,041 1,117 1,285 2,121 1,523 1,430 919

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,556 3,768 8,365 12,142 14,637 9,738 6,685 7,387 4,989 5,000 2,907 3,767

20% 1,819 3,380 3,841 7,630 10,889 6,803 5,028 4,425 3,790 5,000 2,346 2,981

30% 1,500 2,512 2,000 5,274 7,128 5,027 4,437 3,523 3,604 4,823 1,803 2,323

40% 1,500 1,925 2,000 3,551 5,742 4,154 3,391 2,715 2,808 4,020 1,750 1,802

50% 1,500 1,860 2,000 1,738 3,072 3,040 2,464 1,931 2,246 3,557 1,750 1,533

60% 1,500 1,682 1,809 1,700 1,858 2,001 1,997 1,750 1,907 2,839 1,750 1,533

70% 1,401 1,431 1,475 1,682 1,445 1,747 1,609 1,609 1,750 2,539 1,630 1,263

80% 1,100 1,115 1,181 1,308 1,264 823 955 959 1,498 2,105 860 804

90% 782 800 800 945 865 800 800 800 890 1,070 800 800

Full Simulation Period
b 1,567 2,440 3,604 5,008 5,838 4,245 3,325 3,024 2,826 3,411 1,754 1,944

Wet (32%) 1,702 3,367 6,746 10,469 10,491 7,194 5,486 5,492 4,110 3,577 2,232 3,219

Above Normal (16%) 1,550 2,824 3,678 5,403 7,648 5,995 3,534 2,495 2,335 4,759 1,892 2,095

Below Normal (13%) 1,726 2,216 2,216 2,175 4,735 2,164 2,415 1,891 2,114 4,489 1,453 1,211

Dry (24%) 1,524 1,723 1,589 1,558 2,181 2,357 2,210 1,836 2,331 2,906 1,446 1,226

Critical (15%) 1,221 1,415 1,343 1,099 901 1,012 1,110 1,270 2,050 1,445 1,359 889

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1% -1% 0% 0% 0% 0% -1% -1% 0% 0% -2% -3%

20% -2% 0% -1% 0% 0% 0% -1% -1% -2% 0% 0% -5%

30% -3% -1% -4% -1% -3% 0% -1% -1% 0% -2% -5% -4%

40% 0% -2% 0% -1% 0% -1% -3% -1% -3% -2% 0% -6%

50% 0% -3% 0% -1% -1% -1% -2% -4% -4% -2% 0% 0%

60% 0% 0% -1% 0% 3% -1% -2% 0% -3% -4% 0% 0%

70% -3% -4% -8% -1% 0% 0% -2% 0% 0% -5% 0% -7%

80% -7% -9% -6% -4% 0% -3% -7% -3% -1% -12% -11% 0%

90% -2% 0% 0% -5% -5% 0% 0% 0% -12% -6% 0% 0%

Full Simulation Period
b -2% -2% -1% -1% 0% 0% -1% -1% -2% -2% -2% -3%

Wet (32%) -1% -1% -1% 0% 0% 0% -1% -1% -1% -2% 0% -3%

Above Normal (16%) -2% -1% -1% 0% 0% 0% -1% -2% -2% 0% -2% -5%

Below Normal (13%) -2% -2% -3% -2% -1% -1% -1% -1% -2% -1% -3% -1%

Dry (24%) -2% -3% -2% -2% -2% 0% -3% -2% -2% -3% -3% -1%

Critical (15%) -1% -3% -1% -1% -1% -3% -1% -1% -3% -5% -5% -3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Alternative 5

Statistic

Monthly Flow (cfs)

Table 5B.3.6.2. American River d/s of Nimbus Dam, Monthly Flow 



  

5B.3.7. Sacramento River at Freeport Flow 1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,522 22,777 54,349 64,547 70,425 63,650 46,194 38,572 19,618 24,124 16,982 15,306

20% 14,016 15,433 35,012 55,813 62,015 51,429 32,554 26,881 18,690 23,538 16,423 14,750

30% 12,928 13,874 22,439 41,575 51,558 39,917 22,941 17,225 16,622 22,859 15,633 14,073

40% 11,616 12,936 18,500 26,437 45,279 29,972 19,998 15,149 16,079 21,097 15,244 13,635

50% 10,659 12,079 15,589 22,431 33,014 24,758 16,406 13,375 15,441 19,572 14,373 13,300

60% 9,263 11,153 13,999 18,180 24,733 20,947 12,825 12,360 14,633 17,322 13,505 12,363

70% 8,269 10,294 12,891 14,734 20,406 18,647 11,997 11,712 14,169 15,486 11,575 9,959

80% 7,912 8,827 11,039 13,490 16,256 15,202 10,876 11,076 12,499 13,687 9,625 8,924

90% 6,450 7,533 9,307 11,790 14,187 11,426 10,192 9,200 11,354 10,481 8,411 6,941

Full Simulation Period
b 10,882 14,066 23,134 31,069 37,948 31,691 22,137 18,659 16,634 18,450 13,425 12,156

Wet (32%) 12,631 18,451 38,620 50,401 56,918 48,277 35,056 30,274 21,422 19,904 15,099 14,529

Above Normal (16%) 10,011 15,687 24,282 39,084 47,607 42,363 24,359 18,074 15,986 22,756 16,372 14,207

Below Normal (13%) 11,703 14,058 15,668 19,267 31,751 19,354 14,632 14,094 15,368 22,662 16,099 13,094

Dry (24%) 10,247 10,917 13,572 17,315 23,665 21,407 15,052 12,639 14,931 16,466 10,640 10,168

Critical (15%) 8,345 8,067 11,116 14,242 15,868 12,641 10,425 8,341 10,959 10,077 8,799 7,248

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,522 22,597 54,573 64,595 70,440 63,652 46,204 38,551 19,576 24,059 16,983 15,302

20% 14,001 15,342 34,852 55,792 62,055 51,434 32,551 26,873 18,685 23,519 16,453 14,786

30% 12,914 13,898 22,398 41,583 51,560 40,594 22,928 17,225 16,611 22,903 15,661 14,073

40% 11,693 12,952 18,395 26,428 45,289 29,973 19,889 15,154 16,060 21,039 15,298 13,660

50% 10,717 12,046 15,530 22,279 32,969 24,754 16,407 13,378 15,457 19,538 14,357 13,322

60% 9,353 11,121 13,811 18,195 24,732 20,972 12,917 12,390 14,631 17,346 13,441 12,299

70% 8,214 10,221 12,802 14,746 20,413 18,634 11,988 11,714 14,181 15,374 11,535 9,914

80% 7,912 8,717 11,043 13,550 16,276 15,231 10,916 11,076 12,409 13,629 9,639 8,918

90% 6,450 7,551 9,303 11,820 14,220 11,459 10,235 9,201 11,355 10,430 8,552 6,963

Full Simulation Period
b 10,892 14,051 23,085 31,051 37,940 31,702 22,126 18,660 16,618 18,429 13,421 12,151

Wet (32%) 12,647 18,424 38,609 50,384 56,924 48,279 35,051 30,261 21,403 19,893 15,068 14,530

Above Normal (16%) 10,014 15,687 24,067 39,036 47,615 42,396 24,345 18,080 15,983 22,762 16,378 14,189

Below Normal (13%) 11,739 14,031 15,607 19,256 31,751 19,364 14,631 14,089 15,347 22,693 16,100 13,093

Dry (24%) 10,262 10,905 13,568 17,315 23,614 21,416 15,028 12,651 14,911 16,390 10,614 10,162

Critical (15%) 8,314 8,064 11,100 14,217 15,877 12,652 10,420 8,355 10,948 10,056 8,870 7,240

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 2% 0% 0% 0% 0% 0% 0%

40% 1% 0% -1% 0% 0% 0% -1% 0% 0% 0% 0% 0%

50% 1% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0%

60% 1% 0% -1% 0% 0% 0% 1% 0% 0% 0% 0% -1%

70% -1% -1% -1% 0% 0% 0% 0% 0% 0% -1% 0% 0%

80% 0% -1% 0% 0% 0% 0% 0% 0% -1% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Alternative 3

Statistic

Monthly Flow (cfs)

Table 5B.3.7.1. Sacramento River at Freeport, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,940 22,403 48,958 63,738 70,363 62,025 46,178 38,574 19,953 24,625 17,185 29,151

20% 13,753 18,981 32,387 52,655 61,599 51,038 32,559 25,815 16,141 24,012 16,842 28,386

30% 13,111 18,329 21,304 38,363 49,567 37,212 22,950 16,490 13,942 23,249 16,214 22,293

40% 11,971 16,727 17,992 24,503 42,844 29,460 20,004 12,900 13,403 21,099 15,960 21,312

50% 10,996 15,185 15,541 20,791 32,715 24,379 15,901 11,905 13,055 19,737 15,468 14,746

60% 9,175 13,119 15,099 18,100 24,483 20,700 12,517 11,096 12,619 18,365 14,543 13,155

70% 8,302 10,026 13,584 14,777 19,202 18,200 11,777 10,131 12,094 17,451 11,864 10,306

80% 7,912 8,595 10,753 13,467 16,241 14,863 10,304 9,401 10,762 15,630 9,789 8,689

90% 6,444 7,512 9,293 11,701 13,900 11,364 9,585 8,003 10,127 11,885 8,975 7,378

Full Simulation Period
b 11,003 15,715 22,497 30,404 37,388 31,223 21,901 17,523 14,824 19,224 13,951 17,409

Wet (32%) 12,973 20,552 36,278 49,232 56,574 48,034 35,045 29,921 20,050 20,717 16,120 27,839

Above Normal (16%) 10,196 17,255 24,677 38,449 46,580 40,841 24,141 16,617 13,618 23,104 16,859 21,070

Below Normal (13%) 12,003 15,829 15,766 18,240 30,181 18,617 14,146 12,152 12,755 22,395 15,727 12,486

Dry (24%) 10,157 12,669 13,658 17,178 23,432 21,280 14,835 10,813 12,951 17,695 11,049 10,285

Critical (15%) 8,100 8,542 11,179 14,090 15,730 12,507 9,883 7,752 9,826 11,428 9,309 7,230

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,939 22,317 49,006 63,715 70,379 62,013 46,174 38,552 19,936 24,654 17,184 29,026

20% 13,754 18,988 32,533 52,689 61,606 51,039 32,558 25,656 16,092 24,038 16,866 28,236

30% 13,072 18,328 21,226 38,367 49,249 37,198 22,936 16,518 13,940 23,268 16,214 22,324

40% 11,951 16,821 17,967 24,529 42,874 29,426 19,897 12,902 13,400 21,094 15,951 21,304

50% 11,010 15,177 15,551 20,785 32,688 24,390 15,905 11,894 13,107 19,751 15,453 14,728

60% 9,173 13,106 15,119 18,061 24,509 20,711 12,491 11,125 12,679 18,366 14,626 13,076

70% 8,292 10,039 13,535 14,786 19,204 18,221 11,812 10,128 12,071 17,551 11,851 10,308

80% 7,912 8,609 10,772 13,485 16,261 14,895 10,336 9,396 10,762 15,578 9,756 8,589

90% 6,444 7,525 9,274 11,723 13,914 11,394 9,606 8,001 10,117 11,784 8,969 7,372

Full Simulation Period
b 10,992 15,703 22,482 30,398 37,387 31,226 21,894 17,524 14,835 19,215 13,932 17,385

Wet (32%) 12,942 20,520 36,264 49,222 56,587 48,038 35,042 29,908 20,086 20,718 16,108 27,764

Above Normal (16%) 10,181 17,223 24,671 38,454 46,578 40,822 24,125 16,618 13,613 23,142 16,852 21,065

Below Normal (13%) 12,007 15,813 15,724 18,216 30,172 18,608 14,142 12,148 12,760 22,380 15,781 12,497

Dry (24%) 10,165 12,686 13,646 17,171 23,407 21,294 14,812 10,821 12,949 17,661 10,998 10,288

Critical (15%) 8,094 8,546 11,171 14,098 15,742 12,520 9,903 7,772 9,830 11,392 9,249 7,221

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% -1% 0% 0% 0% -1%

30% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0%

40% 0% 1% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% -1%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Alternative 5

Statistic

Monthly Flow (cfs)

Table 5B.3.7.2. Sacramento River at Freeport, Monthly Flow 



  

5B.3.8. Delta Outflow 1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 298 902 4,155 6,646 7,924 5,788 3,812 2,471 1,066 729 265 261

20% 266 389 2,140 4,462 4,802 4,293 2,584 1,383 630 659 246 245

30% 257 319 1,154 3,104 3,795 2,714 1,525 913 572 575 246 235

40% 246 290 722 1,875 3,031 2,137 1,238 750 502 492 246 229

50% 246 268 480 1,398 2,079 1,678 867 704 477 492 246 222

60% 246 268 398 1,061 1,416 1,185 754 630 436 428 246 191

70% 246 268 336 768 1,078 1,032 601 579 422 307 246 179

80% 246 268 277 599 821 789 566 493 409 307 241 179

90% 185 208 277 497 634 654 512 437 351 246 222 179

Full Simulation Period
b 277 506 1,465 2,772 3,236 2,711 1,617 1,122 656 490 252 240

Wet (32%) 333 791 3,116 5,609 5,812 5,020 2,996 2,109 1,118 649 271 319

Above Normal (16%) 242 568 1,461 3,096 3,903 3,292 1,636 960 514 645 246 228

Below Normal (13%) 281 422 564 1,156 2,186 1,120 856 699 457 507 254 221

Dry (24%) 250 297 457 992 1,459 1,384 882 612 445 321 245 191

Critical (15%) 234 243 397 721 859 752 528 397 346 246 230 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 313 890 4,169 6,646 7,923 5,788 3,820 2,470 1,064 724 266 261

20% 266 376 2,137 4,462 4,818 4,300 2,584 1,382 629 660 246 245

30% 255 317 1,154 3,104 3,795 2,775 1,524 912 572 578 246 235

40% 246 291 721 1,876 3,031 2,138 1,225 750 502 492 246 228

50% 246 268 479 1,384 2,072 1,680 865 704 475 492 246 223

60% 246 268 399 1,058 1,414 1,186 752 631 436 428 246 187

70% 246 268 319 767 1,081 1,027 598 577 422 307 246 179

80% 246 268 277 603 822 791 568 492 409 307 239 179

90% 185 208 277 498 636 655 514 437 350 246 222 179

Full Simulation Period
b 277 505 1,464 2,771 3,237 2,713 1,616 1,122 656 490 252 240

Wet (32%) 335 788 3,116 5,608 5,811 5,019 2,996 2,108 1,117 649 271 319

Above Normal (16%) 243 568 1,455 3,093 3,909 3,297 1,635 960 514 645 246 227

Below Normal (13%) 280 421 560 1,155 2,186 1,120 855 699 455 508 254 221

Dry (24%) 250 297 457 992 1,456 1,385 881 611 445 321 244 191

Critical (15%) 234 243 397 721 861 753 529 398 346 246 228 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5% -1% 0% 0% 0% 0% 0% 0% 0% -1% 0% 0%

20% 0% -3% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% -1% -1% 0% 0% 0% 2% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0%

50% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 1%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2%

70% 0% 0% -5% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% -1% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Alternative 3

Statistic

Monthly Outflow Volume (TAF)

Table 5B.3.8.1. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623 960 4,115 6,339 7,831 5,439 4,160 2,849 1,180 767 284 1,161

20% 594 874 2,112 4,319 4,907 4,174 2,807 1,763 606 688 256 1,134

30% 576 830 1,008 3,149 3,653 2,835 1,798 1,237 524 593 246 910

40% 423 660 762 1,785 2,869 2,092 1,542 1,002 453 501 246 651

50% 257 586 616 1,301 2,053 1,666 1,234 873 423 492 246 255

60% 246 369 359 1,048 1,406 1,203 1,028 776 422 400 246 204

70% 246 268 310 800 1,025 1,057 817 629 401 308 246 179

80% 246 268 286 585 823 783 712 561 370 307 246 179

90% 184 211 277 486 633 662 623 462 330 246 230 179

Full Simulation Period
b 401 690 1,413 2,714 3,184 2,695 1,848 1,312 642 500 257 565

Wet (32%) 517 1,020 2,905 5,499 5,773 4,996 3,288 2,411 1,117 667 273 1,132

Above Normal (16%) 334 767 1,505 3,048 3,795 3,232 1,947 1,223 482 668 251 661

Below Normal (13%) 471 650 582 1,075 2,047 1,110 1,061 821 434 513 254 214

Dry (24%) 342 471 467 980 1,444 1,396 1,081 720 423 316 256 191

Critical (15%) 254 296 418 714 856 747 621 462 346 249 233 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,109 6,332 7,834 5,439 4,159 2,847 1,178 767 284 1,161

20% 594 874 2,123 4,318 4,907 4,176 2,807 1,762 605 701 258 1,134

30% 576 819 1,007 3,149 3,645 2,833 1,797 1,235 525 593 246 910

40% 423 660 763 1,785 2,870 2,092 1,538 1,001 449 502 246 651

50% 256 586 616 1,301 2,054 1,667 1,226 873 422 492 246 256

60% 246 369 360 1,048 1,407 1,204 1,027 777 422 400 246 205

70% 246 268 310 801 1,023 1,061 816 630 401 308 246 179

80% 246 268 286 587 824 785 709 561 370 307 246 179

90% 184 211 277 488 633 664 627 464 330 246 230 179

Full Simulation Period
b 400 685 1,413 2,714 3,185 2,695 1,848 1,312 642 500 257 565

Wet (32%) 516 1,018 2,906 5,498 5,775 4,995 3,288 2,410 1,115 668 272 1,132

Above Normal (16%) 333 736 1,504 3,048 3,797 3,229 1,946 1,223 482 669 251 661

Below Normal (13%) 471 649 579 1,073 2,046 1,111 1,061 821 434 513 254 214

Dry (24%) 342 471 468 980 1,443 1,396 1,079 721 422 316 256 192

Critical (15%) 254 296 417 714 856 747 622 463 346 248 233 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1% -7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 1% 0% 0% 0% 0% 0% 0% 2% 1% 0%

30% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% -4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Alternative 5

Statistic

Monthly Outflow Volume (TAF)

Table 5B.3.8.2. Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



  

5B.3.9. Jones and Banks Export Volume 1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 718 653 725 722 547 563 667 694 694 671

20% 673 671 691 565 603 622 510 496 461 694 694 671

30% 627 652 628 440 524 577 465 452 399 694 694 671

40% 552 627 583 422 449 532 437 386 373 680 694 657

50% 476 571 546 411 393 460 369 329 355 628 624 640

60% 382 501 523 395 365 351 320 281 338 566 502 572

70% 322 467 505 377 320 316 255 230 311 448 396 417

80% 265 346 479 328 264 288 187 124 252 382 268 344

90% 218 276 378 304 202 159 124 102 138 190 170 228

Full Simulation Period
b 465 520 549 442 426 445 353 330 362 533 513 529

Wet (32%) 544 615 601 559 594 589 494 490 519 648 667 654

Above Normal (16%) 430 533 574 414 469 566 441 413 397 586 680 647

Below Normal (13%) 524 587 607 394 373 448 312 266 330 683 650 588

Dry (24%) 440 471 523 389 314 337 270 242 292 492 318 426

Critical (15%) 321 319 401 355 251 180 127 100 131 158 196 245

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 718 653 726 722 542 563 667 696 694 671

20% 672 671 690 565 603 622 512 496 461 694 694 671

30% 628 660 620 440 524 576 465 451 399 694 694 671

40% 552 624 582 422 449 532 438 386 373 680 694 657

50% 475 571 545 411 393 460 369 329 355 630 619 640

60% 397 501 521 395 365 351 320 280 339 566 498 555

70% 316 467 505 373 320 316 256 231 311 448 392 420

80% 265 344 479 328 264 288 186 124 252 379 269 343

90% 219 276 378 304 202 159 124 102 136 189 189 230

Full Simulation Period
b 465 520 548 442 426 444 353 330 362 532 513 528

Wet (32%) 544 616 601 558 594 589 493 491 519 648 665 654

Above Normal (16%) 430 534 567 414 469 562 442 413 397 586 680 647

Below Normal (13%) 526 586 608 394 373 448 313 266 330 684 650 588

Dry (24%) 441 471 523 390 314 337 270 243 290 488 317 426

Critical (15%) 319 320 401 354 249 180 126 100 131 157 202 245

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 1% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0%

60% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -3%

70% -2% 0% 0% -1% 0% 0% 0% 1% 0% 0% -1% 1%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0% 11% 1%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% -1% 0% 0% -1% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0% 0%

Critical (15%) 0% 0% 0% 0% -1% 0% -1% 0% -1% -1% 3% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 3

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.9.1. Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 514 671 721 604 613 677 223 218 509 714 724 671

20% 454 553 717 490 528 612 165 127 359 709 724 662

30% 429 479 685 427 448 528 134 91 340 696 715 648

40% 378 443 558 419 416 479 122 83 318 678 705 626

50% 360 408 496 405 380 424 111 71 251 646 693 598

60% 334 375 481 396 363 349 97 50 207 606 571 508

70% 311 347 452 377 323 312 80 38 193 568 401 415

80% 289 302 387 319 267 283 45 23 178 445 278 347

90% 245 250 337 280 165 159 30 7 42 271 192 254

Full Simulation Period
b 376 427 528 427 394 423 122 99 279 570 538 514

Wet (32%) 408 505 564 514 532 592 202 202 444 667 718 627

Above Normal (16%) 376 423 561 407 405 496 127 92 315 590 705 625

Below Normal (13%) 381 456 588 387 359 397 103 55 208 663 632 561

Dry (24%) 370 394 513 392 315 318 80 41 205 577 333 433

Critical (15%) 313 293 382 355 249 179 34 20 69 239 222 243

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 513 671 721 604 607 678 223 218 509 714 724 671

20% 454 567 717 490 529 611 165 127 359 709 724 661

30% 432 493 685 427 448 517 134 91 340 695 715 647

40% 377 447 558 419 412 479 122 83 319 679 700 616

50% 360 415 497 405 380 424 111 71 268 647 693 590

60% 334 375 477 396 363 349 97 50 207 606 586 518

70% 312 349 453 377 323 312 80 38 193 566 390 416

80% 288 306 389 319 267 283 45 23 178 445 276 349

90% 247 251 337 280 165 160 30 7 42 266 193 254

Full Simulation Period
b 376 432 527 427 394 423 122 99 280 569 537 513

Wet (32%) 407 504 564 514 532 592 202 202 448 667 717 622

Above Normal (16%) 376 451 562 407 404 496 127 92 315 591 705 625

Below Normal (13%) 381 456 588 387 359 396 103 55 208 662 635 561

Dry (24%) 370 395 512 391 315 318 80 41 205 575 331 433

Critical (15%) 312 293 382 356 250 179 33 20 69 237 219 243

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0%

20% 0% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 1% 3% 0% 0% 0% -2% 0% 0% 0% 0% 0% 0%

40% 0% 1% 0% 0% -1% 0% 0% 0% 0% 0% -1% -2%

50% 0% 2% 0% 0% 0% 0% 0% 0% 7% 0% 0% -1%

60% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 3% 2%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -3% 0%

80% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% -1% 1%

90% 1% 0% 0% 0% 0% 0% 0% 0% 0% -2% 1% 0%

Full Simulation Period
b 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% -1%

Above Normal (16%) 0% 7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 5

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.9.2. Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



  

5B.3.10. American River below Nimbus Temperature 1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.2 58.1 53.3 48.3 48.8 52.2 58.0 63.2 67.8 68.7 67.3 68.0

20% 65.2 57.9 52.0 47.6 47.8 51.3 56.9 62.0 65.3 66.7 66.3 67.4

30% 64.4 57.6 51.7 47.2 47.5 50.7 56.2 60.7 64.6 65.3 65.6 66.5

40% 63.6 57.3 50.7 46.9 47.0 49.9 55.3 59.6 63.1 64.8 64.9 65.9

50% 63.3 57.1 50.5 46.3 46.7 49.4 54.5 58.3 62.4 64.5 64.2 65.3

60% 63.1 56.9 49.4 45.8 46.3 49.0 54.0 57.8 60.8 64.4 64.0 64.9

70% 62.8 56.6 48.9 45.6 46.0 48.7 53.4 57.0 59.8 64.1 63.2 64.6

80% 62.6 56.1 48.3 45.0 45.8 48.3 52.4 56.5 59.3 63.7 62.7 64.0

90% 59.2 55.7 47.1 44.5 45.4 48.0 51.9 54.9 59.0 63.4 62.2 63.4

Full Simulation Period
b 63.4 57.0 50.2 46.4 46.9 49.8 54.8 59.1 62.5 65.3 64.5 65.6

Wet (32%) 60.1 54.4 47.6 45.7 46.1 48.6 52.8 56.6 60.0 63.9 62.6 64.0

Above Normal (16%) 63.7 56.8 49.8 46.4 46.6 49.0 54.2 58.3 62.1 64.2 64.3 65.1

Below Normal (13%) 62.4 56.9 51.1 47.0 46.9 50.0 56.0 60.6 63.4 65.0 64.9 66.0

Dry (24%) 63.9 57.3 50.7 46.7 47.3 50.6 55.5 60.5 63.7 65.9 65.6 66.3

Critical (15%) 64.9 57.7 50.7 46.8 48.1 52.1 57.2 61.5 65.6 69.0 67.0 68.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.3 58.1 53.2 48.2 48.6 52.3 57.9 63.3 67.5 68.8 67.3 68.1

20% 65.1 57.8 51.8 47.4 47.8 51.4 57.0 61.8 65.5 66.9 66.4 67.5

30% 64.3 57.6 51.5 47.2 47.5 50.7 56.2 61.0 64.9 65.2 65.7 66.6

40% 63.5 57.4 50.7 46.9 47.0 49.9 55.2 59.6 63.2 64.8 65.0 65.9

50% 63.2 57.1 50.4 46.2 46.7 49.4 54.6 58.4 62.4 64.6 64.4 65.4

60% 62.9 56.8 49.4 45.8 46.3 49.0 54.0 57.8 60.8 64.4 63.9 64.9

70% 62.7 56.5 48.9 45.5 46.0 48.7 53.4 57.0 59.8 64.1 63.1 64.6

80% 62.5 56.0 48.2 45.0 45.8 48.3 52.4 56.5 59.3 63.6 62.8 64.1

90% 59.1 55.6 46.9 44.5 45.4 48.0 51.9 54.9 59.0 63.4 62.2 63.5

Full Simulation Period
b 63.4 56.9 50.1 46.3 46.8 49.8 54.7 59.0 62.6 65.3 64.6 65.6

Wet (32%) 60.1 54.4 47.5 45.7 46.1 48.6 52.8 56.6 60.0 63.8 62.7 64.0

Above Normal (16%) 63.7 56.8 49.7 46.4 46.6 49.0 54.2 58.3 62.1 64.2 64.4 65.1

Below Normal (13%) 62.0 56.5 51.0 46.9 46.9 50.0 56.1 60.4 63.5 65.0 64.8 65.9

Dry (24%) 63.9 57.3 50.6 46.6 47.3 50.6 55.5 60.6 63.9 65.9 65.6 66.4

Critical (15%) 65.0 57.7 50.7 46.7 48.1 52.1 57.1 61.3 65.5 69.0 67.2 68.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) -1% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Temperature (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table 5B.3.10.1. American River below Nimbus Dam, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.3 58.0 53.3 47.9 48.6 52.4 57.8 62.8 67.6 68.4 67.3 68.3

20% 65.3 57.8 51.9 47.3 47.8 51.7 56.9 61.7 65.9 66.7 66.7 67.5

30% 64.4 57.6 51.2 46.9 47.4 50.6 56.0 60.7 64.6 65.3 65.7 66.5

40% 63.5 57.3 50.7 46.8 46.9 49.8 55.3 59.5 63.1 64.9 65.0 65.7

50% 63.3 57.1 50.4 46.3 46.6 49.4 54.5 58.3 61.9 64.6 64.2 65.3

60% 63.1 56.8 49.2 45.8 46.3 49.0 54.0 57.8 60.6 64.5 63.8 64.8

70% 62.8 56.5 48.5 45.4 46.0 48.7 53.4 57.0 59.7 64.3 63.4 64.4

80% 62.6 56.1 48.0 44.9 45.8 48.3 52.4 56.5 59.3 63.7 63.1 64.1

90% 59.2 55.6 46.9 44.5 45.4 48.0 51.9 54.9 59.0 63.5 62.6 63.0

Full Simulation Period
b 63.4 57.0 50.0 46.2 46.8 49.9 54.7 59.0 62.5 65.2 64.7 65.5

Wet (32%) 60.1 54.5 47.3 45.6 46.0 48.6 52.8 56.6 59.9 63.8 62.9 63.7

Above Normal (16%) 63.9 56.8 49.8 46.2 46.5 49.0 54.2 58.3 61.8 64.5 64.1 65.0

Below Normal (13%) 62.3 56.6 50.6 46.5 46.7 50.0 56.1 60.2 63.6 65.1 65.3 65.7

Dry (24%) 63.9 57.3 50.5 46.6 47.3 50.6 55.4 60.2 63.8 65.8 65.6 66.4

Critical (15%) 64.8 57.5 50.6 46.7 48.1 52.3 57.0 61.8 65.8 68.3 67.1 68.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.4 58.1 54.0 48.2 48.6 52.5 57.7 62.8 67.3 68.6 67.3 68.0

20% 65.0 57.6 52.6 47.5 47.8 51.8 56.9 61.8 65.5 66.1 66.5 67.1

30% 63.4 57.4 51.6 47.2 47.5 50.7 56.0 60.7 64.7 65.0 65.3 65.8

40% 63.1 57.0 51.2 46.9 46.9 49.7 55.2 59.5 63.1 64.3 64.7 65.2

50% 62.8 56.8 50.6 46.3 46.7 49.4 54.5 58.3 61.8 63.9 63.6 64.3

60% 62.5 56.5 49.5 45.8 46.3 49.0 54.0 57.8 60.5 63.7 63.1 63.5

70% 59.4 56.4 48.7 45.5 46.0 48.7 53.4 56.9 59.8 63.4 62.8 63.1

80% 58.9 56.2 48.2 44.9 45.8 48.3 52.4 56.3 59.3 62.9 62.3 62.5

90% 58.5 55.7 46.9 44.5 45.4 48.0 51.9 54.9 59.0 62.4 61.0 61.3

Full Simulation Period
b 62.2 56.9 50.4 46.4 46.8 49.9 54.7 59.0 62.4 64.7 64.1 64.5

Wet (32%) 59.4 54.6 47.5 45.7 46.0 48.5 52.7 56.6 59.8 62.9 61.8 62.1

Above Normal (16%) 62.1 57.0 50.5 46.5 46.6 49.0 54.2 58.3 61.8 63.8 63.4 63.9

Below Normal (13%) 60.4 56.1 51.2 46.7 46.7 50.0 56.0 59.9 63.3 64.6 64.8 64.9

Dry (24%) 62.8 57.1 50.9 46.7 47.3 50.7 55.5 60.3 63.7 65.5 65.3 65.9

Critical (15%) 63.9 57.3 50.8 46.8 48.1 52.4 57.1 61.9 65.9 68.1 67.4 68.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 1% 0% 0% 0% 0% 0% -1% -1% 0% -1%

30% -1% 0% 1% 1% 0% 0% 0% 0% 0% 0% -1% -1%

40% -1% 0% 1% 0% 0% 0% 0% 0% 0% -1% -1% -1%

50% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%

60% -1% -1% 1% 0% 0% 0% 0% 0% 0% -1% -1% -2%

70% -5% 0% 1% 0% 0% 0% 0% 0% 0% -1% -1% -2%

80% -6% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -2%

90% -1% 0% 0% 0% 0% 0% 0% 0% 0% -2% -2% -3%

Full Simulation Period
b -2% 0% 1% 0% 0% 0% 0% 0% 0% -1% -1% -1%

Wet (32%) -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -2% -3%

Above Normal (16%) -3% 0% 1% 1% 0% 0% 0% 0% 0% -1% -1% -2%

Below Normal (13%) -3% -1% 1% 0% 0% 0% 0% 0% -1% -1% -1% -1%

Dry (24%) -2% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% -1%

Critical (15%) -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.10.2. American River below Nimbus Dam, Monthly Temperature 



  

5B.3.11. American River at Watt Temperature 1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67.1 58.3 52.6 48.7 50.1 56.4 62.7 67.9 72.5 73.0 73.4 71.4

20% 65.7 57.9 51.7 48.0 49.5 54.7 60.2 66.4 69.2 70.0 71.6 70.2

30% 64.9 57.6 51.3 47.6 48.7 53.0 59.2 65.3 68.2 68.7 69.8 69.1

40% 64.5 57.3 50.4 47.4 48.3 51.9 57.7 63.8 66.8 68.2 69.0 68.6

50% 64.1 57.0 50.3 46.7 47.8 51.3 57.0 62.3 65.9 67.8 68.5 67.9

60% 63.7 56.7 49.5 46.4 47.3 50.5 56.5 61.0 64.5 67.5 67.9 67.6

70% 63.4 56.5 48.8 45.9 46.9 50.0 55.0 59.8 63.6 67.1 67.4 67.3

80% 63.0 56.1 48.2 45.3 46.5 49.7 54.2 59.1 62.9 67.0 66.2 66.7

90% 60.7 55.8 47.3 44.9 46.1 49.2 53.4 57.1 61.9 66.4 65.6 65.8

Full Simulation Period
b 64.1 57.0 50.0 46.8 48.1 52.0 57.4 62.7 66.3 68.9 69.0 68.4

Wet (32%) 60.8 54.5 47.5 46.0 46.8 49.9 54.7 59.3 63.2 67.4 66.5 66.7

Above Normal (16%) 64.6 57.0 49.8 46.8 47.5 50.4 56.3 62.0 65.8 67.0 68.4 67.7

Below Normal (13%) 63.2 56.7 50.7 47.3 47.9 52.5 59.1 64.1 67.4 67.7 69.3 68.8

Dry (24%) 64.5 57.2 50.3 47.2 48.8 53.2 58.6 64.4 67.7 69.5 70.2 69.2

Critical (15%) 65.6 57.7 50.3 47.4 50.5 55.5 61.3 66.3 70.5 74.4 72.6 71.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67.2 58.2 52.5 48.7 50.1 56.4 62.5 68.0 72.7 73.3 73.4 71.5

20% 65.7 57.9 51.6 48.0 49.5 54.7 60.6 66.3 69.5 70.4 71.6 70.1

30% 64.9 57.6 51.1 47.6 48.7 53.0 59.1 65.5 68.5 68.7 70.1 69.4

40% 64.5 57.2 50.4 47.4 48.2 51.9 57.9 63.9 66.8 68.3 69.1 68.8

50% 64.2 57.0 50.1 46.7 47.7 51.3 57.0 62.2 65.9 68.0 68.4 67.9

60% 63.7 56.7 49.4 46.4 47.3 50.5 56.5 61.0 64.5 67.5 68.0 67.6

70% 63.3 56.5 48.8 45.9 46.9 50.0 55.0 59.8 63.7 67.1 67.3 67.3

80% 63.0 56.0 48.1 45.3 46.5 49.7 54.2 59.1 63.0 66.9 66.3 66.7

90% 60.7 55.6 47.3 44.9 46.2 49.2 53.4 57.1 62.0 66.4 65.9 65.9

Full Simulation Period
b 64.1 57.0 49.9 46.8 48.1 52.0 57.5 62.7 66.5 69.0 69.1 68.5

Wet (32%) 60.9 54.5 47.4 46.0 46.8 49.9 54.7 59.3 63.3 67.5 66.6 66.7

Above Normal (16%) 64.6 57.0 49.8 46.8 47.5 50.4 56.4 62.0 65.8 67.0 68.5 67.7

Below Normal (13%) 63.0 56.4 50.6 47.3 47.9 52.5 59.2 64.1 67.6 67.8 69.3 68.8

Dry (24%) 64.5 57.2 50.2 47.1 48.8 53.2 58.6 64.6 67.9 69.6 70.3 69.3

Critical (15%) 65.7 57.7 50.2 47.4 50.5 55.5 61.3 66.3 70.6 74.4 73.0 71.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 1% 0% 0% 1% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Table 5B.3.11.1. American River at Watt Avenue, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.3 58.0 53.3 47.9 48.6 52.4 57.8 62.8 67.6 68.4 67.3 68.3

20% 65.3 57.8 51.9 47.3 47.8 51.7 56.9 61.7 65.9 66.7 66.7 67.5

30% 64.4 57.6 51.2 46.9 47.4 50.6 56.0 60.7 64.6 65.3 65.7 66.5

40% 63.5 57.3 50.7 46.8 46.9 49.8 55.3 59.5 63.1 64.9 65.0 65.7

50% 63.3 57.1 50.4 46.3 46.6 49.4 54.5 58.3 61.9 64.6 64.2 65.3

60% 63.1 56.8 49.2 45.8 46.3 49.0 54.0 57.8 60.6 64.5 63.8 64.8

70% 62.8 56.5 48.5 45.4 46.0 48.7 53.4 57.0 59.7 64.3 63.4 64.4

80% 62.6 56.1 48.0 44.9 45.8 48.3 52.4 56.5 59.3 63.7 63.1 64.1

90% 59.2 55.6 46.9 44.5 45.4 48.0 51.9 54.9 59.0 63.5 62.6 63.0

Full Simulation Period
b 63.4 57.0 50.0 46.2 46.8 49.9 54.7 59.0 62.5 65.2 64.7 65.5

Wet (32%) 60.1 54.5 47.3 45.6 46.0 48.6 52.8 56.6 59.9 63.8 62.9 63.7

Above Normal (16%) 63.9 56.8 49.8 46.2 46.5 49.0 54.2 58.3 61.8 64.5 64.1 65.0

Below Normal (13%) 62.3 56.6 50.6 46.5 46.7 50.0 56.1 60.2 63.6 65.1 65.3 65.7

Dry (24%) 63.9 57.3 50.5 46.6 47.3 50.6 55.4 60.2 63.8 65.8 65.6 66.4

Critical (15%) 64.8 57.5 50.6 46.7 48.1 52.3 57.0 61.8 65.8 68.3 67.1 68.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.4 58.1 54.0 48.2 48.6 52.5 57.7 62.8 67.3 68.6 67.3 68.0

20% 65.0 57.6 52.6 47.5 47.8 51.8 56.9 61.8 65.5 66.1 66.5 67.1

30% 63.4 57.4 51.6 47.2 47.5 50.7 56.0 60.7 64.7 65.0 65.3 65.8

40% 63.1 57.0 51.2 46.9 46.9 49.7 55.2 59.5 63.1 64.3 64.7 65.2

50% 62.8 56.8 50.6 46.3 46.7 49.4 54.5 58.3 61.8 63.9 63.6 64.3

60% 62.5 56.5 49.5 45.8 46.3 49.0 54.0 57.8 60.5 63.7 63.1 63.5

70% 59.4 56.4 48.7 45.5 46.0 48.7 53.4 56.9 59.8 63.4 62.8 63.1

80% 58.9 56.2 48.2 44.9 45.8 48.3 52.4 56.3 59.3 62.9 62.3 62.5

90% 58.5 55.7 46.9 44.5 45.4 48.0 51.9 54.9 59.0 62.4 61.0 61.3

Full Simulation Period
b 62.2 56.9 50.4 46.4 46.8 49.9 54.7 59.0 62.4 64.7 64.1 64.5

Wet (32%) 59.4 54.6 47.5 45.7 46.0 48.5 52.7 56.6 59.8 62.9 61.8 62.1

Above Normal (16%) 62.1 57.0 50.5 46.5 46.6 49.0 54.2 58.3 61.8 63.8 63.4 63.9

Below Normal (13%) 60.4 56.1 51.2 46.7 46.7 50.0 56.0 59.9 63.3 64.6 64.8 64.9

Dry (24%) 62.8 57.1 50.9 46.7 47.3 50.7 55.5 60.3 63.7 65.5 65.3 65.9

Critical (15%) 63.9 57.3 50.8 46.8 48.1 52.4 57.1 61.9 65.9 68.1 67.4 68.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 1% 0% 0% 0% 0% 0% -1% -1% 0% -1%

30% -1% 0% 1% 1% 0% 0% 0% 0% 0% 0% -1% -1%

40% -1% 0% 1% 0% 0% 0% 0% 0% 0% -1% -1% -1%

50% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%

60% -1% -1% 1% 0% 0% 0% 0% 0% 0% -1% -1% -2%

70% -5% 0% 1% 0% 0% 0% 0% 0% 0% -1% -1% -2%

80% -6% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -2%

90% -1% 0% 0% 0% 0% 0% 0% 0% 0% -2% -2% -3%

Full Simulation Period
b -2% 0% 1% 0% 0% 0% 0% 0% 0% -1% -1% -1%

Wet (32%) -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -2% -3%

Above Normal (16%) -3% 0% 1% 1% 0% 0% 0% 0% 0% -1% -1% -2%

Below Normal (13%) -3% -1% 1% 0% 0% 0% 0% 0% -1% -1% -1% -1%

Dry (24%) -2% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% -1%

Critical (15%) -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Temperature (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table 5B.3.11.2. American River at Watt Avenue, Monthly Temperature 



  

5B.3.12. American River at Mouth Temperature 1 

 2 

  3 

 4 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67.9 58.5 52.2 49.0 51.6 59.0 65.8 71.1 75.8 75.9 77.5 74.3

20% 66.2 58.1 51.4 48.4 50.6 56.9 62.4 70.0 72.2 72.4 75.2 72.6

30% 65.7 57.7 50.9 47.8 49.7 55.1 61.0 68.3 71.1 71.5 73.1 71.3

40% 65.1 57.3 50.3 47.7 49.1 53.3 60.0 66.6 69.6 71.1 72.1 70.7

50% 64.7 57.0 50.0 47.2 48.4 52.6 58.6 64.6 68.1 70.3 71.5 69.8

60% 64.4 56.7 49.5 46.5 48.0 51.3 58.2 63.1 67.0 69.6 71.0 69.6

70% 64.0 56.5 48.8 46.2 47.3 50.9 56.5 61.8 66.3 69.3 70.4 69.3

80% 63.3 56.1 48.2 45.5 46.9 50.5 55.2 60.7 65.3 68.8 69.0 68.7

90% 62.1 55.9 47.4 45.1 46.5 49.8 54.2 58.4 63.9 68.3 68.3 67.6

Full Simulation Period
b 64.8 57.1 49.9 47.1 48.9 53.4 59.3 65.1 69.0 71.5 72.2 70.7

Wet (32%) 61.5 54.6 47.5 46.2 47.2 50.8 55.9 61.1 65.5 70.1 69.4 68.8

Above Normal (16%) 65.3 57.2 49.9 47.1 48.0 51.3 57.9 64.6 68.3 68.9 71.4 69.7

Below Normal (13%) 63.9 56.5 50.4 47.5 48.6 54.3 61.3 66.7 70.2 69.7 72.7 71.1

Dry (24%) 65.1 57.3 50.1 47.5 49.8 55.0 60.7 67.2 70.5 72.1 73.5 71.5

Critical (15%) 66.3 57.8 50.0 47.9 52.2 57.9 64.2 69.4 73.6 77.8 76.4 73.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67.9 58.5 52.2 49.0 51.5 59.0 65.9 71.5 76.2 76.4 77.9 75.4

20% 66.4 58.0 51.3 48.4 50.6 57.0 63.5 69.9 72.8 72.7 75.4 72.5

30% 65.7 57.7 50.8 47.8 49.8 55.1 61.0 68.5 71.1 71.6 73.3 71.4

40% 65.0 57.4 50.2 47.6 49.1 53.3 60.1 66.6 69.7 71.1 72.1 70.9

50% 64.8 57.0 49.9 47.1 48.4 52.6 58.7 64.7 68.1 70.7 71.6 69.9

60% 64.2 56.7 49.5 46.5 48.0 51.3 58.2 63.2 67.2 69.7 70.9 69.6

70% 64.0 56.5 48.7 46.2 47.3 50.9 56.5 61.8 66.3 69.3 70.5 69.3

80% 63.4 56.0 48.1 45.5 46.9 50.5 55.2 60.8 65.4 68.9 69.1 68.9

90% 62.1 55.5 47.3 45.1 46.5 49.8 54.2 58.4 64.0 68.3 68.4 67.7

Full Simulation Period
b 64.8 57.0 49.8 47.1 48.9 53.4 59.4 65.2 69.1 71.5 72.3 70.8

Wet (32%) 61.5 54.6 47.4 46.1 47.2 50.8 55.9 61.1 65.5 70.2 69.5 68.9

Above Normal (16%) 65.3 57.2 49.9 47.1 48.0 51.3 57.9 64.6 68.4 68.9 71.5 69.7

Below Normal (13%) 63.8 56.3 50.3 47.5 48.6 54.3 61.4 66.7 70.5 69.8 72.7 71.0

Dry (24%) 65.1 57.2 50.0 47.5 49.8 55.0 60.8 67.4 70.8 72.3 73.7 71.7

Critical (15%) 66.3 57.8 49.9 47.9 52.2 57.9 64.3 69.5 73.8 77.8 76.8 74.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 1% 0% 1% 0% 1%

20% 0% 0% 0% 0% 0% 0% 2% 0% 1% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Temperature (Percent Change)

Long Term

Water Year Types
c

Alternative 3_WA

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3_WA minus Alternative 3

Probability of Exceedance
a

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table 5B.3.12.1. American River at the Mouth, Monthly Temperature (above the confluence with the 

Sacramento River)



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67.8 58.4 52.3 48.7 51.5 59.2 66.2 71.4 76.7 75.8 77.4 74.4

20% 66.4 58.0 51.4 48.3 50.7 57.0 62.9 70.3 73.1 72.2 75.4 72.5

30% 65.5 57.6 50.8 47.7 49.8 55.1 61.0 68.2 71.1 71.5 73.0 71.2

40% 65.0 57.3 50.4 47.5 49.3 53.3 60.0 66.8 69.6 70.8 72.1 70.3

50% 64.6 56.9 49.9 47.2 48.5 52.6 58.6 64.9 68.3 70.1 71.4 69.7

60% 64.3 56.7 49.0 46.5 47.9 51.4 58.1 63.3 67.7 69.6 71.0 69.0

70% 63.8 56.5 48.6 46.0 47.3 50.9 56.4 61.7 66.2 69.2 70.6 68.2

80% 63.5 56.1 48.0 45.5 46.9 50.4 55.2 60.7 65.4 68.9 70.0 67.3

90% 62.5 55.8 47.3 45.0 46.5 49.8 54.2 58.4 63.9 68.5 68.6 66.7

Full Simulation Period
b 64.7 57.0 49.7 47.0 48.9 53.4 59.4 65.2 69.2 71.3 72.4 70.1

Wet (32%) 61.5 54.6 47.2 46.1 47.2 50.8 55.9 61.1 65.7 69.8 70.0 67.2

Above Normal (16%) 65.3 57.1 49.9 47.0 48.1 51.4 57.8 64.5 69.0 69.1 71.1 68.8

Below Normal (13%) 63.7 56.4 50.0 47.3 48.6 54.3 61.5 66.9 71.1 69.8 73.5 71.3

Dry (24%) 65.0 57.3 50.0 47.4 49.8 55.0 60.7 67.4 70.8 71.8 73.5 71.5

Critical (15%) 66.3 57.7 49.9 47.8 52.2 58.0 64.6 69.6 72.7 77.5 75.8 74.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67.8 58.4 52.7 48.9 51.5 59.2 66.2 71.5 76.8 76.3 77.9 74.2

20% 66.0 57.9 51.7 48.3 50.9 57.2 63.1 70.1 73.1 72.3 75.8 72.8

30% 65.0 57.5 51.2 48.0 49.9 55.1 61.1 68.4 71.1 71.4 72.9 70.8

40% 64.5 57.0 50.5 47.6 49.2 53.3 60.1 66.8 69.7 70.5 71.9 69.9

50% 63.8 56.7 50.3 47.3 48.5 52.6 58.7 65.0 68.2 69.6 71.3 69.1

60% 63.3 56.6 49.2 46.5 48.0 51.5 58.2 63.3 67.7 69.2 70.6 68.2

70% 62.5 56.4 48.7 46.1 47.3 50.9 56.5 61.8 66.5 68.8 70.1 67.2

80% 61.4 56.1 47.9 45.5 46.9 50.5 55.2 60.8 65.4 68.4 69.6 66.3

90% 60.6 55.5 47.2 45.1 46.5 49.8 54.1 58.4 63.5 67.9 67.8 65.3

Full Simulation Period
b 63.9 56.9 50.0 47.1 48.9 53.5 59.4 65.2 69.3 71.0 72.1 69.5

Wet (32%) 61.0 54.7 47.4 46.1 47.2 50.8 55.9 61.1 65.7 69.3 69.3 66.0

Above Normal (16%) 64.1 57.1 50.4 47.2 48.2 51.4 57.9 64.6 69.0 68.6 70.8 68.2

Below Normal (13%) 62.5 55.9 50.4 47.4 48.6 54.3 61.5 66.8 71.0 69.5 73.4 70.8

Dry (24%) 64.3 57.1 50.3 47.6 49.9 55.0 60.8 67.4 70.9 71.8 73.5 71.3

Critical (15%) 65.7 57.6 50.1 47.9 52.3 58.1 64.7 69.7 73.1 77.6 76.1 74.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 1% 0% 0% 0% 0% 0% 0% 1% 1% 0%

20% -1% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% -1% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1%

50% -1% 0% 1% 0% 0% 0% 0% 0% 0% -1% 0% -1%

60% -2% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%

70% -2% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%

80% -3% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%

90% -3% -1% 0% 0% 0% 0% 0% 0% -1% -1% -1% -2%

Full Simulation Period
b -1% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% -1%

Wet (32%) -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1% -2%

Above Normal (16%) -2% 0% 1% 0% 0% 0% 0% 0% 0% -1% 0% -1%

Below Normal (13%) -2% -1% 1% 0% 0% 0% 0% 0% 0% 0% 0% -1%

Dry (24%) -1% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Note: All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions.

Statistic

Monthly Temperature (Percent Change)

Long Term

Water Year Types
c

Alternative 5_WA

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5_WA minus Alternative 5

Probability of Exceedance
a

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table 5B.3.12.2. American River at the Mouth, Monthly Temperature (above the confluence with the 

Sacramento River)



 

 

5B.3.13. Temperature Threshold Exceedances - 
American River  

1 

2 



Table 5B.3.13.1. Temperature Threshold Exceedances ‐ American River

Species Lifestage River Reach
Water 
Year 
Type

Month
Temperature 
Objective 
(Degree F)

Temperature 
Objective 
Reference1

Alternative 3 Alternative 5 Alternative 3 _WA Alternative 5_WA
Alternative 3_WA 
minus Alternative 3

Alternative 5_WA 
minus Alternative 5

Juvenile 
steelhead

Rearing American
Watt 
Ave 

Bridge
All May 65 BDCP 2013 33% 32% 33% 33% ‐1% 1%

Juvenile 
steelhead

Rearing American
Watt 
Ave 

Bridge
All June 65 BDCP 2013 55% 56% 55% 57% 0% 2%

Juvenile 
steelhead

Rearing American
Watt 
Ave 

Bridge
All July 65 BDCP 2013 99% 99% 99% 99% 0% 0%

Juvenile 
steelhead

Rearing American
Watt 
Ave 

Bridge
All August 65 BDCP 2013 93% 94% 94% 94% 0% 0%

Juvenile 
steelhead

Rearing American
Watt 
Ave 

Bridge
All eptembe 65 BDCP 2013 96% 90% 96% 91% 0% 1%

Juvenile 
steelhead

Rearing American
Watt 
Ave 

Bridge
All October 65 BDCP 2013 30% 28% 28% 27% ‐2% ‐1%

1See section 9N.C for the full reference
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Revised Second Basis of Comparison  
A CalSim II model error was identified in New Melones operations in the Second 
Basis of Comparison simulation.  The model error is due to use of an incorrect 
lookup table for one month and causes New Melones to release increased fishery 
flows in May.  This appendix provides findings from an analysis of potential 
effects of this model error. 

5C.1 Methodology 

CalSim II model simulation representing the Second Basis of Comparison is rerun 
with the corrected New Melones Operations.  The results are analyzed in two 
different sections.  First, the Revised Second Basis of Comparison (SBC_R) is 
compared against the Second Basis of Comparison (SBC) to identify the extent of 
the effects of this model error.  As presented in the next section, the results show 
that the effects of this model error is contained within the Stanislaus River.  
Secondly, the No Action Alternative (model results same as Alternative 2), 
Alternative 3, and Alternative 5 are compared against the Revised Second Basis 
of Comparison (SBC_R) and the Alternative 1 (same as Revised Second Basis of 
Comparison (SBC_R) is compared against the No Action Alternative.  Results 
analysis in this appendix identifies between similar results (less than 5%) and 
results with noticeable changes (greater than 5%).  

5C.2 Analysis 

5C.2.1 Revised Second Basis of Comparison Compared to the 
Second Basis of Comparison 

Model results comparing Revised Second Basis of Comparison (SBC_R) to the 
Second Basis of Comparison (SBC) presented in Section 5C.3.1 of this document 
show that the effect of the CalSim II model error is confined to Stanislaus River 
basin and do not cause any significant change in the overall system operations. 

5C.2.2 Revised Second Basis of Comparison Compared to the 
Alternatives  

This section provides analysis of effects of the identified CalSim II model error 
on the Stanislaus River Basin.  The section is organized by alternative comparison 
and by each parameter that is likely to change.   

The changes described in this section are due to increased storage in New 
Melones and decrease and change in patter of flows in Stanislaus River 
downstream of New Melones under the Revised Second Basis of Comparison 
(Revised Alternative 1) compared to the Second Basis of Comparison 
(Alternative 1).   

Draft LTO EIS 5C-1  
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5C.2.2.1 Revised Alternative 1 Compared to the No Action Alternative  1 

2 5C.2.2.1.1 New Melones Storage 
3 
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Alternative 1 showed increased storage in October and November of above 
normal years (up to 6%), October and April of below normal years (slightly above 
5%), October of dry years (slightly above 5%), and October through June of 
critically dry years (up to 7%) when compared to the No Action Alternative.  
Revised Alternative 1 shows increased storage in all months of all water year 
types when compared to the No Action Alternative (from approximately 6 to 
44%). 

5C.2.2.1.2 New Melones Elevation 
Alternative 1 showed similar elevation (within 5% change) in all months of all 
water year types when compared to the No Action Alternative.  Revised 
Alternative 1 shows increased reservoir elevation in all months of all water year 
types (from approximately 8 to 13%) when compared to the No Action 
Alternative. 

5C.2.2.1.3 Stanislaus River Flow below Goodwin 
Flow patterns are different between the Second Basis of Comparison and the 
Revised Second Basis of Comparison and the changes between alternatives reflect 
the change in patterns. 

• In wet years, Alternative 1 showed lower flows (from approximately 5 to 
54%) in October, March, May, July, and August, higher flows (from 
approximately 6 to 103%) in November, December, January, June, and 
September), and similar flows (within 5% change) in February and April 
when compared to the No Action Alternative. 

Revised Alternative 1 shows lower flows (from approximately 8 to 57%) in 
October, March, and May, higher flows (from approximately 12 to 59%) in 
November, December, February, June, July, August, and September, and 
similar flows (within 5% change) in January and April when compared to the 
No Action Alternative. 

• In above normal years, Alternative 1 showed lower flows (from 
approximately 19 to 58%) in October, March, and April months, higher flows 
(from approximately 7 to 54%) in November, December, January, February, 
May, and June), and similar flows (within 5% change) in July through 
September when compared to the No Action Alternative. 

Revised Alternative 1 shows lower flows (from approximately 7 to 65%) in 
October, March, April, and May, higher flows (from approximately 5 to 25%) 
in November, December, and February, and similar flows (within 5% change) 
in January and June through September when compared to the No Action 
Alternative. 

• In below normal years, Alternative 1 showed lower flows (from 
approximately 14 to 61%) in October, March, and April months, higher flows 
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(from approximately 5 to 66%) in November through February, May, June, 1 
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and September), and similar flows (within 5% change) in July and August 
when compared to the No Action Alternative. 

Revised Alternative 1 shows lower flows (from approximately 13 to 66%) in 
October, March, April, May, and June, higher flows (from approximately 
19 to 54%) in November through February, and similar flows (within 5% 
change) in July through September when compared to the No Action 
Alternative. 

• In dry years, Alternative 1 showed lower flows (approximately 61 and 44%) 
in October and April months, higher flows (from approximately 7 to 56%) in 
November through March, May, and June), and similar flows (within 5% 
change) in July through September when compared to the No Action 
Alternative. 

Revised Alternative 1 shows lower flows (from approximately 7 to 65%) in 
October, March, April, May, and June, higher flows (from approximately 8 to 
36%) in November through February, and similar flows (within 5% change) in 
July through September when compared to the No Action Alternative. 

• In critically dry years, Alternative 1 showed lower flows (approximately 
66 and 37%) in October and April months, higher flows (from approximately 
5 to 41%) in November through March, May, and July), and similar flows 
(within 5% change) in June, August, and September when compared to the No 
Action Alternative. 

Revised Alternative 1 shows lower flows (from approximately 10 to 74%) in 
October, January, March, April, and May, higher flows (from approximately 
6 to 18%) in November, December, July, and August, and similar flows 
(within 5% change) in February, June, and September when compared to the 
No Action Alternative. 

5C.2.2.1.4 Stanislaus River Flow at Mouth 
• In wet years, Alternative 1 showed higher flows (from approximately 5 to 

81%) in November, December, January, and June, lower flows (from 
approximately 7 to 44%) in October, March, May, and August, and similar 
flows (within 5% change) in February, April, July, and September when 
compared to the No Action Alternative. 

Revised Alternative 1 shows lower flows (from approximately 7 to 47%) in 
October, March, and May, higher flows (from approximately 11 to 46%) in 
November, December, February, June, July, August, and September, and 
similar flows (within 5% change) in January and April when compared to the 
No Action Alternative. 

• In above normal years, Alternative 1 showed higher flows (from 
approximately 6 to 33%) in November through February, May, and June, 
lower flows (from approximately 15 to 46%) in October, March, and April, 
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and similar flows (within 5% change) in July through September when 1 
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compared to the No Action Alternative. 

Revised Alternative 1 shows lower flows (from approximately 7 to 51%) in 
October, March, April, and May, higher flows (from approximately 14 to 
15%) in November and December, and similar flows (within 5% change) in 
January, February, and June through September when compared to the No 
Action Alternative. 

• In below normal years, Alternative 1 showed higher flows (from 
approximately 5 to 42%) in November through February and June, lower 
flows (from approximately 9 to 49%) in October, March, and April, and 
similar flows (within 5% change) in May, July, August, and September when 
compared to the No Action Alternative. 

Revised Alternative 1 shows lower flows (from approximately 9 to 52%) in 
October and March through June, higher flows (from approximately 13 to 
36%) in November through February, and similar flows (within 5% change) in 
July through September when compared to the No Action Alternative. 

• In dry years, Alternative 1 showed higher flows (approximately 14 and 38%) 
in November through March and May, lower flows (approximately 47% and 
42%) in October and April, and similar flows (within 5% change) in June 
through September when compared to the No Action Alternative. 

Revised Alternative 1 shows lower flows (from approximately 5 to 50%) in 
October, April, May, and June, higher flows (from approximately 5 to 25%) in 
November through February, and similar flows (within 5% change) in March 
and July through September when compared to the No Action Alternative. 

• In critically dry years, Alternative 1 showed higher flows (approximately 
8 and 30%) in November through March and May, lower flows 
(approximately 54% and 37%) in October and April, and similar flows (within 
5% change) in June through September when compared to the No Action 
Alternative. 

Revised Alternative 1 shows lower flows (from approximately 7 to 60%) in 
October, January, March, April, and May, higher flows (from approximately 
7 to 14%) in November, December, and July, and similar flows (within 5% 
change) in February, June, August, and September when compared to the No 
Action Alternative. 

5C.2.2.1.5 Stanislaus River Water Temperature below Goodwin Dam 
Alternative 1 showed similar temperatures at Goodwin except for higher 
temperatures in November of critically dry years (average increase of 0.7 °F) and 
lower temperatures in June and September of critically dry years (up to 1.3 °F) 
when compared to the No Action Alternative.  Difference in temperature 
threshold exceedances were all within 5% (varied from 2% less to 3% more 
exceedances in January through May). 
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temperatures (from approximately 0.5 to 1.1 °F) in October and September of 
above normal years, August and September of dry years, and October, June, July, 
and September of critically dry years.  Difference in temperature threshold 
exceedances are mostly within 5% (3% to 4% more in January through April) and 
5% more in May.   

In general, Revised Alternative 1 shows higher temperatures for Steelhead smolts 
in Stanislaus when compared to the No Action Alternative.   

5C.2.2.1.6 Stanislaus River Water Temperature at Orange Blossom Bridge 
Alternative 1 showed similar temperatures at Orange Blossom Bridge except for 
higher temperatures in October of wet years, October and April of above normal, 
below normal, dry, and critically dry years (from approximately 0.6 to 1.9°F) and 
lower temperatures in June of wet years, March and June of below normal years, 
and May and July of critically dry years (approximately from 0.6 to 0.7°F) when 
compared to the No Action Alternative.  Difference in temperature threshold 
exceedances showed 28% more exceedance in October (adult migration 
threshold), 6% more exceedance in April (smoltification threshold), 17% more 
exceedance in April (spawning threshold), 8% less exceedance in May 
(smoltification threshold), and 5% less in November (adult migration threshold) 
and March and May (spawning threshold). 

Revised Alternative 1 shows similar temperatures at Orange Blossom Bridge 
except for higher temperatures (from approximately 0.5 to 2.1°F) in October and 
March of wet years, October and April of above normal years, October and June 
of below normal years, October, April, and May of dry years, and October, 
March, and April of critically dry years; and lower temperatures (from 
approximately 0.5 to 1.2°F) in September of wet years, August and September of 
dry years, and July, August, and September of critically dry years when compared 
to the No Action Alternative.  Difference in temperature threshold exceedances 
showed 29% more exceedance in October (adult migration threshold), 10% more 
exceedance in March (smoltification threshold), 5% more exceedance in April 
(smoltification threshold), 14% more exceedance in March and April (spawning 
threshold), 9% more exceedance in May (spawning threshold), and 6% less in 
November (adult migration threshold) , 8% less in August (rearing threshold). 

In general, Revised Alternative 1 shows higher temperatures for Steelhead 
lifestages in Stanislaus when compared to the No Action Alternative.   

5C.2.2.1.7 CVP Stanislaus Deliveries 
Under Alternative 1, annual CVP service contract deliveries were increased by 
4.5 TAF and annual water rights deliveries were increased by 2.3 TAF when 
compared to the No Action Alternative. 

Under Revised Alternative 1, annual CVP service contract deliveries are 
increased by 14.8 TAF and annual water rights deliveries are increased by 
6.2 TAF when compared to the No Action Alternative. 
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when compared to the No Action Alternative. 

5C.2.2.1.8 CVP Power Generation 
Long-term average power capacity and energy generation under Alternative 1 
were 3% and 1% higher than the No Action Alternative.  The energy use at the 
CVP pumping facilities was 16% higher than the No Action Alternative; which 
resulted in a 4% lower net generation. 

In dry and critical years, long-term average power capacity and energy generation 
under Alternative 1 were 6% and 3% higher than the No Action Alternative.  The 
energy use at the CVP pumping facilities was 11% higher than the No Action 
Alternative; which resulted in similar net generation. 

Under the revised Alternative 1, long-term average power capacity and energy 
generation are 4% and 1% higher than the No Action Alternative.  The energy use 
at the CVP pumping facilities is 15% higher than the No Action Alternative; 
which results in a 3% lower net generation. 

In dry and critical years, long-term average power capacity and energy generation 
under Revised Alternative 1 are 10% and 5% higher than the No Action 
Alternative.  The energy use at the CVP pumping facilities is 15% higher than the 
No Action Alternative; which results 3% higher net generation. 

5C.2.2.1.9 New Melones Large Mouth Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, Alternative 1 showed lower percentage of nest survival in June 
(approximately 13%), higher percentage of nest survival (48% and 11%) in 
October and April when compared to the No Action Alternative. 

The Revised Alternative 1 shows lower percentage of nest survival (from 
approximately 7 to 14%) in July through September, higher percentage of nest 
survival (approximately 49 and 10%) in October and April when compared to 
the No Action Alternative. 

• In above normal years, Alternative 1 showed lower percentage of nest survival 
in June (approximately 5%), higher percentage of nest survival (29% and 9%) 
in October and April when compared to the No Action Alternative. 

The Revised Alternative 1 shows higher percentage of nest survival (from 
approximately 6 to 31%) in October, April, July, and August when compared 
to the No Action Alternative. 

• In below normal years, Alternative 1 showed lower percentage of nest 
survival (approximately 9%) in June; and higher percentage of nest survival 
(from approximately 5% and 55%) in October, March, April, and July when 
compared to the No Action Alternative. 
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approximately 5 to 59%) in October and March through August when 
compared to the No Action Alternative. 

• In dry years, Alternative 1 showed lower percentage of nest survival 
(approximately 9%) in May; and higher percentage of nest survival (from 
approximately 12% and 44%) in October, April, and July when compared to 
the No Action Alternative. 

The Revised Alternative 1 shows higher percentage of nest survival (from 
approximately 7 to 51%) in October and April through September when 
compared to the No Action Alternative. 

• In critically dry years, Alternative 1 showed lower percentage of nest survival 
(from approximately 12 to 23%) in May, July, and August; and higher 
percentage of nest survival (from approximately 7% and 53%) in October, 
April, and September when compared to the No Action Alternative. 

The Revised Alternative 1 shows lower percentage of nest survival (from 
approximately 7 to 45%) in June through August; and higher percentage of 
nest survival (from approximately 34 to 53%) in October, April, and May 
when compared to the No Action Alternative. 

In general, Revised Alternative 1 shows higher percentage of nest survival for the 
New Melones Large Mouth Bass when compared to the No Action Alternative. 

5C.2.2.1.10 New Melones Small Mouth Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, Alternative 1 showed lower percentage of nest survival in June 
(approximately 15%), higher percentage of nest survival (59% and 9%) in 
October and April when compared to the No Action Alternative. 

The Revised Alternative 1 shows lower percentage of nest survival (from 
approximately 6 to 14%) in July through September, higher percentage of nest 
survival (approximately 61 and 9%) in October and April when compared to 
the No Action Alternative. 

• In above normal years, Alternative 1 showed higher percentage of nest 
survival (41% and 10%) in October and April when compared to the No 
Action Alternative. 

The Revised Alternative 1 shows higher percentage of nest survival (from 
approximately 8 to 44%) in October, April, July, and August when compared 
to the No Action Alternative. 

• In below normal years, Alternative 1 showed lower percentage of nest 
survival (approximately 10 and 14%) in June and July; and higher percentage 
of nest survival (from approximately 6% to 57%) in October, March, and 
April when compared to the No Action Alternative. 
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approximately 5 to 61%) in October and March through August when 
compared to the No Action Alternative. 

• In dry years, Alternative 1 showed lower percentage of nest survival 
(approximately 8% and 5%) in May and November; and higher percentage of 
nest survival (from approximately 11% to 52%) in October, April, and July 
when compared to the No Action Alternative. 

The Revised Alternative 1 shows higher percentage of nest survival (from 
approximately 6 to 59%) in October and April through September when 
compared to the No Action Alternative. 

• In critically dry years, Alternative 1 showed lower percentage of nest survival 
(from approximately 5 to 22%) in November, May, July, and August; and 
higher percentage of nest survival (from approximately 6% to 58%) in 
October, April, and September when compared to the No Action Alternative. 

The Revised Alternative 1 shows lower percentage of nest survival (from 
approximately 7 to 50%) in June through September; and higher percentage of 
nest survival (from approximately 44 to 69%) in October, and April when 
compared to the No Action Alternative. 

In general, Revised Alternative 1 shows higher percentage of nest survival for the 
New Melones Small Mouth Bass when compared to the No Action 
Alternative except for the summer months of critically dry years. 

5C.2.2.1.11 New Melones Spotted Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, Alternative 1 showed higher percentage of nest survival (from 
approximately 6% to 13%) in October, April, July and August when 
compared to the No Action Alternative. 

The Revised Alternative 1 shows higher percentage of nest survival (from 
approximately 11% to 13%) in October, April, and July when compared to the 
No Action Alternative. 

• In above normal years, Alternative 1 showed similar percentage of nest 
survival when compared to the No Action Alternative. 

The Revised Alternative 1 shows higher percentage of nest survival (from 
approximately 6% to 8%) in July and August when compared to the No 
Action Alternative. 

• In below normal years, Alternative 1 showed higher percentage of nest 
survival (from approximately 5% to 11%) in October, April, and July when 
compared to the No Action Alternative. 
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approximately 6 to 10%) in October, April, and August when compared to the 
No Action Alternative. 

• In dry years, Alternative 1 showed lower percentage of nest survival 
(approximately 5%) in May when compared to the No Action Alternative. 

The Revised Alternative 1 shows higher percentage of nest survival (from 
approximately 5% to 13%) in May, July and August when compared to the No 
Action Alternative. 

• In critically dry years, Alternative 1 showed lower percentage of nest survival 
(from approximately 10% to 17%) in May and July; and higher percentage of 
nest survival (approximately 20% to 9%) in April and June when compared to 
the No Action Alternative. 

The Revised Alternative 1 shows lower percentage of nest survival 
(approximately 7%) in July; and higher percentage of nest survival (from 
approximately 5% to 21%) in April through June, and September when 
compared to the No Action Alternative. 

In general, Revised Alternative 1 shows higher percentage of nest survival for the 
New Melones Spotted Bass when compared to the No Action Alternative. 

5C.2.2.2 No Action Alternative Compared to the Revised Second Basis of 
Comparison  

5C.2.2.2.1 New Melones Storage 
No Action Alternative showed decreased storage in October and November of 
above normal years (up to 6%), October and April of below normal years (slightly 
above 5%), October of dry years (slightly above 5%), and October through June 
of critically dry years (up to 7%) when compared to the Second Basis of 
Comparison.  When compared to the Revised Second Basis of Comparison, the 
No Action Alternative shows decreased storage (from approximately 6 to 44%) in 
all months of all water year types. 

5C.2.2.2.2 New Melones Elevation 
No Action Alternative showed similar reservoir elevation (within 5% change) in 
all months of all water year types when compared to the Second Basis of 
Comparison.  When compared to the Revised Second Basis of Comparison, the 
No Action Alternative shows decreased reservoir elevation in all months of all 
water year types (from approximately 8 to 13%). 

5C.2.2.2.3 Stanislaus River Flow below Goodwin 
Flow patterns are different between the Second Basis of Comparison and the 
Revised Second Basis of Comparison and the changes between alternatives reflect 
the change in patterns. 

• In wet years, the No Action Alternative showed lower flows (from 
approximately 5 to 51%) in November, December, January, June, and 
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March, May, July, and August, and similar flows (within 5% change) in 
February and April when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower flows (from approximately 11 to 37%) in November, 
December, February, June, July, August, and September, higher flows (from 
approximately 9 to 134%) in October, March, and May, and similar flows 
(within 5% change) in January and April when compared to the No Action 
Alternative. 

• In above normal years, the No Action Alternative showed lower flows (from 
approximately 6 to 35%) in November, December, January, February, May, 
and June months, higher flows (from approximately 23 to 137%) in October, 
March, and April, and similar flows (within 5% change) in July through 
September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower flows (from approximately 5 to 20%) in November, 
December, and February, higher flows (from approximately 8 to 188%) in 
October, March, April, and May, and similar flows (within 5% change) in 
January and June through September when compared to the No Action 
Alternative. 

• In below normal years, the No Action Alternative showed lower flows (from 
approximately 5 to 40%) in November through February, May, June, and 
September) months, higher flows (from approximately 16 to 157%) in 
October, March, and April, and similar flows (within 5% change) in July and 
August when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower flows (from approximately 16 to 35%) in November 
through February, higher flows (from approximately 15 to 192%) in October, 
March, April, May, and June, and similar flows (within 5% change) in July 
through September. 

• In dry years, the No Action Alternative showed lower flows (approximately 
6 to 36%) in November through March, May, and June, higher flows (from 
approximately 154 and 77%) in October and April months, and similar flows 
(within 5% change) in July through September when compared to the Second 
Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower flows (from approximately 8 to 26%) in November 
through February, higher flows (from approximately 8 to 189%) in October, 
March, April, May, and June, and similar flows (within 5% change) in July 
through September. 

• In critically dry years, the No Action Alternative showed lower flows 
(approximately 9 to 29%) in November through March, and May, higher 
flows (approximately 197 and 60%) in October and April months, and similar 
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Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower flows (from approximately 6 to 15%) in November, 
December, July, and August, higher flows (from approximately 12 to 277%) 
in October, January, March, April, and May, and similar flows (within 5% 
change) in February, June, and September. 

5C.2.2.2.4 Stanislaus River Flow at Mouth 
Flow patterns are different between the Second Basis of Comparison and the 
Revised Second Basis of Comparison and the changes between alternatives reflect 
the change in patterns. 

• In wet years, No Action Alternative showed lower flows (from approximately 
5 to 45%) in November, December, January, and June, higher flows (from 
approximately 8 to 79%) in October, March, May, and August, and similar 
flows (within 5% change) in February, April, July, and September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, No Action 
Alternative shows lower flows (from approximately 10 to 32%) in November, 
December, February, and June through September, higher flows (from 
approximately 8 to 88%) in October, March, and May, and similar flows 
(within 5% change) in January and April when compared to No Action 
Alternative. 

• In above normal years, No Action Alternative showed lower flows (from 
approximately 6 to 25%) in November through February and May and June, 
higher flows (from approximately 18 to 84%) in October, March, and April, 
and similar flows (within 5% change) in July, August, and September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, No Action 
Alternative shows lower flows (approximately 13 and 12%) in November and 
December, higher flows (from approximately 7 to 106%) in October, March, 
April, and May, and similar flows (within 5% change) in January, February, 
and June through September when compared to the No Action Alternative. 

• In below normal years, No Action Alternative showed lower flows (from 
approximately 12 to 29%) in November through February and June, higher 
flows (from approximately 10 to 94%) in October, March, and April, and 
similar flows (within 5% change) in May, and July through September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, No Action 
Alternative shows lower flows (from approximately 11 to 26%) in November 
through February, higher flows (from approximately 10 to 109%) in October 
and March through June, and similar flows (within 5% change) in July 
through September. 
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28%) in, November through March and May and June, higher flows 
(approximately 88% and 73%) in October and April, and similar flows (within 
5% change) in June through September when compared to the Second Basis 
of Comparison. 

When compared to the Revised Second Basis of Comparison, No Action 
Alternative shows lower flows (approximately 5 to 20%) in November 
through February, higher flows (from approximately 6 to 102%) in October, 
April, May, and June, and similar flows (within 5% change) in March and 
July through September. 

• In critically dry years, No Action Alternative showed lower flows 
(approximately 7 to 23%) in November through March, and May, higher 
flows (approximately 118 and 58%) in October and April and similar flows 
(within 5% change) in June through September when compared to the Second 
Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, No Action 
Alternative shows lower flows (from approximately 6 to 12%) in November, 
December, and July, higher flows (from approximately 27 to 149%) in 
October, January, March, April, May, and July, and similar flows (within 5% 
change) in February, June, August, and September. 

5C.2.2.2.5 Stanislaus River Water Temperature below Goodwin Dam 
No Action Alternative showed similar temperatures at Goodwin except for higher 
temperatures in June and September critically dry years (average increase of 0.8 
and 1.3°F) and lower temperatures in November of critically dry years (up to 
0.7°F) when compared to the Second Basis of Comparison.  Difference in 
temperature threshold exceedances were all within 5% (varied from 3% less to 
2% more exceedances in January through May). 

No Action Alternative shows similar temperatures at Goodwin except for higher 
temperatures (from approximately 0.5 to 1.1 °F) in October and September of 
above normal years, August and September of dry years, and October, June, July, 
and September of critically dry years when compared to the Revised Second Basis 
of Comparison.  Difference in temperature threshold exceedances are mostly 
within 5% (2% to 4% less in January through April) and 5% less in May.   

In general, No Action Alternative shows lower temperatures for Steelhead smolts 
in Stanislaus when compared to the Revised Second Basis of Comparison.  

5C.2.2.2.6 Stanislaus River Water Temperature at Orange Blossom Bridge 
No Action Alternative showed similar temperatures at Orange Blossom Bridge 
except for lower temperatures in October of wet years, October and April of 
above normal, below normal, dry, and critically dry years (from approximately 
0.6 to 1.9°F) and higher temperatures in June of wet years, March and June of 
below normal years, and May and July of critically dry years (approximately from 
0.6 to 0.7°F) when compared to the Second Basis of Comparison.  Difference in 
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(adult migration threshold), 6% less exceedance in April (smoltification 
threshold), 17% less exceedance in April (spawning threshold), 8% more 
exceedance in May (smoltification threshold), and 5% more in November (adult 
migration threshold) and March and May (spawning threshold). 

No Action Alternative shows similar temperatures at Orange Blossom Bridge 
except for lower temperatures (from approximately 0.5 to 2.1°F) in October and 
March of wet years, October and April of above normal years, October and June 
of below normal years, October, April, and May of dry years, and October, 
March, and April of critically dry years; and higher temperatures (from 
approximately 0.5 to 1.2°F) in September of wet years, August and September of 
dry years, and July, August, and September of critically dry years when compared 
to the Revised Second Basis of Comparison.  Difference in temperature threshold 
exceedances showed 29% less exceedance in October (adult migration threshold), 
10% less exceedance in March (smoltification threshold), 5% less exceedance in 
April (smoltification threshold), 14% less exceedance in March and April 
(spawning threshold), 9% less exceedance in May (spawning threshold), and 6% 
more in November (adult migration threshold) , 8% more in August (rearing 
threshold). 

In general, No Action Alternative shows lower temperatures for Steelhead 
lifestages in Stanislaus when compared to the Revised Second Basis of 
Comparison.   

5C.2.2.2.7 CVP Stanislaus Deliveries 
Under the No Action Alternative, annual CVP service contract deliveries were 
decreased by 4.5 TAF and annual water rights deliveries were decreased by 
2.3 TAF when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, annual CVP service 
contract deliveries are decreased by 14.8 TAF and annual water rights deliveries 
are decreased by 6.2 TAF under the No Action Alternative. 

In general, the No Action Alternative shows decreased CVP Stanislaus deliveries 
when compared to the Revised Second Basis of Comparison. 

5C.2.2.2.8 CVP Power Generation 
Long-term average power capacity and energy generation under the No Action 
Alternative were 3% and 1% lower than the Second Basis of Comparison.  The 
energy use at the CVP pumping facilities was 14% lower than the Second Basis of 
Comparison; which resulted in a 4% higher net generation. 

In dry and critical years, long-term average power capacity and energy generation 
under the No Action Alternative were 6% and 3% lower than the Second Basis of 
Comparison.  The energy use at the CVP pumping facilities was 10% lower than 
the Second Basis of Comparison; which resulted in similar net generation. 

When compares to the Revised Second Basis of Comparison, long-term average 
power capacity and energy generation are 4% and 1% lower under the No Action 
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Revised Second Basis of Comparison; which results in a 3% higher net 
generation. 

In dry and critical years, long-term average power capacity and energy generation 
under the No Action Alternative are 9% and 4% lower than the Revised Second 
Basis of Comparison.  The energy use at the CVP pumping facilities is 9% lower 
han the Revised Second Basis of Comparison; which results 3% lower net 

generation. 

5C.2.2.2.9 New Melones Large Mouth Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, the No Action Alternative showed higher percentage of nest 
survival in June (approximately 16%); and lower percentage of nest survival 
(32% and 10%) in October and April when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows higher percentage of nest survival (from approximately 8 to 
16%) in July through September; and lower percentage of nest survival 
(approximately 33 and 9%) in October and April. 

• In above normal years, the No Action Alternative showed higher percentage 
of nest survival in June (approximately 5%); and lower percentage of nest 
survival (22% and 8%) in October and April when compared to the Second 
Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower percentage of nest survival (from approximately 6 to 
23%) in October, April, July, and August. 

• In below normal years, the No Action Alternative showed higher percentage 
of nest survival (approximately 10%) in June; and lower percentage of nest 
survival (from approximately 5% and 35%) in October, March, April, and 
July when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower percentage of nest survival (from approximately 5 to 
37%) in October and March through August. 

• In dry years, the No Action Alternative showed higher percentage of nest 
survival (approximately 10%) in May; and lower percentage of nest survival 
(from approximately 11% and 31%) in October, April, May, July and August 
when compared to the Second Basis of Comparison.  

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower percentage of nest survival (from approximately 7 to 
34%) in October and April through September. 
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nest survival (from approximately 13 to 30%) in May, July, and August; and 
lower percentage of nest survival (from approximately 6% and 35%) in 
October, April, and September when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows higher percentage of nest survival (from approximately 7 to 
81%) in June through August; and lower percentage of nest survival (from 
approximately 25 to 35%) in October, April, and May. 

In general, the No Action Alternative shows lower percentage of nest survival for 
the New Melones Large Mouth Bass when compared to the Revised Second Basis 
of Comparison. 

5C.2.2.2.10 New Melones Small Mouth Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, the No Action Alternative showed higher percentage of nest 
survival in June (approximately 17%); and lower percentage of nest survival 
(37% and 9%) in October and April when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows higher percentage of nest survival (from approximately 8 to 
16%) in July through September; and lower percentage of nest survival 
(approximately 38 and 8%) in October and April. 

• In above normal years, the No Action Alternative showed lower percentage of 
nest survival (29% and 9%) in October and April when compared to the 
Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower percentage of nest survival (from approximately 7 to 
30%) in October, April, July, and August. 

• In below normal years, the No Action Alternative showed higher percentage 
of nest survival (approximately 11%) in June; and lower percentage of nest 
survival (from approximately 6% to 37%) in October, March, April, and July 
when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower percentage of nest survival (from approximately 6 to 
38%) in October, March through May, July, and August. 

• In dry years, the No Action Alternative showed higher percentage of nest 
survival (approximately 5% and 8%) in November and May; and lower 
percentage of nest survival (from approximately 10% to 34%) in October, 
April, and July when compared to the Second Basis of Comparison.  
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Alternative shows lower percentage of nest survival (from approximately 6 to 
37%) in October and April through. 

• In critically dry years, the No Action Alternative showed higher percentage of 
nest survival (from approximately 5 to 28%) in November, May, July, and 
August; and lower percentage of nest survival (from approximately 6% to 
37%) in October, April, and September when compared to the Second Basis 
of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows higher percentage of nest survival (from approximately 8 to 
100%) in June through September; and lower percentage of nest survival 
(from approximately 23 to 41%) in October, April, and May. 

In general, the No Action Alternative shows lower percentage of nest survival for 
the New Melones Small Mouth Bass when compared to the Revised Second Basis 
of Comparison except for the summer months of critically dry years. 

5C.2.2.2.11 New Melones Spotted Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, the No Action Alternative showed lower percentage of nest 
survival (from approximately 5% to 12%) in October, April, July, and August 
when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower percentage of nest survival (from approximately 10% 
to 12%) in October, April, and July. 

• In above normal years, the No Action Alternative showed similar percentage 
of nest survival when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower percentage of nest survival (from approximately 5 to 
7%) in July and August. 

• In below normal years, the No Action Alternative showed lower percentage of 
nest survival (from approximately 5% to 10%) in October, April, and July 
when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows lower percentage of nest survival (from approximately 5 to 
9%) in October, April, and August. 

• In dry years, the No Action Alternative showed higher percentage of nest 
survival (approximately 5%) in May when compared to the Second Basis of 
Comparison.  
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Alternative shows lower percentage of nest survival (from approximately 8% 
to 12%) in July and August. 

• In critically dry years, the No Action Alternative showed higher percentage of 
nest survival (from approximately 11% to 21%) in May and July; and lower 
percentage of nest survival (from approximately 8% to 17%) in April and June 
when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the No Action 
Alternative shows higher percentage of nest survival (from approximately 5% 
to 8%) in July and August; and lower percentage of nest survival (from 
approximately 5% to 18%) in April through June, and September. 

In general, the No Action Alternative shows lower percentage of nest survival for 
the New Melones Spotted Bass when compared to the Revised Second Basis of 
Comparison. 

5C.2.2.3 Alternative 3 Compared to the Revised Second Basis of 
Comparison  

5C.2.2.3.1 New Melones Storage 
Alternative 3 showed increased storage (from approximately 8 to 32%) almost all 
months of all water year types except for February through May of wet years (less 
than 5% increase).  When compared to the Revised Second Basis of Comparison, 
Alternative 3 shows similar storage in all months of all water year types (changes 
within 5%). 

5C.2.2.3.2 New Melones Elevation 
Alternative 3 showed similar reservoir elevation in all months of all water year 
types (changes within 5%).  When compared to the Revised Second Basis of 
Comparison, Alternative 3 still shows similar reservoir elevation in all months of 
all water year types (changes within 5%). 

5C.2.2.3.3 Stanislaus River Flow below Goodwin 
Flow patterns are different between the Second Basis of Comparison and the 
Revised Second Basis of Comparison and the changes between alternatives reflect 
the change in patterns. 

• In wet years, Alternative 3 showed lower flows (from approximately 40 to 
45%) in May and June, higher flows (from approximately 9 to 67%) in 
December, February, March, July, August, and September, and similar flows 
(within 5% change) in October, November, January, and April when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (from approximately 17 to 30%) in May and June, higher 
flows (from approximately 5 to 19%) in October, December, February, and 
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April, August, and September when compared to Alternative 3. 

• In above normal years, Alternative 3 showed lower flows (from 
approximately 14 to 79%) in November, May, June, and July months, higher 
flows (from approximately 5 to 23%) in October, March, and April, and 
similar flows (within 5% change) in December, January, February, August, 
and September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (from approximately 10 to 74%) in May through July, 
higher flows (from approximately 6 to 30%) in October through January, 
March, and April, and similar flows (within 5% change) in February, August, 
and September when compared to Alternative 3. 

• In below normal years, Alternative 3 showed lower flows (from 
approximately 7 to 58%) in October, November, December, March, May, 
June, and September, higher flows (from approximately 18 to 32%) in 
January, February, and April, and similar flows (within 5% change) in August 
and September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (from approximately 7 to 38%) in November, December, 
March, May, and June, higher flows (from approximately 6 to 44%) in 
October and January, and similar flows (within 5% change) in February, 
April, July, August, and September. 

• In dry years, Alternative 3 showed lower flows (approximately 5 to 36%) in, 
November through March, May, and June, higher flows (approximately 40%) 
in April, and similar flows (within 5% change) in October and July through 
September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (approximately 26%) in June, higher flows (from 
approximately 8 to 19%) in October, March, and April, and similar flows 
(within 5% change) in November through February, May, and July through 
September. 

• In critically dry years, Alternative 3 showed lower flows (approximately 8 to 
31%) in November through March and May through July, higher flows 
(approximately 5 to 47%) in October, April, and September, and similar flows 
(within 5% change) in August when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (from approximately 6 to 19%) in January, February, June, 
and July, higher flows (from approximately 9 to 36%) in October, November, 
December, March, April, and May, and similar flows (within 5% change) in 
August and September. 
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• In wet years, Alternative 3 showed lower flows (from approximately 12 to 
39%) in May and June, higher flows (from approximately 8 to 58%) in 
December, February, March, July, August, and September, and similar flows 
(within 5% change) in October, November, January, and April when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (from approximately 15 to 25%) in May and June, higher 
flows (from approximately 6 to 17%) in October, December, February, and 
July, and similar flows (within 5% change) in November, January, March, 
April, August, and September when compared to Alternative 3. 

• In above normal years, Alternative 3 showed lower flows (from 
approximately 10 to 63%) in November, May, June, and July, higher flows 
(approximately 19%) in April, and similar flows (within 5% change) in 
October, December, January, February, March, August, and September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (from approximately 9 to 57%) in May through July, 
higher flows (from approximately 8 to 17%) in October, December, March, 
and April, and similar flows (within 5% change) in November, February, 
August, and September when compared to Alternative 3. 

• In below normal years, Alternative 3 showed lower flows (from 
approximately 9 to 44%) in November, December, March, May, June, and 
September, higher flows (from approximately 16 to 23%) in January, 
February, and April, and similar flows (within 5% change) in July, August, 
and September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (from approximately 7 to 26%) in November, December, 
May, and June, higher flows (approximately 30%) in January, and similar 
flows (within 5% change) in October, February, March, April, July, August, 
and September. 

• In dry years, Alternative 3 showed lower flows (approximately 9 to 26%) in, 
November December, January, March, May, and June, higher flows 
(approximately 38%) in April, and similar flows (within 5% change) in 
October, February, and July through September when compared to the Second 
Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (approximately 18%) in June, higher flows (from 
approximately 9 to 18%) in October and April, and similar flows (within 5% 
change) in November through March, May, and July through September. 

• In critically dry years, Alternative 3 showed lower flows (approximately 6 to 
28%) in November through March and May through July, higher flows 
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October, August, and September when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower flows (from approximately 10 to 15%) in February, June, and 
July, higher flows (from approximately 6 to 32%) in October, November, 
December, March, April, and May, and similar flows (within 5% change) in 
January, August, and September. 

5C.2.2.3.5 Stanislaus River Water Temperature below Goodwin Dam 
Alternative 3 showed similar temperatures at Goodwin except for lower 
temperatures in October of above normal years, October and November of below 
normal years, September of dry years, and October, November, May, and July 
through September of critically dry years (varied from 0.5 to 1.5°F)when 
compared to the Second Basis of Comparison.  Difference in temperature 
threshold exceedances were all within 5% (varied from 3% less to 3% more 
exceedances in March through May). 

Alternative 3 shows similar temperatures at Goodwin except for higher 
temperatures in June (approximately 0.6°F) and lower temperatures in September 
(approximately 0.6°F) of critically dry years when compared to the Revised 
Second Basis of Comparison.  Difference in temperature threshold exceedances 
are mostly within 5% (1% to 4% less in January, February, and April) and 5% 
less in May.   

In general, Alternative 3 shows lower temperatures for Steelhead smolts in 
Stanislaus when compared to the Revised Second Basis of Comparison.   

5C.2.2.3.6 Stanislaus River Water Temperature at Orange Blossom Bridge 
Alternative 3 showed similar temperatures at Orange Blossom Bridge except for 
higher temperatures in June of wet years, May through July of above normal, 
March and June of below normal years, March, May, and June of dry years, and 
February and June of critically dry years (from approximately 0.5 to 4.3°F) and 
lower temperatures in August wet years, April of below normal and dry years, and 
October, November, April, August, and September of critically dry years 
(approximately from 0.5 to 1.2°F) when compared to the Second Basis of 
Comparison.  Difference in temperature threshold exceedances showed 16% less 
exceedance in April (spawning threshold), 7% more exceedance in May 
(smoltification threshold), and 8% more in March (spawning threshold) and 10% 
more in May (spawning threshold). 

Alternative 3 showed similar temperatures at Orange Blossom Bridge except for 
higher temperatures in June of wet years, June and July of above normal, June of 
below normal and dry years, and June and July of critically dry years (from 
approximately 0.6 to 5.1°F) and lower temperatures in October of wet and above 
normal years, October and April of dry years, and October, March, April, and 
September of critically dry years (approximately from 0.5 to 1.2°F) when 
compared to the Revised Second Basis of Comparison.  Difference in temperature 
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threshold), 5% less exceedance in May (smoltification threshold), 11 and 12% 
less in March and April (spawning threshold), and 5% more exceedance in July 
(rearing threshold). 

In general, Alternative 3 shows lower temperatures for Steelhead lifestages in 
Stanislaus when compared to the Revised Second Basis of Comparison.   

5C.2.2.3.7 CVP Stanislaus Deliveries 
Under Alternative 3, annual CVP service contract deliveries were increased by 
15.1 TAF and annual water rights deliveries were increased by 2.6 TAF when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, annual CVP service 
contract deliveries are increased by 4.8 TAF; however annual water rights 
deliveries are decreased by 1.2 TAF under Alternative 3. 

In general, the Alternative 3 shows increased Stanislaus deliveries to CVP service 
contractors and similar (slightly decreased) deliveries to water right holders when 
compared to the Revised Second Basis of Comparison. 

5C.2.2.3.8 CVP Power Generation 
Under Alternative 3, long-term average power capacity was 1% higher and energy 
generation was similar when compared to the Second Basis of Comparison.  The 
energy use at the CVP pumping facilities was 4% lower than the Second Basis of 
Comparison; which resulted in a 1% higher net generation. 

In dry and critical years, long-term average power capacity and energy generation 
under Alternative 3 were both 1% lower than the Second Basis of Comparison.  
The energy use at the CVP pumping facilities was 8% lower than the Second 
Basis of Comparison; which resulted in 4% higher net generation. 

When compared to the Revised Second Basis of Comparison, long-term average 
power capacity and energy generation are both 1% lower under Alternative 3.  
The energy use at the CVP pumping facilities is 4% lower than the Revised 
Second Basis of Comparison; which results in similar net generation. 

In dry and critical years, long-term average power capacity and energy generation 
under Alternative 3 are 3% and 1% lower than the Revised Second Basis of 
Comparison.  The energy use at the CVP pumping facilities is 7% lower than the 
Revised Second Basis of Comparison; which results 1% higher net generation. 

5C.2.2.3.9 New Melones Large Mouth Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, Alternative 3 showed higher percentage of nest survival in July 
through September (from approximately 5% and 45%); and lower percentage 
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Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows higher percentage of nest survival (from approximately 12 to 62%) in 
July through September; and lower percentage of nest survival (approximately 
7 and 20%) in May and June. 

• In above normal years, Alternative 3 showed higher percentage of nest 
survival in June through August (from approximately 10% to 38 when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower percentage of nest survival in June (approximately 6 %) in 
August; and higher percentage of nest survival (approximately 24% and 17%) 
in June and July. 

• In below normal years, Alternative 3 showed higher percentage of nest 
survival (approximately 15%) in May and June; and lower percentage of nest 
survival (from approximately 9% and 21%) in December, April, and July 
when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower percentage of nest survival (from approximately 7 to 18%) in 
December, April, July, and August. 

• In dry years, Alternative 3 showed higher percentage of nest survival (from 
approximately 5% to 21%) in February, June, and August; and lower 
percentage of nest survival (approximately 20% and 17%) in April and 
September when compared to the Second Basis of Comparison.  

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower percentage of nest survival (from approximately 7 to 23%) in 
October, April, May, July, and September. 

• In critically dry years, Alternative 3 showed higher percentage of nest survival 
(approximately 7% to 56%) in February and May; and lower percentage of 
nest survival (from approximately 5% and 37%) in, April, and June through 
September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows higher percentage of nest survival (approximately 25%) in August; and 
lower percentage of nest survival (from approximately 10 to 28%) in April, 
May, July, and September. 

In general, the Alternative 3 shows lower percentage of nest survival for the New 
Melones Large Mouth Bass when compared to the Revised Second Basis of 
Comparison except for summer months of wet years. 
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Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, Alternative 3 showed higher percentage of nest survival in July 
and August (approximately 53% and 24%); and lower percentage of nest 
survival (approximately 7%) in May when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows higher percentage of nest survival (from approximately 12 to 72%) in 
July through September; and lower percentage of nest survival (approximately 
8 and 18%) in May and June. 

• In above normal years, Alternative 3 showed higher percentage of nest 
survival in June through August (from approximately 8% to 35%) when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower percentage of nest survival (approximately 7%) in August; and 
higher percentage of nest survival (approximately 28% and 16%) in June and 
July. 

• In below normal years, the Alternative 3 showed higher percentage of nest 
survival (from approximately 7% to 16%) in November, May, and June; and 
lower percentage of nest survival (from approximately 9% to 23%) in 
December, April, and July when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 3 shows lower percentage of nest survival (from approximately 
8 to 18%) in December, April, July, and August. 

• In dry years, the Alternative 3 showed higher percentage of nest survival 
(from approximately 5% to 19%) in February, June, and August; and lower 
percentage of nest survival (approximately 20% and 16%) in April, and 
September when compared to the Second Basis of Comparison.  

When compared to the Revised Second Basis of Comparison, the 
Alternative 3 shows lower percentage of nest survival (from approximately 
7 to 22%) in October, April, May, July, and September. 

• In critically dry years, the Alternative 3 showed higher percentage of nest 
survival (from approximately 8 to 51%) in February and May; and lower 
percentage of nest survival (from approximately 8% to 40%) in April, and 
June through September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 3 shows higher percentage of nest survival (from approximately 
5 to 31%) in February and August; and lower percentage of nest survival 
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September. 

In general, the Alternative 3 shows lower percentage of nest survival for the New 
Melones Small Mouth Bass when compared to the Revised Second Basis of 
Comparison. 

5C.2.2.3.11 New Melones Spotted Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, Alternative 3 showed lower percentage of nest survival (from 
approximately 8% to 22%) in May and June when compared to the Second 
Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows higher percentage of nest survival (from approximately 5% to 8%) in 
August and September; and lower percentage of nest survival (approximately 
8% and 23%) in May and June. 

• In above normal years, Alternative 3 showed lower percentage of nest survival 
(from approximately 8% to 35%) in August and September when compared to 
the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 3 
shows lower percentage of nest survival (from approximately 8% to 18%) in 
August and September. 

• In below normal years, the Alternative 3 showed higher percentage of nest 
survival (from approximately 5% to 6%) in May and June; and lower 
percentage of nest survival (from approximately 9% to 18%) in December, 
April, July, and August when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 3 shows lower percentage of nest survival (from approximately 
9% to 18%) in December, April, July, and August. 

• In dry years, the Alternative 3 showed lower percentage of nest survival (from 
approximately 6% to 21%) in April, May, July and September when 
compared to the Second Basis of Comparison.  

When compared to the Revised Second Basis of Comparison, the 
Alternative 3 shows lower percentage of nest survival (from approximately 
7 to 24%) in April, May, and July through September. 

• In critically dry years, the Alternative 3 showed higher percentage of nest 
survival (from approximately 5% to 26%) in May and June; and lower 
percentage of nest survival (from approximately 7% to 10%) in March, April, 
and September when compared to the Second Basis of Comparison. 
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Alternative 3 shows lower percentage of nest survival (from approximately 
6% to 10%) in March through May, July, and September. 

In general, the Alternative 3 shows lower percentage of nest survival for the New 
Melones Spotted Bass when compared to the Revised Second Basis of 
Comparison. 

5C.2.2.4 Alternative 5 Compared to the Revised Second Basis of 
Comparison  

5C.2.2.4.1 New Melones Storage 
Alternative 5 showed decreased storage (from approximately 6 to 23%) almost all 
months of all water year types except for June through September of wet years 
(less than 5% decrease).  When compared to the Revised Second Basis of 
Comparison, Alternative 5 shows further decreased storage (from approximately 
8 to 43%) in all months of all water year types. 

5C.2.2.4.2 New Melones Elevation 
Alternative 5 showed similar reservoir elevation (changes within 5%) in all 
months of all water year types.  When compared to the Revised Second Basis of 
Comparison, Alternative 5 shows decreased storage in all months of all water year 
types (from approximately 9 to 13%). 

5C.2.2.4.3 Stanislaus River Flow below Goodwin 
Flow patterns are different between the Second Basis of Comparison and the 
Revised Second Basis of Comparison and the changes between alternatives reflect 
the change in patterns. 

• In wet years, Alternative 5 showed lower flows (from approximately 6 to 
53%) in November, December, January, and June through September, higher 
flows (from approximately 16 to 113%) in October, March, and May, and 
similar flows (within 5% change) in February and April when compared to the 
Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (from approximately 14 to 40%) in November, December, 
February, and June through September, higher flows (from approximately 
11 to 129%) in October, March, and May, and similar flows (within 5% 
change) in January and April when compared to Alternative 5. 

• In above normal years, Alternative 5 showed lower flows (from 
approximately 7 to 37%) in November through February and June, higher 
flows (from approximately 23 to 134%) in October, March, April, and May, 
and similar flows (within 5% change) in July, August, and September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (from approximately 7 to 22%) in November, December, 
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March, April, and May, and similar flows (within 5% change) in January and 
June through September when compared to Alternative 5. 

• In below normal years, Alternative 5 showed lower flows (from 
approximately 5 to 40%) in November through February, June, and 
September, higher flows (from approximately 16 to 155%) in October, March, 
and April, and similar flows (within 5% change) in May, July, and August 
when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (from approximately 16 to 35%) in November through 
February, higher flows (from approximately 11 to 189%) in October and 
March through June, and similar flows (within 5% change) in July through 
September. 

• In dry years, Alternative 5 showed lower flows (approximately 8 to 36%) in, 
November through March and June, higher flows (approximately 25 to 148%) 
in October, April, and May, and similar flows (within 5% change) in July 
through September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (approximately 8 to 26%) in November through February, 
higher flows (from approximately 8 to 182%) in October and March through 
June, and similar flows (within 5% change) in July through September. 

• In critically dry years, Alternative 5 showed lower flows (approximately 8 to 
30%) in November through March, Jun, and July, higher flows 
(approximately 7 to 193%) in October, April, and May, and similar flows 
(within 5% change) in August and September when compared to the Second 
Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (from approximately 5 to 17%) in November, December, 
February, June, July, and August, higher flows (from approximately 8 to 
272%) in October, January, March, April, and May, and similar flows (within 
5% change) in September. 

5C.2.2.4.4 Stanislaus River Flow at Mouth 
Flow patterns are different between the Second Basis of Comparison and the 
Revised Second Basis of Comparison and the changes between alternatives reflect 
the change in patterns. 

• In wet years, Alternative 5 showed lower flows (from approximately 5 to 
47%) in November, December, January, and June through September, higher 
flows (from approximately 14 to 77%) in October, March, and May, and 
similar flows (within 5% change) in February and April when compared to the 
Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (from approximately 12 to 34%) in November, December, 
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10 to 86%) in October, March, and May, and similar flows (within 5% 
change) in January and April when compared to Alternative 5. 

• In above normal years, Alternative 5 showed lower flows (from 
approximately 6 to 26%) in November through February and June, higher 
flows (from approximately 18 to 82%) in October, March, April, and May, 
and similar flows (within 5% change) in July, August, and September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (from approximately 6 to 15%) in November, December, 
and February, higher flows (from approximately 8 to 104%) in October, 
March, April, and May, and similar flows (within 5% change) in January and 
June through September when compared to Alternative 5. 

• In below normal years, Alternative 5 showed lower flows (from 
approximately 12 to 34%) in November through February and June, higher 
flows (from approximately 10 to 93%) in October, March, and April, and 
similar flows (within 5% change) in May, July, August, and September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (from approximately 11 to 27%) in November through 
February, higher flows (from approximately 8 to 108%) in October and March 
through June, and similar flows (within 5% change) in July through 
September. 

• In dry years, Alternative 5 showed lower flows (approximately 6 to 28%) in, 
November through March and June, higher flows (approximately 23 to 142%) 
in October, April, and May, and similar flows (within 5% change) in July 
through September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (approximately 6 to 20%) in November through February, 
higher flows (from approximately 77 to 107%) in October, April, and May, 
and similar flows (within 5% change) in March and June through September. 

• In critically dry years, Alternative 5 showed lower flows (approximately 7 to 
24%) in November through March, Jun, and July, higher flows 
(approximately 7 to 149%) in October, April, and May, and similar flows 
(within 5% change) in August and September when compared to the Second 
Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower flows (from approximately 6 to 13%) in November, December, 
June, July, and August, higher flows (from approximately 6 to 147%) in 
October, January, March, April, and May, and similar flows (within 5% 
change) in February and September. 
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Alternative 5 showed similar temperatures at Goodwin except for higher 
temperatures in October of wet years, October, July, August, and September of 
below normal years, October, November, July, August, and September of dry 
years, October, April, May, August, and September of critically dry years (varied 
from 0.5 to 1.9°F), and lower temperatures in December and February of critically 
dry years (approximately 0.5°F) when compared to the Second Basis of 
Comparison.  Difference in temperature threshold exceedances were within 5% 
(varied from 1% less to 2% more exceedances in February, March, and May) and 
higher (approximately 6%) in April. 

Alternative 5 shows similar temperatures at Goodwin except for higher 
temperatures in October of wet years, October, November, August and September 
of above normal years, October, August, and September of below normal years, 
October through December and July through September of dry years, October, 
November, May, and July through September of critically dry years (varied from 
0.5 to 2.5°F) when compared to the Revised Second Basis of Comparison.  
Difference in temperature threshold exceedances are within 5% (varied from 4% 
less to 3% more exceedances in January through April). 

In general, Alternative 5 shows lower temperatures for Steelhead smolts in 
Stanislaus when compared to the Revised Second Basis of Comparison.   

5C.2.2.4.6 Stanislaus River Water Temperature at Orange Blossom Bridge 
Alternative 5 showed similar temperatures at Orange Blossom Bridge except for 
lower temperatures in October of wet years, October and April of above normal, 
below normal, dry, and critically dry years (from approximately 0.7 to 1.6°F) and 
higher temperatures in November and June of wet years, June and September of 
below normal years, August and September of dry years, and June through 
September of critically dry years (approximately from 0.5 to 1.3°F) when 
compared to the Second Basis of Comparison.  Difference in temperature 
threshold exceedances showed 27% less exceedance in October (adult migration 
threshold), 8% less exceedance in April (smoltification threshold), 26% less 
exceedance in April (spawning threshold), 8% more exceedance in November 
(adult migration threshold), 6% more exceedance in April (smoltification 
threshold), and 6 % more exceedance in July (rearing threshold), and 8% more in 
August and September (rearing threshold). 

Alternative 5 shows similar temperatures at Orange Blossom Bridge except for 
lower temperatures (from approximately 0.5 to 1.7°F) in October and March of 
wet years, October, March, and May of above normal years, October of below 
normal years, October, April, and May of dry years, and October, March, April, 
and May of critically dry years; and higher temperatures (from approximately 
0.6 to 1.7°F) in July through September of wet years, November and September 
of above normal years, September of below normal years, November, and July 
through September of dry years, and November and June through September of 
critically dry years when compared to the Revised Second Basis of Comparison.  
Difference in temperature threshold exceedances showed 28% less exceedance in 
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(smoltification threshold), 7% less exceedance in April (smoltification threshold), 
15% less exceedance in May (smoltification threshold), 15, 23, and 17% less 
exceedance in March, April, and May respectively (spawning threshold), and 9% 
more in November (adult migration threshold) , and 7, 13, and 11% more in July, 
August, and September respectively (rearing threshold). 

In general, Alternative 5 shows lower temperatures for Steelhead lifestages in 
Stanislaus except for higher temperatures when Steelhead is rearing in summer; 
when compared to the Revised Second Basis of Comparison.   

5C.2.2.4.7 CVP Stanislaus Deliveries 
Under Alternative 5, annual CVP service contract deliveries were decreased by 
8.4 TAF and annual water rights deliveries were decreased by 8.1 TAF when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, annual CVP service 
contract deliveries are decreased by 18.6 TAF and annual water rights deliveries 
are decreased by 11.9 TAF under Alternative 5. 

In general, the Alternative 5 shows decreased CVP Stanislaus deliveries when 
compared to the Revised Second Basis of Comparison. 

5C.2.2.4.8 CVP Power Generation 
Under Alternative 5, long-term average power capacity and energy generation 
were 4% and 1% lower when compared to the Second Basis of Comparison.  The 
energy use at the CVP pumping facilities was 14% lower than the Second Basis of 
Comparison; which resulted in a 4% higher net generation. 

In dry and critical years, long-term average power capacity and energy generation 
under Alternative 5 were both 1% lower than the Second Basis of Comparison.  
The energy use at the CVP pumping facilities was 8% lower than the Second 
Basis of Comparison; which resulted in 4% higher net generation. 

When compared to the Revised Second Basis of Comparison, long-term average 
power capacity and energy generation are 5% and 1% lower under Alternative 5.  
The energy use at the CVP pumping facilities is 14% lower than the Revised 
Second Basis of Comparison; which results in 3% higher net generation. 

In dry and critical years, long-term average power capacity and energy generation 
under Alternative 5 are 12% and 5% lower than the Revised Second Basis of 
Comparison.  The energy use at the CVP pumping facilities is 9% lower than the 
Revised Second Basis of Comparison; which results 3% lower net generation. 

5C.2.2.4.9 New Melones Large Mouth Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 
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(approximately 19%); and lower percentage of nest survival (from 
approximately 5% through 28%) in October, April, May, and July through 
August when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower percentage of nest survival (from approximately 5% to 28%) in 
October, May, and August. 

• In above normal years, the Alternative 5 showed lower percentage of nest 
survival (from 6% to 23%) in October and April through September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 5 shows lower percentage of nest survival (from approximately 
6 to 29%) in October and April through September. 

• In below normal years, the Alternative 5 showed higher percentage of nest 
survival (approximately 6%) in June; and lower percentage of nest survival 
(from approximately 5% and 38%) in October, March, April, May, and July 
through September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 5 shows lower percentage of nest survival (from approximately 
5 to 40%) in October and March through September. 

• In dry years, the Alternative 5 showed higher percentage of nest survival 
(approximately 5%) in February; and lower percentage of nest survival (from 
approximately 11% and 47%) in October, April, May, and July through 
September when compared to the Second Basis of Comparison.  

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower percentage of nest survival (from approximately 9 to 45%) in 
October and April through September. 

• In critically dry years, Alternative 5 showed higher percentage of nest survival 
(from approximately 5 to 82%) in February, and June through September and 
lower percentage of nest survival (approximately 21% and 69%) in October, 
and April when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows higher percentage of nest survival (from approximately 17 to 148%) in 
June through September; and lower percentage of nest survival (from 
approximately 26 to 67%) in October, April, and May. 

In general, the Alternative 5 shows lower percentage of nest survival for the New 
Melones Large Mouth Bass when compared to the Revised Second Basis of 
Comparison except for summer months of the critically dry years. 

 5C-30 Draft LTO EIS 



Appendix 5C: Revised Second Basis of Comparison 

5C.2.2.4.10 New Melones Small Mouth Bass Nest Survival Percentage 1 
2 
3 
4 

5 
6 
7 
8 

9 
10 
11 

12 
13 
14 

15 
16 
17 

18 
19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 
30 
31 

32 
33 
34 
35 
36 

37 
38 
39 
40 

Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, Alternative 5 showed higher percentage of nest survival in June 
(approximately 19%); and lower percentage of nest survival (from 
approximately 7% through 34%) in October, May, and July through 
September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower percentage of nest survival (from approximately 5% to 35%) in 
October, May, and August. 

• In above normal years, the Alternative 5 showed lower percentage of nest 
survival (from 7% to 28%) in October and April through September when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 5 shows lower percentage of nest survival (from approximately 
7 to 29%) in October and April through September. 

• In below normal years, the Alternative 5 showed higher percentage of nest 
survival (approximately 8%) in June; and lower percentage of nest survival 
(from approximately 6% and 39%) in October, March, April, May, and July 
through September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 5 shows lower percentage of nest survival (from approximately 
6 to 41%) in October and March through September. 

• In dry years, the Alternative 5 showed higher percentage of nest survival 
(approximately 5%) in November and February; and lower percentage of nest 
survival (from approximately 11% and 45%) in October, April, May, and July 
through September when compared to the Second Basis of Comparison.  

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower percentage of nest survival (from approximately 9 to 48%) in 
October, and April through September. 

• In critically dry years, Alternative 5 showed higher percentage of nest survival 
(from approximately 5 to 92%) in November, February, and May through 
September and lower percentage of nest survival (approximately 26% and 
67%) in October and April when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows higher percentage of nest survival (from approximately 28 to 179%) in 
June through September; and lower percentage of nest survival (from 
approximately 31 to 65%) in October, April and May. 
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Melones Small Mouth Bass when compared to the Revised Second Basis of 
Comparison except for summer months of the critically dry years. 

5C.2.2.4.11 New Melones Spotted Bass Nest Survival Percentage 
Monthly pattern of reservoir storage is different between the Second Basis of 
Comparison and the Revised Second Basis of Comparison and the changes 
between alternatives reflect the change in this pattern. 

• In wet years, Alternative 5 showed lower percentage of nest survival 
(approximately 8%) in August when compared to the Second Basis of 
Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower percentage of nest survival (approximately 6%) in August. 

• In above normal years, the Alternative 5 showed lower percentage of nest 
survival (from 8% to 21%) in April, June, July and September when compared 
to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 5 shows lower percentage of nest survival (from approximately 
8% to 24%) in April, and June through September. 

• In below normal years, the Alternative 5 showed lower percentage of nest 
survival (from approximately 13% and 22%) in October, April, May, and July 
through September when compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, the 
Alternative 5 shows lower percentage of nest survival (from approximately 
6% to 22%) in October, and April through September. 

• In dry years, the Alternative 5 showed lower percentage of nest survival (from 
approximately 6% and 22%) in October, and April through September when 
compared to the Second Basis of Comparison.  

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows lower percentage of nest survival (from approximately 6% to 28%) in 
October, and April through September. 

• In critically dry years, Alternative 5 showed higher percentage of nest survival 
(from approximately 13% to 18%) in July and August; and lower percentage 
of nest survival (approximately 31% and 57%) in April and May when 
compared to the Second Basis of Comparison. 

When compared to the Revised Second Basis of Comparison, Alternative 5 
shows higher percentage of nest survival (from approximately 5% to 13%) in 
July and August; and lower percentage of nest survival (from approximately 
7% to 56%) in April, May, and September. 
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In general, the Alternative 5 shows lower percentage of nest survival for the New 1 
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Melones Spotted Bass when compared to the Revised Second Basis of 
Comparison except for summer months of the critically dry years. 

5C.3 Results 

5C.3.1 Revised Second Basis of Comparison vs. Second Basis of 
Comparison Results 

5C.3.1.1 Trinity Storage 

5C.3.1.2 Shasta Storage 

5C.3.1.3 Oroville Storage 

5C.3.1.4 Folsom Storage 

5C.3.1.5 New Melones Storage 

5C.3.1.6 Trinity Elevation 

5C.3.1.7 Shasta Elevation 

5C.3.1.8 Oroville Elevation 

5C.3.1.9 Folsom Elevation 

5C.3.1.10 New Melones Elevation 

5C.3.1.11 Delta Outflow 

5C.3.1.12 Exports through Jones and Banks Pumping Plants 

5C.3.1.13 Trinity River below Lewiston Dam 

5C.3.1.14 Clear Creek below Whiskeytown Dam 

5C.3.1.15 Sacramento River downstream of Keswick Reservoir 

5C.3.1.16 Feather River downstream of Thermalito Afterbay 

5C.3.1.17 Fremont Weir Spills 

5C.3.1.18 American River below Nimbus Dam 

5C.3.1.19 Sacramento River at Freeport 

5C.3.1.20 Yolo Bypass Flow 

5C.3.1.21 San Joaquin River at Vernalis Flow 

5C.3.1.22 San Joaquin River at Vernalis Salinity 

5C.3.1.23 Stanislaus River below Goodwin Flow 

5C.3.1.24 Stanislaus River at Mouth Flow 
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Comparison Results 
5C.3.2.1 New Melones Storage 

5C.3.2.2 New Melones Elevation 

5C.3.2.3 Stanislaus River below Goodwin Flow 

5C.3.2.4 Stanislaus River at Mouth Flow 

5C.3.2.5 Stanislaus River below New Melones Reservoir Temperature 

5C.3.2.6 Stanislaus River below Tulloch Reservoir Temperature 

5C.3.2.7 Stanislaus River below Goodwin Dam Temperature 

5C.3.2.8 Stanislaus River at Orange Blossom Bridge Temperature 

5C.3.2.9 Stanislaus River at Mouth Temperature 

5C.3.2.10 San Joaquin River at Vernalis Flow 

5C.3.2.11 Delta Outflow 

5C.3.2.12 X2 Position 

5C.3.2.13 Old and Middle River Flow 

5C.3.2.14 Exports through Jones and Banks Pumping Plant 

5C.3.2.15 CVP Deliveries 

5C.3.2.16 CVP Total Capacity 

5C.3.2.17 CVP Total Generation 

5C.3.2.18 CVP Total Energy Use 

5C.3.2.19 CVP Net Generation 

5C.3.2.20 Salmon Mortality 

5C.3.2.21 New Melones Large Mouth Bass Nest Survival Percentage 

5C.3.2.22 New Melones Small Mouth Bass Nest Survival Percentage 

5C.3.2.23 New Melones Spotted Bass Nest Survival Percentage 

5C.3.2.24 Temperature Threshold Exceedances 

5C.3.2.25 CVP Annual Power Generation Summary 

5C.3.3 Second Basis of Comparison vs. No Action Alternative, 
Alternative 3, and Alternative 5 Results 

5C.3.3.1 New Melones Storage 

5C.3.3.2 New Melones Elevation 

5C.3.3.3 Stanislaus River below Goodwin Flow 

5C.3.3.4 Stanislaus River at Mouth Flow 
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5C.3.3.6 Stanislaus River below Tulloch Reservoir Temperature 

5C.3.3.7 Stanislaus River below Goodwin Dam Temperature 

5C.3.3.8 Stanislaus River at Orange Blossom Bridge Temperature 

5C.3.3.9 Stanislaus River at Mouth Temperature 

5C.3.3.10 San Joaquin River at Vernalis Flow 

5C.3.3.11 Delta Outflow 

5C.3.3.12 X2 Position 

5C.3.3.13 Old and Middle River Flow 

5C.3.3.14 Exports through Jones and Banks Pumping Plant 

5C.3.3.15 CVP Deliveries 

5C.3.3.16 CVP Total Capacity 

5C.3.3.17 CVP Total Generation 

5C.3.3.18 CVP Total Energy Use 

5C.3.3.19 CVP Net Generation 

5C.3.3.20 Salmon Mortality 

5C.3.3.21 New Melones Large Mouth Bass Nest Survival Percentage 

5C.3.3.22 New Melones Small Mouth Bass Nest Survival Percentage 

5C.3.3.23 New Melones Spotted Bass Nest Survival Percentage 

5C.3.3.24 Temperature Threshold Exceedances 

5C.3.3.25 CVP Annual Power Generation Summary 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,345 2,302 2,253 2,143 1,975

20% 1,804 1,840 1,850 1,900 2,000 2,100 2,255 2,276 2,193 2,055 1,920 1,822

30% 1,576 1,594 1,740 1,816 1,981 2,091 2,222 2,159 2,074 1,924 1,793 1,645

40% 1,391 1,446 1,568 1,705 1,855 2,019 2,131 2,030 1,918 1,767 1,582 1,426

50% 1,267 1,266 1,396 1,567 1,685 1,818 2,012 1,912 1,773 1,601 1,416 1,304

60% 1,174 1,201 1,230 1,335 1,535 1,709 1,778 1,749 1,677 1,497 1,330 1,218

70% 1,106 1,099 1,179 1,216 1,362 1,484 1,645 1,599 1,537 1,400 1,225 1,111

80% 948 954 983 1,052 1,132 1,274 1,453 1,434 1,338 1,168 1,055 976

90% 634 645 672 724 810 921 1,051 975 917 802 689 651

Full Simulation Period
b 1,269 1,288 1,352 1,431 1,554 1,678 1,819 1,796 1,727 1,583 1,434 1,319

Wet (32%) 1,501 1,535 1,644 1,767 1,931 2,055 2,224 2,250 2,194 2,068 1,939 1,805

Above Normal (16%) 1,208 1,245 1,363 1,524 1,718 1,901 2,079 2,053 1,955 1,815 1,647 1,513

Below Normal (13%) 1,451 1,472 1,492 1,554 1,641 1,729 1,872 1,799 1,696 1,515 1,337 1,204

Dry (24%) 1,178 1,184 1,210 1,230 1,322 1,453 1,586 1,536 1,466 1,302 1,152 1,055

Critical (15%) 819 803 813 825 868 949 999 962 929 811 667 598

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,850 1,850 1,850 1,900 2,000 2,100 2,298 2,345 2,303 2,253 2,143 1,975

20% 1,805 1,840 1,850 1,900 2,000 2,100 2,257 2,276 2,199 2,059 1,922 1,822

30% 1,577 1,591 1,725 1,816 1,979 2,084 2,222 2,159 2,074 1,924 1,791 1,643

40% 1,386 1,446 1,567 1,701 1,865 2,023 2,131 2,029 1,919 1,767 1,588 1,422

50% 1,265 1,284 1,398 1,563 1,694 1,820 2,024 1,915 1,777 1,599 1,419 1,307

60% 1,173 1,200 1,226 1,341 1,538 1,709 1,778 1,749 1,671 1,497 1,329 1,218

70% 1,105 1,092 1,183 1,209 1,356 1,483 1,643 1,592 1,533 1,398 1,221 1,106

80% 942 958 979 1,053 1,143 1,267 1,442 1,429 1,332 1,166 1,054 972

90% 633 630 640 720 808 921 1,064 994 939 816 690 640

Full Simulation Period
b 1,270 1,288 1,352 1,431 1,554 1,678 1,819 1,796 1,727 1,583 1,435 1,319

Wet (32%) 1,502 1,536 1,645 1,768 1,931 2,055 2,224 2,250 2,194 2,068 1,939 1,804

Above Normal (16%) 1,207 1,245 1,363 1,524 1,718 1,902 2,082 2,056 1,959 1,819 1,650 1,517

Below Normal (13%) 1,446 1,467 1,486 1,551 1,638 1,726 1,868 1,796 1,692 1,510 1,334 1,203

Dry (24%) 1,178 1,184 1,210 1,230 1,322 1,452 1,585 1,536 1,466 1,299 1,151 1,055

Critical (15%) 825 806 817 827 870 951 1,002 966 933 814 673 600

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

50% 0% 1% 0% 0% 1% 0% 1% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% -1% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0%

80% -1% 0% 0% 0% 1% -1% -1% 0% 0% 0% 0% 0%

90% 0% -2% -5% -1% 0% 0% 1% 2% 2% 2% 0% -2%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.1.1 Trinity Lake, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,359 3,632 3,911 4,222 4,499 4,552 4,434 3,902 3,563 3,400

20% 3,247 3,252 3,333 3,552 3,771 4,118 4,448 4,552 4,283 3,767 3,380 3,330

30% 3,127 3,199 3,304 3,513 3,673 4,018 4,384 4,532 4,155 3,546 3,174 3,096

40% 2,924 3,028 3,254 3,382 3,569 3,978 4,290 4,375 3,913 3,291 2,980 2,935

50% 2,689 2,753 3,134 3,314 3,487 3,916 4,175 4,245 3,712 3,139 2,781 2,738

60% 2,520 2,594 2,922 3,170 3,354 3,727 4,064 3,971 3,493 2,942 2,636 2,592

70% 2,345 2,467 2,643 2,891 3,252 3,513 3,886 3,757 3,332 2,790 2,527 2,453

80% 2,099 2,145 2,178 2,609 2,978 3,409 3,640 3,525 2,951 2,410 2,127 2,125

90% 1,414 1,350 1,524 2,050 2,383 2,760 2,722 2,958 2,604 1,986 1,584 1,526

Full Simulation Period
b 2,530 2,578 2,753 3,020 3,285 3,639 3,913 3,907 3,539 3,007 2,674 2,607

Wet (32%) 2,817 2,926 3,154 3,406 3,597 3,841 4,301 4,453 4,228 3,733 3,362 3,252

Above Normal (16%) 2,499 2,578 2,808 3,313 3,515 4,038 4,416 4,417 3,979 3,347 2,975 2,921

Below Normal (13%) 2,826 2,846 2,977 3,299 3,646 3,966 4,164 4,042 3,599 3,010 2,601 2,574

Dry (24%) 2,409 2,431 2,578 2,755 3,168 3,644 3,861 3,774 3,333 2,800 2,539 2,496

Critical (15%) 1,873 1,826 1,911 2,050 2,222 2,460 2,386 2,270 1,861 1,409 1,151 1,086

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,250 3,252 3,359 3,632 3,911 4,220 4,499 4,552 4,434 3,902 3,563 3,400

20% 3,247 3,252 3,333 3,552 3,771 4,118 4,448 4,552 4,283 3,766 3,379 3,354

30% 3,117 3,191 3,302 3,513 3,674 4,020 4,384 4,532 4,155 3,550 3,183 3,095

40% 2,931 3,015 3,253 3,380 3,569 3,980 4,290 4,364 3,907 3,289 2,969 2,942

50% 2,687 2,782 3,116 3,320 3,492 3,917 4,175 4,238 3,704 3,139 2,777 2,749

60% 2,505 2,583 2,937 3,167 3,356 3,713 4,064 3,961 3,482 2,960 2,646 2,599

70% 2,364 2,479 2,619 2,922 3,252 3,513 3,906 3,729 3,335 2,793 2,536 2,456

80% 2,096 2,142 2,178 2,617 2,973 3,390 3,643 3,536 2,977 2,449 2,139 2,114

90% 1,404 1,374 1,488 2,077 2,347 2,775 2,720 2,950 2,583 1,968 1,590 1,536

Full Simulation Period
b 2,534 2,582 2,755 3,023 3,287 3,641 3,916 3,907 3,539 3,009 2,677 2,613

Wet (32%) 2,819 2,925 3,153 3,405 3,597 3,841 4,301 4,453 4,225 3,732 3,362 3,255

Above Normal (16%) 2,513 2,592 2,819 3,326 3,521 4,038 4,415 4,415 3,977 3,347 2,974 2,926

Below Normal (13%) 2,822 2,840 2,972 3,293 3,642 3,963 4,163 4,042 3,599 3,012 2,604 2,576

Dry (24%) 2,411 2,434 2,579 2,756 3,170 3,647 3,866 3,774 3,333 2,804 2,543 2,501

Critical (15%) 1,881 1,835 1,920 2,065 2,234 2,471 2,397 2,275 1,864 1,418 1,162 1,102

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 1% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% -1% 0% 1% 0% 0% 0% 0% 0% 0% 1% 0% 0%

70% 1% 0% -1% 1% 0% 0% 1% -1% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% -1% 0% 0% 1% 2% 1% -1%

90% -1% 2% -2% 1% -2% 1% 0% 0% -1% -1% 0% 1%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 1% 1% 0% 0% 0% 0% 1% 1% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.1.2 Shasta Lake, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,616 2,550 2,788 2,807 2,948 3,052 3,352 3,538 3,538 3,037 2,854 2,707

20% 2,272 2,304 2,464 2,788 2,838 2,990 3,298 3,538 3,531 2,965 2,590 2,473

30% 1,937 2,035 2,166 2,556 2,788 2,937 3,268 3,474 3,285 2,772 2,415 2,135

40% 1,699 1,784 2,024 2,366 2,788 2,841 3,209 3,278 2,983 2,367 2,000 1,795

50% 1,429 1,445 1,715 2,187 2,579 2,788 3,067 3,028 2,658 2,145 1,795 1,609

60% 1,145 1,101 1,402 1,723 2,140 2,641 2,888 2,792 2,438 1,915 1,601 1,365

70% 1,037 1,001 1,079 1,306 1,871 2,230 2,527 2,480 2,064 1,754 1,422 1,239

80% 998 974 999 1,109 1,544 1,806 1,996 2,050 1,769 1,436 1,232 1,052

90% 913 877 889 1,003 1,200 1,472 1,563 1,575 1,325 1,133 995 917

Full Simulation Period
b 1,588 1,585 1,742 1,978 2,258 2,474 2,735 2,796 2,571 2,160 1,897 1,725

Wet (32%) 1,936 1,984 2,354 2,636 2,871 2,942 3,300 3,477 3,402 2,976 2,728 2,569

Above Normal (16%) 1,465 1,523 1,702 2,173 2,648 2,937 3,271 3,357 3,081 2,493 2,087 1,827

Below Normal (13%) 1,823 1,783 1,831 2,037 2,361 2,627 2,875 2,836 2,461 1,930 1,637 1,424

Dry (24%) 1,371 1,324 1,344 1,473 1,764 2,120 2,363 2,357 2,031 1,688 1,427 1,261

Critical (15%) 1,117 1,044 1,041 1,125 1,235 1,406 1,423 1,407 1,219 1,027 911 839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,613 2,547 2,788 2,807 2,948 3,052 3,352 3,538 3,538 3,037 2,860 2,729

20% 2,277 2,324 2,490 2,788 2,831 2,990 3,298 3,538 3,532 2,959 2,592 2,458

30% 1,932 1,996 2,165 2,565 2,788 2,937 3,268 3,474 3,274 2,756 2,385 2,112

40% 1,687 1,759 2,023 2,372 2,780 2,844 3,209 3,275 2,945 2,340 1,988 1,789

50% 1,406 1,421 1,705 2,204 2,574 2,788 3,084 3,022 2,634 2,121 1,785 1,601

60% 1,143 1,078 1,383 1,682 2,133 2,621 2,885 2,777 2,418 1,913 1,588 1,376

70% 1,034 1,001 1,047 1,307 1,868 2,209 2,499 2,470 2,053 1,723 1,392 1,228

80% 998 959 985 1,109 1,538 1,789 1,938 2,034 1,805 1,443 1,255 1,097

90% 913 876 851 1,003 1,198 1,471 1,575 1,584 1,335 1,113 994 891

Full Simulation Period
b 1,584 1,580 1,736 1,972 2,253 2,470 2,732 2,792 2,561 2,152 1,891 1,721

Wet (32%) 1,940 1,983 2,353 2,633 2,869 2,942 3,300 3,478 3,392 2,969 2,730 2,571

Above Normal (16%) 1,465 1,521 1,697 2,166 2,644 2,939 3,274 3,359 3,079 2,491 2,085 1,823

Below Normal (13%) 1,831 1,796 1,839 2,046 2,376 2,642 2,892 2,844 2,460 1,933 1,635 1,413

Dry (24%) 1,354 1,306 1,327 1,456 1,745 2,101 2,345 2,339 2,012 1,668 1,409 1,248

Critical (15%) 1,101 1,028 1,032 1,119 1,227 1,398 1,415 1,398 1,210 1,018 904 840

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

20% 0% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% -1%

30% 0% -2% 0% 0% 0% 0% 0% 0% 0% -1% -1% -1%

40% -1% -1% 0% 0% 0% 0% 0% 0% -1% -1% -1% 0%

50% -2% -2% -1% 1% 0% 0% 1% 0% -1% -1% -1% -1%

60% 0% -2% -1% -2% 0% -1% 0% -1% -1% 0% -1% 1%

70% 0% 0% -3% 0% 0% -1% -1% 0% -1% -2% -2% -1%

80% 0% -2% -1% 0% 0% -1% -3% -1% 2% 0% 2% 4%

90% 0% 0% -4% 0% 0% 0% 1% 1% 1% -2% 0% -3%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 1% 0% 0% 1% 1% 1% 0% 0% 0% 0% -1%

Dry (24%) -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1%

Critical (15%) -1% -2% -1% -1% -1% -1% -1% -1% -1% -1% -1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.1.3 Lake Oroville, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 689 567 567 567 567 661 792 967 967 906 792 750

20% 582 561 567 567 567 657 792 967 967 817 684 625

30% 552 528 566 563 559 653 792 967 965 728 638 608

40% 469 499 525 556 555 646 792 967 908 641 569 522

50% 400 430 500 523 537 633 792 959 807 546 468 433

60% 351 391 456 470 498 621 790 858 745 504 442 408

70% 336 356 405 430 457 601 733 761 630 433 387 366

80% 291 333 352 388 437 563 634 654 544 371 325 318

90% 253 259 266 311 392 455 489 471 426 309 244 233

Full Simulation Period
b 431 424 457 475 494 592 715 823 757 579 503 471

Wet (32%) 483 470 522 524 515 632 785 951 937 793 688 646

Above Normal (16%) 390 412 467 537 538 640 787 946 857 591 522 485

Below Normal (13%) 506 489 502 514 541 626 761 847 739 475 408 387

Dry (24%) 405 399 423 437 486 585 698 769 664 486 432 408

Critical (15%) 339 317 323 325 369 436 469 482 430 352 288 258

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 692 567 567 567 567 661 792 967 967 903 792 750

20% 580 558 567 567 567 657 792 967 967 816 685 631

30% 548 520 566 563 559 653 792 967 965 725 634 608

40% 472 498 523 554 555 646 792 967 908 639 567 526

50% 396 429 493 523 541 633 792 955 797 546 461 424

60% 349 394 456 470 498 621 790 858 731 497 438 403

70% 329 353 405 428 457 600 733 760 631 432 386 360

80% 285 337 358 388 432 563 635 655 545 376 329 315

90% 253 260 267 304 392 453 484 471 428 311 244 233

Full Simulation Period
b 430 422 456 474 494 592 715 823 755 577 502 469

Wet (32%) 483 469 522 524 515 632 785 951 936 793 687 646

Above Normal (16%) 388 410 465 537 538 640 787 946 851 584 517 479

Below Normal (13%) 505 488 501 514 541 626 762 848 739 476 404 385

Dry (24%) 402 396 421 437 486 585 699 768 662 486 432 407

Critical (15%) 336 315 322 323 367 433 467 479 429 349 290 257

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

30% -1% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0%

40% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

50% -1% 0% -1% 0% 1% 0% 0% 0% -1% 0% -1% -2%

60% -1% 1% 0% 0% 0% 0% 0% 0% -2% -2% -1% -1%

70% -2% -1% 0% -1% 0% 0% 0% 0% 0% 0% 0% -2%

80% -2% 1% 2% 0% -1% 0% 0% 0% 0% 1% 1% -1%

90% 0% 0% 0% -2% 0% 0% -1% 0% 0% 1% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) -1% -1% 0% 0% 0% 0% 0% 0% -1% -1% -1% -1%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -1%

Dry (24%) -1% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) -1% -1% -1% -1% 0% -1% 0% -1% 0% -1% 1% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.1.4 Folsom Lake, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805

20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663

30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577

40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362

50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200

60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089

70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940

80% 711 712 730 753 825 932 914 945 903 837 758 712

90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731

Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274

Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912

Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,879 1,859 1,935 1,954 1,970 2,030 2,043 2,167 2,141 2,080 1,971 1,911

20% 1,775 1,776 1,788 1,823 1,966 1,979 1,955 1,999 2,045 1,947 1,838 1,781

30% 1,666 1,660 1,703 1,764 1,807 1,896 1,885 1,955 1,912 1,817 1,712 1,661

40% 1,508 1,514 1,596 1,693 1,771 1,801 1,788 1,756 1,711 1,634 1,541 1,496

50% 1,364 1,362 1,396 1,478 1,611 1,671 1,625 1,668 1,621 1,512 1,417 1,360

60% 1,257 1,260 1,320 1,353 1,393 1,474 1,492 1,532 1,474 1,381 1,300 1,249

70% 1,074 1,086 1,146 1,224 1,231 1,230 1,250 1,343 1,299 1,204 1,111 1,055

80% 843 824 852 894 999 1,049 1,078 1,094 1,039 975 902 861

90% 705 711 716 724 802 806 749 817 842 775 722 718

Full Simulation Period
b 1,316 1,321 1,355 1,411 1,470 1,522 1,522 1,564 1,559 1,470 1,373 1,319

Wet (32%) 1,534 1,539 1,596 1,700 1,784 1,864 1,901 2,027 2,087 2,001 1,880 1,802

Above Normal (16%) 1,225 1,252 1,315 1,405 1,501 1,594 1,613 1,686 1,664 1,566 1,468 1,420

Below Normal (13%) 1,479 1,484 1,500 1,522 1,576 1,605 1,579 1,581 1,555 1,457 1,359 1,313

Dry (24%) 1,285 1,280 1,287 1,303 1,335 1,369 1,351 1,338 1,291 1,197 1,112 1,067

Critical (15%) 845 843 858 869 887 885 837 789 751 682 617 587

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4% 4% 6% 4% 1% 0% 1% 2% 3% 5% 5% 6%

20% 7% 7% 7% 8% 6% 3% 4% 2% 9% 6% 7% 7%

30% 6% 5% 5% 8% 6% 9% 8% 6% 4% 4% 5% 5%

40% 10% 10% 8% 9% 9% 8% 8% 10% 6% 8% 9% 10%

50% 14% 12% 12% 10% 9% 8% 10% 10% 10% 11% 13% 13%

60% 16% 15% 17% 12% 11% 10% 9% 11% 12% 13% 15% 15%

70% 12% 10% 10% 13% 12% 12% 9% 14% 13% 13% 13% 12%

80% 18% 16% 17% 19% 21% 13% 18% 16% 15% 17% 19% 21%

90% 39% 37% 39% 31% 20% 22% 23% 32% 21% 25% 32% 42%

Full Simulation Period
b 10% 11% 11% 10% 9% 9% 9% 9% 10% 10% 10% 10%

Wet (32%) 6% 6% 6% 6% 4% 4% 4% 3% 5% 4% 4% 4%

Above Normal (16%) 12% 12% 12% 11% 10% 10% 9% 9% 10% 10% 11% 11%

Below Normal (13%) 8% 9% 9% 9% 8% 9% 8% 9% 10% 10% 11% 11%

Dry (24%) 12% 12% 12% 12% 12% 12% 12% 14% 14% 15% 16% 17%

Critical (15%) 27% 27% 27% 28% 27% 28% 29% 35% 35% 37% 37% 38%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.1.5 New Melones Reservoir, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,332 2,332 2,337 2,345 2,350 2,361 2,364 2,361 2,358 2,353 2,343

20% 2,328 2,331 2,332 2,337 2,345 2,350 2,359 2,360 2,355 2,348 2,338 2,330

30% 2,309 2,310 2,323 2,329 2,343 2,350 2,357 2,353 2,349 2,339 2,327 2,315

40% 2,293 2,298 2,308 2,320 2,333 2,346 2,352 2,347 2,338 2,325 2,309 2,296

50% 2,283 2,283 2,294 2,308 2,318 2,330 2,346 2,338 2,326 2,311 2,296 2,286

60% 2,273 2,276 2,279 2,289 2,306 2,320 2,326 2,324 2,318 2,302 2,288 2,278

70% 2,267 2,266 2,274 2,278 2,291 2,301 2,315 2,311 2,306 2,294 2,279 2,267

80% 2,249 2,250 2,253 2,261 2,269 2,283 2,299 2,297 2,289 2,273 2,261 2,252

90% 2,207 2,208 2,212 2,220 2,232 2,246 2,261 2,252 2,245 2,230 2,215 2,209

Full Simulation Period
b 2,275 2,277 2,283 2,291 2,303 2,314 2,325 2,322 2,317 2,305 2,291 2,280

Wet (32%) 2,301 2,305 2,314 2,325 2,339 2,347 2,357 2,358 2,355 2,347 2,338 2,328

Above Normal (16%) 2,270 2,273 2,286 2,303 2,320 2,335 2,347 2,346 2,339 2,329 2,315 2,304

Below Normal (13%) 2,295 2,296 2,298 2,305 2,313 2,320 2,331 2,326 2,318 2,303 2,287 2,274

Dry (24%) 2,266 2,269 2,272 2,274 2,284 2,296 2,309 2,304 2,298 2,284 2,269 2,259

Critical (15%) 2,218 2,216 2,217 2,222 2,229 2,243 2,250 2,246 2,243 2,227 2,204 2,191

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,332 2,332 2,332 2,337 2,345 2,350 2,361 2,364 2,361 2,358 2,353 2,343

20% 2,328 2,331 2,332 2,337 2,345 2,350 2,359 2,360 2,356 2,348 2,338 2,330

30% 2,309 2,310 2,322 2,329 2,343 2,350 2,357 2,353 2,349 2,339 2,327 2,315

40% 2,293 2,298 2,308 2,320 2,334 2,346 2,352 2,347 2,338 2,325 2,310 2,296

50% 2,282 2,284 2,294 2,308 2,319 2,330 2,346 2,338 2,326 2,311 2,296 2,286

60% 2,273 2,276 2,279 2,289 2,306 2,320 2,326 2,324 2,317 2,302 2,288 2,278

70% 2,266 2,265 2,274 2,277 2,290 2,301 2,315 2,310 2,305 2,294 2,278 2,267

80% 2,248 2,250 2,253 2,261 2,270 2,283 2,298 2,297 2,288 2,273 2,261 2,252

90% 2,207 2,206 2,208 2,219 2,231 2,246 2,262 2,254 2,248 2,233 2,215 2,208

Full Simulation Period
b 2,275 2,277 2,283 2,291 2,303 2,314 2,325 2,323 2,317 2,305 2,291 2,280

Wet (32%) 2,301 2,305 2,314 2,325 2,339 2,347 2,357 2,358 2,355 2,347 2,338 2,328

Above Normal (16%) 2,270 2,273 2,286 2,303 2,320 2,335 2,347 2,346 2,339 2,329 2,315 2,304

Below Normal (13%) 2,294 2,296 2,298 2,305 2,313 2,320 2,331 2,326 2,318 2,302 2,286 2,274

Dry (24%) 2,266 2,269 2,272 2,274 2,284 2,296 2,309 2,304 2,298 2,283 2,269 2,259

Critical (15%) 2,221 2,217 2,219 2,223 2,230 2,243 2,251 2,247 2,243 2,228 2,205 2,191

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Table 5C.3.1.6 Trinity Lake, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,017 1,017 1,022 1,033 1,044 1,055 1,065 1,067 1,063 1,044 1,030 1,023

20% 1,017 1,017 1,020 1,030 1,039 1,051 1,063 1,067 1,057 1,039 1,023 1,020

30% 1,012 1,015 1,019 1,028 1,035 1,048 1,061 1,066 1,053 1,030 1,014 1,010

40% 1,003 1,007 1,017 1,023 1,031 1,046 1,058 1,061 1,044 1,019 1,005 1,003

50% 993 995 1,012 1,020 1,027 1,044 1,054 1,056 1,037 1,012 997 995

60% 985 988 1,003 1,013 1,021 1,037 1,050 1,046 1,027 1,004 990 988

70% 975 982 991 1,001 1,017 1,028 1,043 1,039 1,020 997 986 982

80% 961 964 966 989 1,005 1,024 1,034 1,029 1,004 979 963 963

90% 918 913 926 959 978 996 994 1,004 989 955 931 926

Full Simulation Period
b 979 981 990 1,004 1,016 1,031 1,042 1,041 1,026 1,002 986 983

Wet (32%) 997 1,002 1,012 1,024 1,032 1,041 1,058 1,063 1,055 1,037 1,022 1,017

Above Normal (16%) 974 978 992 1,019 1,028 1,048 1,062 1,062 1,046 1,021 1,005 1,003

Below Normal (13%) 997 998 1,004 1,019 1,034 1,046 1,053 1,049 1,031 1,006 987 986

Dry (24%) 972 974 982 992 1,012 1,032 1,041 1,038 1,020 997 984 982

Critical (15%) 938 935 941 950 961 977 974 967 943 910 889 884

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,017 1,017 1,022 1,033 1,044 1,055 1,065 1,067 1,063 1,044 1,030 1,023

20% 1,017 1,017 1,020 1,030 1,039 1,051 1,063 1,067 1,057 1,039 1,022 1,021

30% 1,011 1,014 1,019 1,028 1,035 1,048 1,061 1,066 1,053 1,030 1,014 1,010

40% 1,003 1,007 1,017 1,023 1,031 1,047 1,058 1,060 1,044 1,019 1,005 1,004

50% 992 997 1,011 1,020 1,027 1,044 1,054 1,056 1,037 1,012 996 995

60% 984 988 1,003 1,013 1,021 1,037 1,050 1,046 1,027 1,004 991 989

70% 976 983 989 1,003 1,017 1,028 1,044 1,038 1,021 997 986 982

80% 961 964 966 989 1,005 1,023 1,034 1,029 1,005 981 964 962

90% 917 915 923 960 975 996 994 1,004 988 954 931 927

Full Simulation Period
b 979 981 990 1,004 1,016 1,031 1,042 1,041 1,026 1,002 986 983

Wet (32%) 997 1,002 1,012 1,024 1,032 1,041 1,058 1,063 1,055 1,037 1,022 1,017

Above Normal (16%) 975 979 993 1,020 1,028 1,048 1,062 1,062 1,046 1,021 1,005 1,003

Below Normal (13%) 997 998 1,004 1,019 1,033 1,046 1,053 1,049 1,031 1,006 987 986

Dry (24%) 972 974 982 992 1,012 1,032 1,042 1,038 1,020 997 985 983

Critical (15%) 939 936 942 951 962 978 975 968 943 911 890 885

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Table 5C.3.1.7 Shasta Lake, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 832 849 850 860 867 887 900 900 866 853 843

20% 811 814 827 849 852 863 884 900 900 861 835 827

30% 776 786 800 833 849 859 882 896 883 848 823 797

40% 752 761 785 820 849 852 877 882 862 820 783 762

50% 719 721 754 802 834 849 868 865 840 798 762 741

60% 685 679 716 754 797 839 856 849 825 774 740 712

70% 672 667 677 704 770 807 831 828 789 758 719 696

80% 666 662 666 680 733 763 782 788 759 720 695 673

90% 651 644 647 667 691 725 736 737 707 683 666 652

Full Simulation Period
b 730 729 746 771 799 818 838 842 823 788 762 744

Wet (32%) 768 773 810 837 854 859 884 896 891 861 844 831

Above Normal (16%) 717 723 745 796 838 859 882 888 869 826 790 763

Below Normal (13%) 757 752 757 779 812 834 854 852 823 775 743 719

Dry (24%) 706 701 705 721 755 791 814 813 784 748 718 698

Critical (15%) 677 668 668 680 694 715 716 714 691 664 647 636

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 832 849 850 860 867 887 900 900 866 854 845

20% 811 816 828 849 852 863 884 900 900 860 835 826

30% 776 782 800 834 849 859 882 896 882 847 821 794

40% 751 758 785 820 848 853 877 882 859 818 782 761

50% 717 718 753 804 834 849 869 865 838 795 761 740

60% 684 676 714 750 797 837 855 848 823 774 739 713

70% 671 667 673 704 769 804 829 827 788 754 715 695

80% 666 659 664 680 733 761 776 786 763 721 698 679

90% 651 644 640 667 691 725 737 738 708 681 666 647

Full Simulation Period
b 729 728 745 771 798 818 838 842 822 787 762 744

Wet (32%) 768 773 809 836 854 859 884 896 890 861 844 831

Above Normal (16%) 717 723 745 796 838 859 882 888 869 826 790 763

Below Normal (13%) 757 753 758 780 814 836 855 853 823 775 743 717

Dry (24%) 704 698 703 719 753 790 812 812 782 746 716 697

Critical (15%) 675 666 666 680 693 714 716 713 690 662 646 636

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% -1% 0%

80% 0% 0% 0% 0% 0% 0% -1% 0% 0% 0% 0% 1%

90% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0% 0% -1%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Table 5C.3.1.8 Lake Oroville, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 460 449 445

20% 426 424 424 424 424 436 449 467 467 451 439 432

30% 423 419 424 424 423 435 449 467 467 443 433 429

40% 412 416 419 423 423 434 449 467 460 434 425 419

50% 404 407 416 419 421 433 449 465 450 422 412 408

60% 396 402 410 412 416 431 449 455 444 417 409 405

70% 394 397 404 407 411 429 443 446 432 408 402 399

80% 386 393 396 402 408 424 433 435 422 400 392 391

90% 379 380 382 390 403 410 415 412 407 389 377 375

Full Simulation Period
b 404 404 410 412 415 427 440 451 444 423 413 409

Wet (32%) 412 412 419 419 418 432 448 465 464 449 438 433

Above Normal (16%) 397 400 410 421 421 433 448 465 456 427 419 414

Below Normal (13%) 415 414 416 417 421 432 446 455 443 410 401 398

Dry (24%) 401 401 405 407 414 427 439 446 435 413 406 403

Critical (15%) 389 386 390 391 397 406 410 411 404 391 378 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 439 424 424 424 424 436 449 467 467 460 449 445

20% 426 423 424 424 424 436 449 467 467 451 439 432

30% 422 418 424 424 423 435 449 467 467 443 433 429

40% 413 416 419 423 423 434 449 467 460 433 424 419

50% 403 407 415 419 421 433 449 465 449 422 411 407

60% 396 403 410 412 416 431 449 455 443 416 408 404

70% 393 397 404 407 411 428 443 446 432 408 402 398

80% 385 394 397 402 408 424 433 435 422 400 393 390

90% 379 381 382 389 403 410 414 412 407 390 377 375

Full Simulation Period
b 404 404 409 412 415 427 440 451 444 423 413 409

Wet (32%) 412 412 419 419 418 432 448 465 464 448 437 433

Above Normal (16%) 396 400 410 421 421 433 448 465 455 426 418 413

Below Normal (13%) 415 414 415 417 421 432 446 455 443 410 400 397

Dry (24%) 401 401 405 407 414 427 439 446 435 413 406 403

Critical (15%) 388 386 390 391 396 406 410 411 403 390 378 372

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Table 5C.3.1.9 Folsom Lake, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 987

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 966

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 932

80% 892 892 896 901 915 931 929 933 927 918 902 892

90% 851 852 852 860 883 883 871 873 889 873 859 850

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 972

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,040 1,038 1,046 1,048 1,050 1,055 1,056 1,066 1,064 1,059 1,050 1,044

20% 1,030 1,030 1,031 1,035 1,049 1,050 1,048 1,052 1,056 1,047 1,036 1,030

30% 1,019 1,018 1,023 1,029 1,033 1,042 1,041 1,048 1,044 1,034 1,024 1,018

40% 1,003 1,004 1,012 1,022 1,029 1,033 1,031 1,028 1,023 1,016 1,006 1,002

50% 987 987 992 1,000 1,013 1,019 1,015 1,019 1,014 1,003 994 987

60% 974 974 982 986 991 1,000 1,001 1,005 1,000 990 979 972

70% 950 951 959 969 970 970 973 985 979 967 954 947

80% 919 915 921 926 940 946 950 952 945 937 927 922

90% 891 892 893 895 911 912 900 914 919 905 894 894

Full Simulation Period
b 972 973 977 984 992 998 997 1,001 1,000 990 978 972

Wet (32%) 1,001 1,002 1,009 1,020 1,029 1,038 1,041 1,053 1,059 1,051 1,039 1,032

Above Normal (16%) 958 962 970 984 996 1,007 1,010 1,019 1,017 1,007 996 990

Below Normal (13%) 993 993 995 998 1,006 1,010 1,007 1,009 1,006 996 984 979

Dry (24%) 971 971 972 974 978 982 981 980 975 964 952 946

Critical (15%) 905 905 908 911 915 916 907 899 892 878 865 859

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1% 1% 1% 1% 0% 0% 0% 0% 1% 1% 1% 1%

20% 1% 1% 1% 1% 1% 0% 1% 0% 1% 1% 1% 1%

30% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

40% 2% 2% 1% 1% 1% 1% 1% 2% 1% 1% 1% 1%

50% 2% 2% 2% 1% 1% 1% 1% 2% 2% 2% 2% 2%

60% 2% 2% 3% 2% 2% 2% 1% 2% 2% 2% 2% 2%

70% 2% 1% 1% 2% 2% 2% 1% 2% 2% 2% 2% 2%

80% 3% 3% 3% 3% 3% 2% 2% 2% 2% 2% 3% 3%

90% 5% 5% 5% 4% 3% 3% 3% 5% 3% 4% 4% 5%

Full Simulation Period
b 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Wet (32%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Above Normal (16%) 2% 2% 2% 2% 2% 2% 1% 2% 2% 2% 2% 2%

Below Normal (13%) 2% 2% 2% 2% 2% 2% 1% 2% 2% 2% 2% 2%

Dry (24%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3%

Critical (15%) 4% 5% 4% 4% 4% 4% 4% 5% 5% 5% 5% 5%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Table 5C.3.1.10 New Melones Reservoir, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOT

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260 30,938

20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240 24,148

30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234 18,780

40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227 14,389

50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219 9,739

60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181 8,033

70% 246 268 314 673 908 901 597 563 433 307 246 179 6,520

80% 246 268 277 518 698 752 567 535 422 307 232 179 5,882

90% 211 208 277 405 562 601 528 437 377 246 215 179 4,991

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237 15,027

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319 28,046

Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224 16,467

Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206 8,251

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191 7,026

Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179 4,802

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOT

10% 373 895 4,048 6,551 8,106 5,795 3,956 2,541 1,141 670 271 259 30,929

20% 286 384 2,029 4,469 4,884 4,375 2,589 1,579 658 581 247 240 24,158

30% 269 329 947 2,826 3,377 2,686 1,466 952 591 508 246 234 18,772

40% 257 291 635 1,561 2,882 2,060 1,215 790 559 492 246 229 14,349

50% 246 269 464 1,078 1,898 1,614 859 715 512 461 246 221 9,721

60% 246 268 371 829 1,168 1,103 726 675 495 400 246 184 8,015

70% 246 268 312 665 918 899 599 560 439 307 246 179 6,505

80% 246 268 277 501 720 751 565 533 422 307 236 179 5,871

90% 232 208 277 405 596 601 528 437 369 246 215 179 5,025

Full Simulation Period
b 289 508 1,407 2,590 3,140 2,678 1,609 1,159 704 457 252 238 15,030

Wet (32%) 345 794 3,009 5,453 5,819 5,073 3,004 2,182 1,199 607 271 321 28,075

Above Normal (16%) 252 566 1,394 2,837 3,821 3,313 1,620 1,021 569 599 250 223 16,464

Below Normal (13%) 294 433 540 878 2,078 1,075 812 715 532 429 254 208 8,248

Dry (24%) 267 297 433 821 1,268 1,232 879 627 455 310 244 191 7,025

Critical (15%) 241 244 367 640 692 680 525 385 346 247 229 179 4,774

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOT

10% 5% 0% 0% 0% 1% 0% 0% 0% -2% 0% 1% -1% 0%

20% 1% 0% 1% 0% -1% 0% 0% 0% -3% -2% -2% 0% 0%

30% 2% 1% 0% 0% 0% 1% -2% 0% 0% -1% 0% 0% 0%

40% 2% 0% 0% 0% 0% 0% 0% -1% 1% 0% 0% 1% 0%

50% 0% 0% -3% 0% 0% 0% 0% -3% 1% -3% 0% 1% 0%

60% 0% 0% -3% 0% -1% 0% 0% 0% 2% 0% 0% 2% 0%

70% 0% 0% -1% -1% 1% 0% 0% 0% 1% 0% 0% 0% 0%

80% 0% 0% 0% -3% 3% 0% 0% 0% 0% 0% 2% 0% 0%

90% 10% 0% 0% 0% 6% 0% 0% 0% -2% 0% 0% 0% 1%

Full Simulation Period
b 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 1% 0% 0% 0% 1% 0% 0% 0% -1% 0% 0% 1% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% -1% 0%

Below Normal (13%) 1% 0% -1% 0% 1% 0% 0% -1% 0% -2% 0% 1% 0%

Dry (24%) 3% 0% -1% 1% 0% 0% 0% -1% 0% 0% 1% 0% 0%

Critical (15%) 1% 0% 1% -4% 0% 0% 0% 0% 0% 0% -1% 0% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second 

Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Statistic

Monthly Outflow Volume (Percent Change)

Probability of Exceedance
a

Long Term

Water Year Types
c

b Based on the 82-year simulation period

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Table 5C.3.1.11 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOT

10% 694 671 739 803 727 703 526 515 555 694 694 671 7,362

20% 680 671 724 769 686 608 503 420 455 694 694 671 6,940

30% 627 652 719 747 668 560 477 387 425 680 694 671 6,751

40% 553 623 718 741 614 542 427 351 412 624 634 669 6,572

50% 489 591 683 730 552 509 390 319 389 551 515 635 6,309

60% 433 513 601 635 519 486 321 281 361 474 446 545 5,942

70% 318 464 553 565 465 461 258 242 320 404 369 420 5,012

80% 273 352 500 499 416 374 188 181 176 300 281 340 4,594

90% 209 288 378 391 335 304 109 80 128 160 161 226 3,470

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528 5,793

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660 7,068

Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651 6,560

Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539 6,176

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438 4,971

Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249 3,222

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOT

10% 694 671 738 803 722 707 530 515 526 694 694 671 7,327

20% 681 671 723 769 684 619 508 417 450 694 694 671 6,944

30% 626 659 719 746 666 563 481 369 429 691 694 671 6,761

40% 551 622 717 738 602 542 433 351 408 609 621 668 6,571

50% 488 590 683 724 552 512 391 314 392 555 529 628 6,266

60% 426 502 609 645 512 489 336 277 353 474 468 549 5,943

70% 327 460 554 562 461 459 264 228 316 390 364 408 5,000

80% 249 349 492 499 393 373 189 169 176 306 281 338 4,572

90% 196 286 382 371 309 301 109 81 128 146 183 228 3,458

Full Simulation Period
b 467 524 613 638 528 491 355 302 349 494 487 526 5,775

Wet (32%) 544 620 717 724 587 554 485 428 451 632 653 660 7,055

Above Normal (16%) 419 520 641 719 590 568 455 359 411 574 647 648 6,553

Below Normal (13%) 544 595 629 670 471 498 342 296 413 631 525 543 6,156

Dry (24%) 434 472 550 567 516 491 262 221 273 401 323 431 4,941

Critical (15%) 336 340 444 451 405 264 135 110 132 138 195 249 3,199

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep TOT

10% 0% 0% 0% 0% -1% 1% 1% 0% -5% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 2% 1% -1% -1% 0% 0% 0% 0%

30% 0% 1% 0% 0% 0% 1% 1% -5% 1% 2% 0% 0% 0%

40% 0% 0% 0% 0% -2% 0% 1% 0% -1% -2% -2% 0% 0%

50% 0% 0% 0% -1% 0% 0% 0% -1% 1% 1% 3% -1% -1%

60% -2% -2% 1% 2% -1% 1% 5% -1% -2% 0% 5% 1% 0%

70% 3% -1% 0% -1% -1% 0% 2% -6% -1% -3% -1% -3% 0%

80% -9% -1% -2% 0% -6% -1% 1% -7% 0% 2% 0% -1% 0%

90% -6% -1% 1% -5% -8% -1% 0% 1% 0% -8% 14% 1% 0%

Full Simulation Period
b -1% 0% 0% 0% -2% 0% 1% -2% -1% 0% 0% 0% 0%

Wet (32%) -1% 0% 0% 0% -4% 2% 2% 0% -1% 0% 0% 0% 0%

Above Normal (16%) -2% 0% 0% 0% 1% 0% 1% -1% -1% 0% 0% 0% 0%

Below Normal (13%) -1% 0% 1% -1% -5% 0% 1% -2% 0% 0% 1% 1% 0%

Dry (24%) 0% -1% 1% -2% 0% 0% 1% -3% 0% -1% -1% -2% -1%

Critical (15%) -1% -1% -2% 4% 0% -1% 1% -8% 0% -1% -4% 0% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Statistic

Monthly Export Volume (Percent Change)

Probability of Exceedance
a

Long Term

Water Year Types
c

b Based on the 82-year simulation period

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second 

Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.12 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 1,448 2,106 527 600 4,709 4,626 1,102 450 450

20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450

30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450

40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450

50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450

60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450

70% 373 300 300 300 300 300 460 2,924 783 450 450 450

80% 373 300 300 300 300 300 460 2,924 783 450 450 450

90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 367 358 660 739 741 670 557 3,753 2,210 890 450 445

Wet (32%) 373 504 1,437 1,646 1,300 1,386 639 4,556 3,413 1,136 450 450

Above Normal (16%) 373 300 300 374 801 462 457 4,597 2,948 1,102 450 450

Below Normal (13%) 373 300 300 300 630 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450

Critical (15%) 364 257 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 300 300 1,448 2,151 387 600 4,709 4,626 1,102 450 450

20% 373 300 300 300 300 300 540 4,709 2,526 1,102 450 450

30% 373 300 300 300 300 300 540 4,570 2,526 1,102 450 450

40% 373 300 300 300 300 300 521 4,570 2,526 1,102 450 450

50% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450

60% 373 300 300 300 300 300 493 4,189 2,120 1,102 450 450

70% 373 300 300 300 300 300 460 2,924 783 450 450 450

80% 373 300 300 300 300 300 460 2,924 783 450 450 450

90% 373 300 300 300 300 300 427 1,498 783 450 450 450

Full Simulation Period
b 366 361 659 738 747 668 555 3,753 2,210 890 450 445

Wet (32%) 373 504 1,432 1,645 1,319 1,380 632 4,556 3,413 1,136 450 450

Above Normal (16%) 373 300 300 374 801 462 457 4,597 2,948 1,102 450 450

Below Normal (13%) 373 300 300 300 630 303 517 3,585 1,755 924 450 450

Dry (24%) 354 300 300 300 300 300 528 3,250 1,271 678 450 450

Critical (15%) 357 275 300 300 300 300 575 2,092 783 450 450 413

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 2% -26% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 1% 0% -1% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) -2% 7% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.13 Trinity River below Lewiston Reservoir, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 200 200 85 85 150

20% 200 200 200 200 200 200 200 200 200 85 85 150

30% 200 200 200 200 200 200 200 200 200 85 85 150

40% 200 200 200 200 200 200 200 200 200 85 85 150

50% 200 200 200 200 200 200 200 200 200 85 85 150

60% 200 200 200 200 200 200 200 200 200 85 85 150

70% 200 200 200 200 200 200 200 200 200 85 85 150

80% 200 200 200 200 200 200 200 200 150 85 85 150

90% 150 150 150 150 150 150 150 150 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 192 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 200 200 85 85 150

Above Normal (16%) 181 182 188 192 196 196 196 200 200 85 85 150

Below Normal (13%) 195 195 195 195 195 195 195 195 191 85 85 150

Dry (24%) 178 184 188 190 190 190 190 190 183 85 85 150

Critical (15%) 163 167 167 167 167 167 167 167 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 200 200 200 200 200 200 200 200 200 85 85 150

20% 200 200 200 200 200 200 200 200 200 85 85 150

30% 200 200 200 200 200 200 200 200 200 85 85 150

40% 200 200 200 200 200 200 200 200 200 85 85 150

50% 200 200 200 200 200 200 200 200 200 85 85 150

60% 200 200 200 200 200 200 200 200 200 85 85 150

70% 200 200 200 200 200 200 200 200 200 85 85 150

80% 200 200 200 200 200 200 200 200 150 85 85 150

90% 150 150 150 150 150 150 150 150 150 85 85 150

Full Simulation Period
b 185 188 190 225 241 214 191 192 181 85 85 148

Wet (32%) 200 200 200 309 356 272 200 200 200 85 85 150

Above Normal (16%) 181 182 188 192 196 196 196 200 200 85 85 150

Below Normal (13%) 195 195 195 195 195 195 195 195 191 85 85 150

Dry (24%) 178 184 188 190 190 190 190 190 183 85 85 150

Critical (15%) 163 167 167 167 167 167 167 167 111 85 85 133

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.14 Clear Creek below Whiskeytown, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,508 7,576 19,509 20,146 30,874 18,571 10,177 10,192 14,534 15,000 12,723 8,971

20% 7,890 6,794 11,462 15,160 21,412 12,718 8,220 9,232 13,041 15,000 11,885 6,409

30% 7,356 5,587 6,088 8,978 13,139 8,359 6,971 8,471 12,242 15,000 11,209 6,029

40% 6,136 5,210 4,329 4,737 5,375 4,500 6,320 7,928 11,433 14,639 10,726 5,666

50% 5,715 4,858 4,000 4,333 4,500 4,500 5,731 7,458 11,014 14,084 10,347 5,475

60% 5,257 4,364 3,949 3,798 3,735 3,668 5,202 7,098 10,374 13,509 9,891 5,246

70% 4,871 4,181 3,674 3,251 3,250 3,250 4,500 6,497 9,974 13,051 9,282 4,637

80% 4,389 4,000 3,275 3,250 3,250 3,250 4,500 6,095 9,209 11,861 8,985 4,312

90% 4,000 3,501 3,250 3,250 3,250 3,250 3,713 5,503 8,402 10,691 8,150 4,147

Full Simulation Period
b 6,028 5,615 7,660 9,366 11,718 8,569 6,754 7,708 11,203 13,462 10,417 5,836

Wet (32%) 6,391 6,705 14,039 18,191 20,773 16,037 8,687 8,398 10,243 13,254 11,143 7,306

Above Normal (16%) 5,940 5,801 7,417 9,024 17,709 8,800 6,317 7,789 12,028 14,804 11,351 6,065

Below Normal (13%) 6,491 5,680 4,134 4,805 7,156 5,076 6,127 8,129 12,334 14,533 11,988 5,429

Dry (24%) 6,092 4,768 3,855 4,123 3,591 3,716 5,107 7,240 11,737 13,465 8,939 4,794

Critical (15%) 4,806 4,404 3,675 3,533 3,335 3,431 6,355 6,519 10,465 11,474 8,854 4,513

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,508 7,567 19,509 20,470 31,560 18,571 10,172 10,229 14,458 15,000 12,700 8,243

20% 7,898 6,796 11,485 15,018 21,412 12,718 8,215 9,227 13,000 15,000 11,702 6,412

30% 7,349 5,700 6,189 8,978 12,892 8,359 6,962 8,481 12,266 15,000 11,187 5,953

40% 6,205 5,230 4,374 4,500 5,302 4,500 6,305 8,011 11,426 14,606 10,732 5,680

50% 5,651 4,873 4,016 4,184 4,500 4,500 5,732 7,437 11,089 14,001 10,234 5,500

60% 5,260 4,407 3,976 3,798 3,656 3,872 5,144 7,099 10,345 13,365 9,823 5,180

70% 4,873 4,180 3,680 3,251 3,250 3,250 4,500 6,543 9,975 12,759 9,256 4,650

80% 4,295 4,000 3,274 3,250 3,250 3,250 4,500 6,091 9,205 11,861 9,034 4,318

90% 4,000 3,502 3,250 3,250 3,250 3,250 3,713 5,573 8,400 10,741 8,139 4,013

Full Simulation Period
b 6,057 5,625 7,681 9,345 11,729 8,578 6,745 7,749 11,210 13,425 10,387 5,801

Wet (32%) 6,381 6,742 14,046 18,182 20,764 16,037 8,702 8,399 10,291 13,215 11,128 7,264

Above Normal (16%) 5,874 5,793 7,473 8,992 17,811 8,881 6,317 7,819 11,981 14,792 11,359 5,970

Below Normal (13%) 6,540 5,702 4,124 4,784 7,119 5,064 6,094 8,130 12,326 14,507 11,942 5,416

Dry (24%) 6,237 4,756 3,898 4,123 3,573 3,701 5,074 7,334 11,725 13,439 8,903 4,782

Critical (15%) 4,808 4,399 3,682 3,463 3,382 3,440 6,347 6,608 10,486 11,383 8,776 4,501

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 2% 2% 0% 0% 0% -1% 0% 0% -8%

20% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% -2% 0%

30% 0% 2% 2% 0% -2% 0% 0% 0% 0% 0% 0% -1%

40% 1% 0% 1% -5% -1% 0% 0% 1% 0% 0% 0% 0%

50% -1% 0% 0% -3% 0% 0% 0% 0% 1% -1% -1% 0%

60% 0% 1% 1% 0% -2% 6% -1% 0% 0% -1% -1% -1%

70% 0% 0% 0% 0% 0% 0% 0% 1% 0% -2% 0% 0%

80% -2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

90% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% -3%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% -1%

Wet (32%) 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1%

Above Normal (16%) -1% 0% 1% 0% 1% 1% 0% 0% 0% 0% 0% -2%

Below Normal (13%) 1% 0% 0% 0% -1% 0% -1% 0% 0% 0% 0% 0%

Dry (24%) 2% 0% 1% 0% -1% 0% -1% 1% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% -2% 1% 0% 0% 1% 0% -1% -1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.15 Sacramento River d/s of Keswick Reservoir, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 5,073 13,890 19,393 14,789 8,389 8,275 7,910 9,420 7,729 5,580

20% 4,000 2,500 3,420 2,988 11,501 11,022 3,686 6,352 6,635 9,054 6,656 5,247

30% 4,000 2,054 2,218 1,700 6,252 7,843 2,757 5,334 6,248 8,621 5,681 4,554

40% 3,974 1,700 1,700 1,700 2,379 5,528 1,853 3,369 5,222 8,022 4,745 3,796

50% 3,439 1,700 1,700 1,700 1,700 2,535 1,254 2,495 4,272 6,164 3,646 2,481

60% 2,492 1,700 1,700 1,700 1,700 1,700 1,000 1,956 3,834 4,837 2,691 1,904

70% 1,846 1,700 1,700 1,200 1,700 1,700 1,000 1,334 3,356 3,641 2,363 1,244

80% 1,700 1,200 1,374 1,200 1,200 1,000 1,000 1,000 2,525 3,030 1,955 1,051

90% 1,200 900 948 900 900 800 968 1,000 1,714 2,044 1,223 1,000

Full Simulation Period
b 2,883 1,956 3,113 4,812 5,841 6,488 3,136 4,013 4,637 6,050 4,145 3,045

Wet (32%) 3,068 2,585 5,476 11,696 12,740 13,784 6,587 7,101 4,333 6,920 4,346 3,254

Above Normal (16%) 2,660 1,600 2,519 2,477 5,166 8,173 2,259 3,058 4,823 8,866 6,433 4,449

Below Normal (13%) 3,311 1,913 1,687 1,582 3,161 2,066 1,405 3,388 6,145 7,681 4,260 3,333

Dry (24%) 2,736 1,615 1,966 1,360 1,497 1,321 1,203 2,431 4,961 4,326 3,639 2,574

Critical (15%) 2,577 1,582 1,853 1,139 1,317 1,520 1,414 1,569 3,170 2,495 1,969 1,595

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,000 2,500 4,835 14,314 19,368 14,789 8,396 8,275 7,856 9,422 7,708 5,582

20% 4,000 2,500 3,418 3,405 11,381 11,022 3,686 6,274 6,941 9,008 6,567 5,294

30% 4,000 2,154 2,155 1,700 6,094 7,843 2,757 5,155 6,254 8,564 5,571 4,549

40% 3,846 1,700 1,700 1,700 2,096 5,528 1,853 3,512 5,303 7,944 4,680 3,736

50% 3,257 1,700 1,700 1,700 1,700 2,556 1,251 2,546 4,170 6,005 3,576 2,541

60% 2,524 1,700 1,700 1,700 1,700 1,700 1,000 2,029 3,830 4,794 2,735 1,630

70% 1,907 1,700 1,700 1,200 1,700 1,700 1,000 1,368 3,414 3,703 2,365 1,194

80% 1,700 1,200 1,233 960 1,200 1,000 1,000 1,000 2,670 3,289 1,809 1,044

90% 1,200 900 947 900 900 800 853 1,000 1,896 2,030 1,206 1,000

Full Simulation Period
b 2,883 1,975 3,118 4,822 5,809 6,464 3,131 4,034 4,728 6,028 4,104 3,030

Wet (32%) 3,088 2,647 5,483 11,721 12,717 13,752 6,587 7,095 4,508 6,870 4,216 3,247

Above Normal (16%) 2,619 1,600 2,558 2,517 5,107 8,076 2,259 3,064 4,892 8,869 6,442 4,473

Below Normal (13%) 3,268 1,918 1,782 1,582 3,049 2,066 1,394 3,522 6,283 7,619 4,328 3,469

Dry (24%) 2,761 1,611 1,960 1,360 1,497 1,323 1,191 2,421 4,994 4,330 3,640 2,475

Critical (15%) 2,572 1,582 1,754 1,108 1,317 1,523 1,410 1,609 3,159 2,495 1,898 1,521

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% -5% 3% 0% 0% 0% 0% -1% 0% 0% 0%

20% 0% 0% 0% 14% -1% 0% 0% -1% 5% -1% -1% 1%

30% 0% 5% -3% 0% -3% 0% 0% -3% 0% -1% -2% 0%

40% -3% 0% 0% 0% -12% 0% 0% 4% 2% -1% -1% -2%

50% -5% 0% 0% 0% 0% 1% 0% 2% -2% -3% -2% 2%

60% 1% 0% 0% 0% 0% 0% 0% 4% 0% -1% 2% -14%

70% 3% 0% 0% 0% 0% 0% 0% 3% 2% 2% 0% -4%

80% 0% 0% -10% -20% 0% 0% 0% 0% 6% 9% -7% -1%

90% 0% 0% 0% 0% 0% 0% -12% 0% 11% -1% -1% 0%

Full Simulation Period
b 0% 1% 0% 0% -1% 0% 0% 1% 2% 0% -1% 0%

Wet (32%) 1% 2% 0% 0% 0% 0% 0% 0% 4% -1% -3% 0%

Above Normal (16%) -2% 0% 2% 2% -1% -1% 0% 0% 1% 0% 0% 1%

Below Normal (13%) -1% 0% 6% 0% -4% 0% -1% 4% 2% -1% 2% 4%

Dry (24%) 1% 0% 0% 0% 0% 0% -1% 0% 1% 0% 0% -4%

Critical (15%) 0% 0% -5% -3% 0% 0% 0% 3% 0% 0% -4% -5%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.16 Feather River d/s of Thermalito, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 10,543 30,193 44,709 18,331 5,859 100 100 0 0 100

20% 100 100 3,673 10,516 13,894 7,379 4,169 100 100 0 0 100

30% 100 100 1,561 5,231 8,342 5,266 966 100 100 0 0 100

40% 100 100 533 2,826 5,470 3,433 341 100 100 0 0 100

50% 100 100 186 1,630 3,269 2,065 119 100 100 0 0 100

60% 100 100 100 851 2,291 1,101 100 100 100 0 0 100

70% 100 100 100 153 1,008 481 100 100 100 0 0 100

80% 100 100 100 100 184 201 100 100 100 0 0 100

90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 115 384 3,697 9,549 13,200 7,942 2,211 160 104 0 0 100

Wet (32%) 147 996 9,888 25,442 30,547 18,997 5,602 289 113 0 0 100

Above Normal (16%) 100 100 2,659 6,349 15,114 8,566 1,765 100 100 0 0 100

Below Normal (13%) 100 100 262 1,256 4,057 1,166 292 100 100 0 0 100

Dry (24%) 100 100 342 932 2,032 1,411 411 100 100 0 0 100

Critical (15%) 100 100 149 542 533 408 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 10,536 30,202 45,235 18,332 5,859 100 100 0 0 100

20% 100 100 3,758 10,563 13,794 7,393 4,170 100 100 0 0 100

30% 100 100 1,561 5,232 8,155 5,246 957 100 100 0 0 100

40% 100 100 532 2,826 5,590 3,433 341 100 100 0 0 100

50% 100 100 188 1,638 3,268 2,065 119 100 100 0 0 100

60% 100 100 100 851 2,291 1,093 100 100 100 0 0 100

70% 100 100 100 153 1,142 482 100 100 100 0 0 100

80% 100 100 100 100 184 201 100 100 100 0 0 100

90% 100 100 100 100 100 100 100 100 100 0 0 100

Full Simulation Period
b 113 386 3,702 9,547 13,182 7,929 2,213 160 104 0 0 100

Wet (32%) 142 1,002 9,898 25,426 30,534 18,973 5,611 289 113 0 0 100

Above Normal (16%) 100 100 2,664 6,376 15,112 8,541 1,765 100 100 0 0 100

Below Normal (13%) 100 100 262 1,251 3,971 1,167 292 100 100 0 0 100

Dry (24%) 100 100 346 931 2,024 1,405 410 100 100 0 0 100

Critical (15%) 100 100 149 542 536 407 106 100 100 0 0 100

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

20% 0% 0% 2% 0% -1% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% -2% 0% -1% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 2% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 13% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b -1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) -3% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% -2% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Spills (cfs)

Statistic

Monthly Spills (cfs)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Spills (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.17 Fremont Weir, Monthly Spills 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 3,834 9,336 12,160 14,655 9,754 6,737 7,450 4,650 5,000 3,236 1,837

20% 1,500 3,218 4,325 7,873 10,806 6,805 5,083 4,486 3,799 5,000 2,678 1,604

30% 1,500 2,070 2,528 5,813 7,391 5,044 4,483 3,543 3,623 4,957 2,299 1,533

40% 1,500 1,925 2,000 3,587 5,755 4,172 3,491 2,836 3,223 4,250 1,912 1,533

50% 1,500 1,818 2,000 1,776 3,753 3,039 2,499 2,021 2,835 3,591 1,750 1,533

60% 1,500 1,683 1,936 1,700 2,602 2,015 2,089 1,750 2,245 2,935 1,750 1,533

70% 1,449 1,500 1,701 1,700 1,445 1,747 1,750 1,625 1,832 2,589 1,681 1,493

80% 991 1,136 1,146 1,440 1,264 921 1,162 1,074 1,727 2,373 957 800

90% 800 800 800 819 1,032 800 800 800 1,061 1,327 800 780

Full Simulation Period
b 1,461 2,386 3,826 5,109 6,030 4,279 3,395 3,077 2,987 3,454 1,899 1,404

Wet (32%) 1,664 3,300 7,242 10,514 10,615 7,209 5,521 5,541 4,226 3,591 2,597 1,756

Above Normal (16%) 1,274 2,549 3,614 5,670 7,969 6,116 3,572 2,527 2,860 4,782 1,913 1,553

Below Normal (13%) 1,661 2,262 2,660 2,370 5,181 2,187 2,477 1,907 2,881 4,610 1,666 1,236

Dry (24%) 1,329 1,698 1,619 1,587 2,322 2,377 2,222 1,925 2,413 3,028 1,446 1,222

Critical (15%) 1,263 1,492 1,400 1,171 951 1,027 1,391 1,327 1,496 1,368 1,336 935

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 3,951 9,359 12,160 14,655 9,754 6,737 7,450 4,652 5,000 3,200 1,766

20% 1,500 3,208 4,325 7,873 10,804 6,804 5,084 4,486 3,799 5,000 2,779 1,546

30% 1,500 2,078 2,528 5,706 7,391 5,044 4,483 3,543 3,623 4,965 2,299 1,533

40% 1,500 1,925 2,000 3,592 5,756 4,172 3,491 2,851 3,235 4,227 1,968 1,533

50% 1,500 1,827 2,000 1,750 3,739 3,042 2,499 2,060 2,954 3,616 1,750 1,533

60% 1,500 1,683 1,921 1,700 2,602 2,015 2,084 1,750 2,267 2,923 1,750 1,533

70% 1,389 1,438 1,676 1,700 1,445 1,747 1,750 1,614 1,916 2,515 1,659 1,493

80% 994 1,116 1,172 1,359 1,264 1,012 1,146 1,079 1,715 2,373 1,003 800

90% 800 800 800 819 978 800 800 800 1,070 1,377 800 800

Full Simulation Period
b 1,461 2,384 3,819 5,098 6,026 4,282 3,390 3,085 3,012 3,445 1,905 1,407

Wet (32%) 1,666 3,308 7,234 10,515 10,615 7,209 5,522 5,541 4,239 3,582 2,611 1,749

Above Normal (16%) 1,269 2,552 3,616 5,637 7,965 6,117 3,572 2,527 2,973 4,780 1,902 1,553

Below Normal (13%) 1,656 2,274 2,654 2,356 5,177 2,187 2,471 1,914 2,895 4,586 1,752 1,205

Dry (24%) 1,321 1,682 1,603 1,572 2,313 2,377 2,209 1,947 2,426 3,001 1,466 1,223

Critical (15%) 1,279 1,469 1,400 1,171 950 1,047 1,383 1,340 1,479 1,395 1,249 1,002

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 3% 0% 0% 0% 0% 0% 0% 0% 0% -1% -4%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% -4%

30% 0% 0% 0% -2% 0% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 1% 0% -1% 3% 0%

50% 0% 1% 0% -1% 0% 0% 0% 2% 4% 1% 0% 0%

60% 0% 0% -1% 0% 0% 0% 0% 0% 1% 0% 0% 0%

70% -4% -4% -1% 0% 0% 0% 0% -1% 5% -3% -1% 0%

80% 0% -2% 2% -6% 0% 10% -1% 0% -1% 0% 5% 0%

90% 0% 0% 0% 0% -5% 0% 0% 0% 1% 4% 0% 3%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0%

Wet (32%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

Above Normal (16%) 0% 0% 0% -1% 0% 0% 0% 0% 4% 0% -1% 0%

Below Normal (13%) 0% 1% 0% -1% 0% 0% 0% 0% 0% -1% 5% -3%

Dry (24%) -1% -1% -1% -1% 0% 0% -1% 1% 1% -1% 1% 0%

Critical (15%) 1% -1% 0% 0% 0% 2% -1% 1% -1% 2% -7% 7%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.18 American River d/s of Nimbus Dam, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,535 22,483 54,532 64,835 70,451 63,654 46,241 38,579 21,089 23,075 16,647 15,053

20% 14,097 14,990 34,381 56,263 62,040 51,425 32,543 27,633 18,924 21,676 15,939 14,645

30% 13,025 13,727 22,366 41,579 51,549 41,505 22,929 17,142 17,961 20,420 15,394 14,129

40% 11,580 13,241 18,580 26,629 45,721 29,974 20,054 15,174 16,521 19,429 14,779 13,931

50% 10,818 12,087 15,606 23,009 33,290 24,771 16,394 13,624 15,588 18,340 13,795 13,397

60% 10,029 11,225 14,369 18,466 24,734 20,966 12,916 12,737 14,567 16,653 12,006 11,957

70% 9,019 10,194 12,581 15,005 19,838 18,448 11,708 11,915 13,085 14,599 10,893 9,897

80% 8,009 8,857 10,799 13,486 16,580 15,217 11,229 10,874 12,353 12,878 9,767 8,646

90% 6,709 7,537 9,360 11,871 14,217 11,487 10,200 8,922 11,289 10,339 8,546 7,115

Full Simulation Period
b 11,135 14,147 23,180 31,236 37,980 31,862 22,179 18,663 16,752 17,326 13,094 12,141

Wet (32%) 12,828 18,463 38,689 50,375 56,977 48,450 35,060 30,181 20,772 19,106 15,038 14,726

Above Normal (16%) 10,150 15,450 24,122 39,692 47,763 42,758 24,410 18,064 16,533 21,746 15,907 14,192

Below Normal (13%) 12,254 14,318 15,586 19,280 31,808 19,442 14,599 14,690 17,758 20,643 13,951 12,000

Dry (24%) 10,354 10,984 13,633 17,418 23,789 21,475 15,084 12,519 14,646 14,838 10,740 10,387

Critical (15%) 8,809 8,499 11,430 14,601 15,535 12,818 10,626 8,240 10,863 9,787 8,969 7,370

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,551 22,359 54,045 64,879 70,451 63,654 46,240 38,579 20,776 23,195 16,663 15,098

20% 14,090 15,039 34,473 56,266 61,709 51,427 32,544 27,639 18,975 21,635 15,939 14,531

30% 13,193 13,786 22,326 41,578 51,524 41,506 22,932 17,452 18,150 20,277 15,193 14,129

40% 11,535 13,341 18,577 26,629 45,616 29,974 19,982 15,203 16,964 19,565 14,570 13,918

50% 10,865 12,102 15,606 23,009 33,290 24,772 16,394 13,797 15,808 18,216 13,980 13,211

60% 10,117 11,213 14,404 18,460 24,623 20,971 12,918 12,876 14,539 16,370 12,432 12,035

70% 9,064 10,188 12,929 15,002 19,808 18,571 11,683 12,087 13,047 14,608 10,714 9,785

80% 8,007 8,873 10,823 13,487 16,579 15,219 11,109 11,037 12,359 13,049 9,752 8,533

90% 7,029 7,552 9,350 11,866 14,216 11,491 10,200 9,036 11,481 9,999 8,703 7,301

Full Simulation Period
b 11,166 14,169 23,197 31,223 37,970 31,864 22,160 18,740 16,877 17,261 13,039 12,099

Wet (32%) 12,847 18,563 38,684 50,414 56,964 48,443 35,068 30,178 21,009 19,004 14,907 14,667

Above Normal (16%) 10,044 15,450 24,213 39,681 47,790 42,769 24,411 18,103 16,671 21,742 15,918 14,124

Below Normal (13%) 12,260 14,350 15,660 19,252 31,672 19,432 14,555 14,839 17,909 20,529 14,052 12,119

Dry (24%) 10,515 10,941 13,654 17,397 23,786 21,469 15,030 12,638 14,681 14,800 10,736 10,279

Critical (15%) 8,820 8,470 11,351 14,500 15,588 12,846 10,613 8,393 10,858 9,733 8,780 7,353

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% -1% -1% 0% 0% 0% 0% 0% -1% 1% 0% 0%

20% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% -1%

30% 1% 0% 0% 0% 0% 0% 0% 2% 1% -1% -1% 0%

40% 0% 1% 0% 0% 0% 0% 0% 0% 3% 1% -1% 0%

50% 0% 0% 0% 0% 0% 0% 0% 1% 1% -1% 1% -1%

60% 1% 0% 0% 0% 0% 0% 0% 1% 0% -2% 4% 1%

70% 1% 0% 3% 0% 0% 1% 0% 1% 0% 0% -2% -1%

80% 0% 0% 0% 0% 0% 0% -1% 1% 0% 1% 0% -1%

90% 5% 0% 0% 0% 0% 0% 0% 1% 2% -3% 2% 3%

Full Simulation Period
b 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0%

Wet (32%) 0% 1% 0% 0% 0% 0% 0% 0% 1% -1% -1% 0%

Above Normal (16%) -1% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% 0% 0% 0% 1% 1% -1% 1% 1%

Dry (24%) 2% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% -1%

Critical (15%) 0% 0% -1% -1% 0% 0% 0% 2% 0% -1% -2% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.19 Sacramento River at Freeport, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 164 575 15,113 37,297 53,013 25,747 10,346 335 168 48 183 240

20% 162 245 6,239 16,046 22,314 11,069 7,372 178 168 48 55 159

30% 160 146 2,510 8,216 12,519 8,557 2,043 173 168 48 55 159

40% 154 110 802 5,019 10,224 5,190 498 170 168 48 55 159

50% 147 108 495 2,405 5,513 2,987 272 168 167 48 55 159

60% 142 105 259 970 3,258 1,402 229 165 167 48 55 159

70% 132 100 146 470 1,068 754 211 163 166 48 55 157

80% 116 100 109 167 332 225 186 159 164 48 55 155

90% 106 100 100 122 152 149 173 153 162 48 54 152

Full Simulation Period
b 187 572 5,169 12,745 17,130 10,720 3,653 311 185 48 101 175

Wet (32%) 231 1,348 13,405 32,933 38,563 25,293 8,874 560 227 48 147 173

Above Normal (16%) 137 344 4,156 9,639 19,777 11,623 3,242 273 166 48 92 165

Below Normal (13%) 246 299 470 1,973 5,998 1,664 546 169 166 48 130 192

Dry (24%) 156 131 583 1,579 3,404 2,190 910 175 167 48 61 170

Critical (15%) 145 124 376 856 905 687 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 164 575 15,106 37,291 53,011 25,260 10,346 335 168 48 183 240

20% 162 245 6,371 16,098 21,931 11,070 7,372 178 168 48 55 159

30% 160 146 2,509 8,217 12,355 8,556 2,043 173 168 48 55 159

40% 154 110 803 5,020 10,223 5,190 499 170 168 48 55 159

50% 147 108 496 2,405 5,513 2,988 272 168 167 48 55 159

60% 142 105 259 970 3,254 1,402 229 165 167 48 55 159

70% 132 100 146 470 1,202 754 211 163 166 48 55 157

80% 116 100 107 167 345 225 186 159 164 48 55 155

90% 106 100 100 123 129 149 173 153 162 48 54 152

Full Simulation Period
b 186 574 5,171 12,736 17,111 10,707 3,656 311 185 48 101 175

Wet (32%) 227 1,354 13,411 32,911 38,549 25,268 8,882 560 227 48 147 173

Above Normal (16%) 137 345 4,161 9,622 19,789 11,595 3,242 273 166 48 92 165

Below Normal (13%) 246 299 470 1,969 5,903 1,665 546 169 166 48 130 192

Dry (24%) 156 131 585 1,582 3,393 2,185 908 175 167 48 61 170

Critical (15%) 145 124 365 857 900 687 210 167 165 48 55 188

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% -2% 0% 0% 0% 0% 0% 0%

20% 0% 0% 2% 0% -2% 0% 0% 0% 0% 0% 0% 0%

30% 0% 0% 0% 0% -1% 0% 0% 0% 0% 0% 0% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

70% 0% 0% 0% 0% 12% 0% 0% 0% 0% 0% 0% 0%

80% 0% 0% -3% 0% 4% 0% 0% 0% 0% 0% 0% 0%

90% 0% 0% 0% 1% -16% 0% 0% 0% 0% 0% 0% 0%

Full Simulation Period
b -1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Wet (32%) -2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (16%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Below Normal (13%) 0% 0% 0% 0% -2% 0% 0% 0% 0% 0% 0% 0%

Dry (24%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Critical (15%) 0% 0% -3% 0% 0% 0% 0% 0% 0% 0% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.1.20 Yolo Bypass, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146

20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658

30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503

40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142

50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944

60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842

70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743

80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611

90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456

Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352

Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789

Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,058 3,088 4,931 11,054 17,256 15,467 14,774 14,101 9,720 6,052 2,996 3,315

20% 2,699 2,813 2,924 4,859 10,259 9,401 10,359 8,202 4,768 2,636 2,599 2,659

30% 2,470 2,631 2,462 3,635 6,228 7,841 8,536 5,452 3,364 1,988 1,896 2,484

40% 2,326 2,448 2,299 2,606 4,252 5,343 7,507 4,488 2,947 1,742 1,675 2,152

50% 2,089 2,342 2,226 2,481 3,420 3,825 6,018 3,916 2,205 1,503 1,499 1,934

60% 1,895 2,218 2,100 2,247 2,681 3,460 4,432 2,913 1,824 1,384 1,415 1,837

70% 1,697 2,100 1,988 2,070 2,379 2,870 3,224 2,493 1,420 1,170 1,322 1,743

80% 1,511 1,954 1,866 1,827 2,153 2,327 2,452 1,994 1,271 1,087 1,211 1,611

90% 1,338 1,753 1,671 1,638 1,931 2,115 1,813 1,564 1,085 941 1,099 1,503

Full Simulation Period
b 2,200 2,673 3,455 5,082 6,806 7,116 7,330 5,903 4,350 2,668 1,876 2,266

Wet (23%) 2,472 3,596 6,642 11,484 16,260 16,444 15,398 14,493 12,009 6,823 3,227 3,582

Above Normal (24%) 2,234 2,469 2,712 4,887 6,916 7,376 8,371 5,184 3,310 1,997 1,976 2,348

Below Normal (10%) 2,052 2,330 3,742 3,561 3,837 4,077 5,974 3,968 2,025 1,478 1,455 1,847

Dry (16%) 2,305 2,644 2,306 2,421 2,623 3,227 3,656 2,625 1,661 1,266 1,362 1,783

Critical (27%) 1,926 2,205 1,952 1,854 2,092 2,228 2,079 1,780 1,114 951 1,077 1,490

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1% -2% 0% -1% 18% 0% 1% -2% -4% 8% 9% 5%

20% 0% -1% -1% 1% 1% -1% 2% -1% -16% 0% 0% 0%

30% -2% -1% -3% -1% -1% -1% 1% -4% -4% 0% 0% -1%

40% 0% -2% -2% -3% 0% -1% 1% -3% -8% 0% 0% 0%

50% -3% -2% -1% -2% 0% -1% 0% -3% -6% 0% 0% 0%

60% -3% -1% -3% -4% -3% -1% 2% -11% -4% 0% 0% 0%

70% -3% -2% -2% -4% -3% -3% 3% -14% -4% 0% 0% 0%

80% -5% -1% -2% -5% -1% -4% 0% -16% 0% 0% 0% 0%

90% -5% -2% -2% -5% -1% -5% 2% -17% 0% 0% 3% 2%

Full Simulation Period
b -2% -2% -1% -1% 2% 0% 1% -3% -4% 2% 2% 1%

Wet (23%) -1% -1% 0% 0% 3% 1% 0% 0% -4% 3% 5% 4%

Above Normal (24%) -2% -2% -2% -1% 0% -1% 1% -3% -6% 0% 0% 0%

Below Normal (10%) -2% -3% -2% -1% 3% -1% 2% -6% -9% 0% 0% 0%

Dry (16%) -1% -2% -2% -3% 0% -2% 3% -12% -3% 0% 0% 0%

Critical (27%) -2% -2% -2% -4% -2% -4% 2% -16% 0% 1% 2% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.1.21 San Joaquin River at Vernalis, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 715 631 791 775 938 836 584 539 649 649 635 603

20% 685 599 772 749 882 796 528 527 644 648 603 586

30% 657 576 756 725 831 722 455 486 619 648 580 568

40% 626 563 740 713 789 679 387 431 568 640 571 550

50% 592 546 729 688 693 606 331 374 540 629 556 537

60% 571 527 716 676 624 493 308 358 490 617 542 519

70% 542 512 704 642 468 350 282 346 437 607 526 489

80% 522 487 676 569 321 307 261 294 384 587 451 478

90% 477 456 613 380 281 258 202 192 334 503 433 435

Full Simulation Period
b 598 537 700 644 636 561 377 392 509 600 540 525

Wet (23%) 576 511 616 516 362 307 220 229 343 496 419 416

Above Normal (24%) 588 534 713 614 481 417 304 357 474 616 515 506

Below Normal (10%) 605 553 670 654 684 599 319 359 524 610 562 549

Dry (16%) 585 519 731 705 812 682 424 456 577 634 579 557

Critical (27%) 630 566 755 743 892 827 573 537 640 652 635 607

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 752 643 807 807 948 865 577 597 649 649 622 603

20% 714 611 784 781 911 824 524 572 645 648 603 584

30% 677 584 770 754 840 744 436 528 631 647 580 568

40% 642 572 758 723 790 686 383 493 606 638 571 552

50% 609 555 740 704 693 612 324 395 572 628 557 539

60% 570 538 730 691 631 499 303 363 500 617 543 520

70% 551 522 716 643 469 352 282 346 464 607 526 489

80% 522 495 691 572 316 306 261 294 420 587 451 478

90% 477 467 611 380 261 255 201 192 366 487 410 418

Full Simulation Period
b 613 547 714 661 642 573 372 419 526 597 533 522

Wet (23%) 585 518 623 520 357 306 220 229 365 489 405 405

Above Normal (24%) 608 548 728 628 485 421 301 365 494 617 515 506

Below Normal (10%) 618 566 688 673 692 606 313 388 555 611 563 551

Dry (16%) 597 526 742 725 818 698 413 502 593 635 579 559

Critical (27%) 648 577 772 772 909 854 563 594 643 645 623 607

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5% 2% 2% 4% 1% 3% -1% 11% 0% 0% -2% 0%

20% 4% 2% 2% 4% 3% 4% -1% 8% 0% 0% 0% 0%

30% 3% 1% 2% 4% 1% 3% -4% 9% 2% 0% 0% 0%

40% 3% 2% 3% 1% 0% 1% -1% 14% 7% 0% 0% 0%

50% 3% 2% 1% 2% 0% 1% -2% 5% 6% 0% 0% 0%

60% 0% 2% 2% 2% 1% 1% -2% 1% 2% 0% 0% 0%

70% 2% 2% 2% 0% 0% 0% 0% 0% 6% 0% 0% 0%

80% 0% 2% 2% 1% -2% 0% 0% 0% 9% 0% 0% 0%

90% 0% 2% 0% 0% -7% -1% 0% 0% 10% -3% -5% -4%

Full Simulation Period
b 2% 2% 2% 3% 1% 2% -1% 7% 3% -1% -1% 0%

Wet (23%) 2% 1% 1% 1% -1% 0% 0% 0% 6% -1% -3% -3%

Above Normal (24%) 3% 3% 2% 2% 1% 1% -1% 2% 4% 0% 0% 0%

Below Normal (10%) 2% 2% 3% 3% 1% 1% -2% 8% 6% 0% 0% 0%

Dry (16%) 2% 1% 2% 3% 1% 2% -3% 10% 3% 0% 0% 0%

Critical (27%) 3% 2% 2% 4% 2% 3% -2% 10% 0% -1% -2% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Salinity (EC)

Statistic

Monthly Salinity (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Salinity (EC)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.1.22 San Joaquin River at Vernalis, Monthly Salinity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300

20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300

30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268

40% 286 318 326 318 415 318 991 1,303 845 300 283 268

50% 286 318 318 318 318 318 664 1,303 450 284 283 268

60% 194 247 275 242 318 275 512 1,112 398 268 283 249

70% 194 247 247 242 260 242 461 920 289 268 283 249

80% 173 233 247 242 242 242 424 848 257 265 283 249

90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731

Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271

Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255

Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 399 400 400 1,825 999 1,500 1,500 1,502 491 319 300

20% 349 356 358 359 863 400 1,500 1,498 1,243 313 300 300

30% 318 334 340 336 400 344 1,429 1,380 948 300 285 281

40% 260 305 323 318 364 312 1,241 1,134 713 296 283 250

50% 193 246 280 250 339 267 879 855 399 283 283 249

60% 146 217 230 183 304 200 649 725 300 271 283 249

70% 123 207 214 152 239 159 517 612 265 265 283 249

80% 115 202 206 136 176 140 462 507 255 265 283 249

90% 104 188 188 122 133 123 403 439 255 265 283 249

Full Simulation Period
b 250 340 429 530 748 593 958 984 830 433 386 391

Wet (23%) 334 581 884 1,038 1,692 1,597 1,511 1,556 1,813 860 729 857

Above Normal (24%) 248 269 331 666 712 484 1,051 1,062 986 352 287 268

Below Normal (10%) 254 306 306 336 532 292 1,087 1,021 414 269 283 261

Dry (16%) 245 282 290 253 387 185 686 743 346 276 283 249

Critical (27%) 181 242 252 203 256 174 511 548 278 291 277 233

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% -20% -21% -21% 101% 41% 0% 0% -48% 37% 6% 0%

20% 0% -14% -14% -13% 72% -4% 3% 0% -27% 2% 0% 0%

30% -4% -14% -18% -18% -4% -17% 7% -4% -40% 0% -4% 5%

40% -9% -4% -1% 0% -12% -2% 25% -13% -16% -1% 0% -7%

50% -33% -23% -12% -21% 6% -16% 32% -34% -11% 0% 0% -7%

60% -25% -12% -16% -24% -5% -27% 27% -35% -25% 1% 0% 0%

70% -37% -16% -13% -37% -8% -34% 12% -33% -9% -1% 0% 0%

80% -34% -13% -17% -44% -27% -42% 9% -40% 0% 0% 0% 0%

90% -37% -18% -18% -39% -45% -39% 7% -42% 0% 0% 0% 0%

Full Simulation Period
b -14% -12% -8% -9% 16% -2% 8% -17% -19% 11% 11% 8%

Wet (23%) -7% -5% 0% -2% 41% 9% 2% 4% -22% 27% 26% 17%

Above Normal (24%) -18% -19% -12% -8% -4% -7% 12% -13% -18% 0% -1% -1%

Below Normal (10%) -12% -18% -18% -12% 27% -8% 14% -19% -33% -1% -1% -3%

Dry (16%) -12% -13% -12% -20% -1% -29% 18% -32% -13% 0% 0% -2%

Critical (27%) -21% -16% -15% -26% -15% -32% 10% -38% -1% 3% 7% 2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.1.23 Stanislaus River below Goodwin, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673

20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508

30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481

40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457

50% 405 421 378 412 484 446 821 1,331 694 412 443 439

60% 377 388 341 364 423 394 637 1,049 572 386 416 431

70% 346 355 329 339 331 361 529 972 402 378 395 396

80% 327 312 311 318 296 295 440 865 352 350 373 373

90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985

Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484

Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408

Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 653 567 590 624 2,437 1,243 1,824 1,680 1,791 932 588 706

20% 577 482 480 506 987 615 1,626 1,588 1,545 564 488 506

30% 491 441 431 462 560 531 1,495 1,515 1,261 499 458 473

40% 424 409 382 434 498 458 1,303 1,285 1,041 443 445 446

50% 377 386 336 392 442 405 1,022 903 726 412 441 439

60% 314 344 312 279 399 311 716 756 418 389 420 431

70% 284 313 291 248 320 277 584 601 375 374 396 397

80% 248 270 270 229 232 226 469 541 347 349 374 370

90% 185 243 204 199 178 146 424 471 312 317 347 320

Full Simulation Period
b 430 460 512 642 872 741 1,079 1,067 1,034 585 530 573

Wet (23%) 505 706 978 1,155 1,903 1,839 1,754 1,693 2,130 1,121 921 1,111

Above Normal (24%) 441 400 406 779 822 641 1,237 1,160 1,281 533 461 480

Below Normal (10%) 445 435 438 484 703 466 1,189 1,197 607 449 438 434

Dry (16%) 454 397 375 368 479 330 720 816 502 376 404 402

Critical (27%) 336 347 314 294 320 226 524 544 332 343 361 344

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1% -13% -10% -9% 118% 8% 1% 0% -40% 41% 3% 5%

20% -1% -12% -8% -9% 42% 0% 1% 0% -23% 2% 1% 0%

30% -3% -10% -7% -11% 0% -6% 0% -1% -29% -1% -1% -2%

40% -10% -11% -11% -8% -3% -12% 25% -10% -5% 0% 0% -2%

50% -7% -9% -11% -5% -9% -9% 24% -32% 5% 0% 0% 0%

60% -17% -11% -8% -23% -6% -21% 12% -28% -27% 1% 1% 0%

70% -18% -12% -12% -27% -4% -23% 10% -38% -7% -1% 0% 0%

80% -24% -13% -13% -28% -22% -23% 7% -37% -1% 0% 0% -1%

90% -26% -13% -24% -30% -31% -37% 4% -40% 0% 0% 5% 1%

Full Simulation Period
b -9% -9% -7% -8% 14% -2% 7% -16% -16% 8% 8% 5%

Wet (23%) -5% -4% 0% -2% 35% 8% 1% 4% -19% 19% 19% 13%

Above Normal (24%) -11% -14% -10% -7% -3% -6% 10% -12% -14% 0% 0% -1%

Below Normal (10%) -7% -13% -13% -9% 19% -5% 13% -17% -25% -1% 0% -2%

Dry (16%) -7% -9% -10% -15% -1% -19% 17% -30% -10% 0% 0% -1%

Critical (27%) -13% -12% -13% -20% -13% -27% 10% -39% -1% 2% 5% 2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Second Basis of Comparison minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.1.24 Stanislaus River at Mouth, Monthly Flow 



 
 5C.3.2.1 New Melones Storage 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Au

10% 1,765 1,759 1,823 1,880 1,931 1,980 1,945 2,052 2,075 1,978 1,8

20% 1,612 1,631 1,647 1,687 1,768 1,799 1,834 1,901 1,876 1,798 1,6

Probability of Exceedance
a

No Action Alternative

Statistic

End of Month Storage (TAF)

Table 5C.3.2.1.1 New Melones Reservoir, End of Month Storage 

g Sep

69 1,805
91 1,633

30% 1,533 1,534 1,556 1,598 1,686 1,729 1,686 1,745 1,786 1,707 1,605 1,556

40% 1,271 1,274 1,432 1,514 1,594 1,618 1,592 1,533 1,539 1,433 1,333 1,273

50% 1,121 1,127 1,154 1,307 1,436 1,535 1,461 1,444 1,392 1,283 1,190 1,156

60% 1,024 1,043 1,080 1,146 1,199 1,273 1,278 1,335 1,277 1,199 1,102 1,054

70% 882 911 986 1,015 1,038 1,057 1,080 1,090 1,087 994 910 868

80% 646 658 684 684 735 808 835 878 872 808 733 693

90% 430 435 440 488 541 569 574 586 630 566 507 473

Full Simulation Period
b 1,132 1,142 1,180 1,237 1,305 1,348 1,337 1,373 1,381 1,300 1,208 1,159

Wet (23%) 1,379 1,390 1,454 1,562 1,666 1,724 1,758 1,878 1,968 1,890 1,773 1,703

Above Normal (24%) 1,029 1,060 1,125 1,214 1,317 1,406 1,413 1,484 1,467 1,372 1,277 1,232

Below Normal (10%) 1,294 1,305 1,326 1,351 1,413 1,438 1,390 1,383 1,359 1,268 1,175 1,133

Dry (16%) 1,094 1,094 1,106 1,121 1,156 1,188 1,154 1,132 1,087 997 914 871

Critical (27%) 624 623 638 645 661 656 602 554 526 476 431 408

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,879 1,859 1,935 1,954 1,970 2,030 2,043 2,167 2,141 2,080 1,971 1,911

20% 1,775 1,776 1,788 1,823 1,966 1,979 1,955 1,999 2,045 1,947 1,838 1,781

30% 1,666 1,660 1,703 1,764 1,807 1,896 1,885 1,955 1,912 1,817 1,712 1,661

40% 1,508 1,514 1,596 1,693 1,771 1,801 1,788 1,756 1,711 1,634 1,541 1,496

50% 1,364 1,362 1,396 1,478 1,611 1,671 1,625 1,668 1,621 1,512 1,417 1,360

60% 1,257 1,260 1,320 1,353 1,393 1,474 1,492 1,532 1,474 1,381 1,300 1,249

70% 1,074 1,086 1,146 1,224 1,231 1,230 1,250 1,343 1,299 1,204 1,111 1,055

80% 843 824 852 894 999 1,049 1,078 1,094 1,039 975 902 861

90% 705 711 716 724 802 806 749 817 842 775 722 718

Full Simulation Period
b 1,316 1,321 1,355 1,411 1,470 1,522 1,522 1,564 1,559 1,470 1,373 1,319

Wet (23%) 1,534 1,539 1,596 1,700 1,784 1,864 1,901 2,027 2,087 2,001 1,880 1,802

Above Normal (24%) 1,225 1,252 1,315 1,405 1,501 1,594 1,613 1,686 1,664 1,566 1,468 1,420

Below Normal (10%) 1,479 1,484 1,500 1,522 1,576 1,605 1,579 1,581 1,555 1,457 1,359 1,313

Dry (16%) 1,285 1,280 1,287 1,303 1,335 1,369 1,351 1,338 1,291 1,197 1,112 1,067

Critical (27%) 845 843 858 869 887 885 837 789 751 682 617 587

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6% 6% 6% 4% 2% 3% 5% 6% 3% 5% 5% 6%

20% 10% 9% 9% 8% 11% 10% 7% 5% 9% 8% 9% 9%

30% 9% 8% 9% 10% 7% 10% 12% 12% 7% 6% 7% 7%

40% 19% 19% 11% 12% 11% 11% 12% 15% 11% 14% 16% 18%

50% 22% 21% 21% 13% 12% 9% 11% 15% 16% 18% 19% 18%

60% 23% 21% 22% 18% 16% 16% 17% 15% 15% 15% 18% 18%

70% 22% 19% 16% 21% 18% 16% 16% 23% 19% 21% 22% 21%

80% 31% 25% 25% 31% 36% 30% 29% 25% 19% 21% 23% 24%

90% 64% 63% 63% 48% 48% 42% 30% 39% 34% 37% 42% 52%

Full Simulation Period
b 16% 16% 15% 14% 13% 13% 14% 14% 13% 13% 14% 14%

Wet (23%) 11% 11% 10% 9% 7% 8% 8% 8% 6% 6% 6% 6%

Above Normal (24%) 19% 18% 17% 16% 14% 13% 14% 14% 13% 14% 15% 15%

Below Normal (10%) 14% 14% 13% 13% 12% 12% 14% 14% 14% 15% 16% 16%

Dry (16%) 17% 17% 16% 16% 15% 15% 17% 18% 19% 20% 22% 23%

Critical (27%) 36% 35% 35% 35% 34% 35% 39% 43% 43% 43% 43% 44%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,879 1,859 1,935 1,954 1,970 2,030 2,043 2,167 2,141 2,080 1,971 1,911

20% 1,775 1,776 1,788 1,823 1,966 1,979 1,955 1,999 2,045 1,947 1,838 1,781

30% 1,666 1,660 1,703 1,764 1,807 1,896 1,885 1,955 1,912 1,817 1,712 1,661

40% 1,508 1,514 1,596 1,693 1,771 1,801 1,788 1,756 1,711 1,634 1,541 1,496

50% 1,364 1,362 1,396 1,478 1,611 1,671 1,625 1,668 1,621 1,512 1,417 1,360

60% 1,257 1,260 1,320 1,353 1,393 1,474 1,492 1,532 1,474 1,381 1,300 1,249

70% 1,074 1,086 1,146 1,224 1,231 1,230 1,250 1,343 1,299 1,204 1,111 1,055

80% 843 824 852 894 999 1,049 1,078 1,094 1,039 975 902 861

90% 705 711 716 724 802 806 749 817 842 775 722 718

Full Simulation Period
b 1,316 1,321 1,355 1,411 1,470 1,522 1,522 1,564 1,559 1,470 1,373 1,319

Wet (23%) 1,534 1,539 1,596 1,700 1,784 1,864 1,901 2,027 2,087 2,001 1,880 1,802

Above Normal (24%) 1,225 1,252 1,315 1,405 1,501 1,594 1,613 1,686 1,664 1,566 1,468 1,420

Below Normal (10%) 1,479 1,484 1,500 1,522 1,576 1,605 1,579 1,581 1,555 1,457 1,359 1,313

Dry (16%) 1,285 1,280 1,287 1,303 1,335 1,369 1,351 1,338 1,291 1,197 1,112 1,067

Critical (27%) 845 843 858 869 887 885 837 789 751 682 617 587

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,823 1,880 1,931 1,980 1,945 2,052 2,075 1,978 1,869 1,805

20% 1,612 1,631 1,647 1,687 1,768 1,799 1,834 1,901 1,876 1,798 1,691 1,633

30% 1,533 1,534 1,556 1,598 1,686 1,729 1,686 1,745 1,786 1,707 1,605 1,556

40% 1,271 1,274 1,432 1,514 1,594 1,618 1,592 1,533 1,539 1,433 1,333 1,273

50% 1,121 1,127 1,154 1,307 1,436 1,535 1,461 1,444 1,392 1,283 1,190 1,156

60% 1,024 1,043 1,080 1,146 1,199 1,273 1,278 1,335 1,277 1,199 1,102 1,054

70% 882 911 986 1,015 1,038 1,057 1,080 1,090 1,087 994 910 868

80% 646 658 684 684 735 808 835 878 872 808 733 693

90% 430 435 440 488 541 569 574 586 630 566 507 473

Full Simulation Period
b 1,132 1,142 1,180 1,237 1,305 1,348 1,337 1,373 1,381 1,300 1,208 1,159

Wet (23%) 1,379 1,390 1,454 1,562 1,666 1,724 1,758 1,878 1,968 1,890 1,773 1,703

Above Normal (24%) 1,029 1,060 1,125 1,214 1,317 1,406 1,413 1,484 1,467 1,372 1,277 1,232

Below Normal (10%) 1,294 1,305 1,326 1,351 1,413 1,438 1,390 1,383 1,359 1,268 1,175 1,133

Dry (16%) 1,094 1,094 1,106 1,121 1,156 1,188 1,154 1,132 1,087 997 914 871

Critical (27%) 624 623 638 645 661 656 602 554 526 476 431 408

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -6% -5% -6% -4% -2% -2% -5% -5% -3% -5% -5% -6%

20% -9% -8% -8% -7% -10% -9% -6% -5% -8% -8% -8% -8%

30% -8% -8% -9% -9% -7% -9% -11% -11% -7% -6% -6% -6%

40% -16% -16% -10% -11% -10% -10% -11% -13% -10% -12% -14% -15%

50% -18% -17% -17% -12% -11% -8% -10% -13% -14% -15% -16% -15%

60% -19% -17% -18% -15% -14% -14% -14% -13% -13% -13% -15% -16%

70% -18% -16% -14% -17% -16% -14% -14% -19% -16% -17% -18% -18%

80% -23% -20% -20% -23% -26% -23% -23% -20% -16% -17% -19% -20%

90% -39% -39% -39% -33% -33% -29% -23% -28% -25% -27% -30% -34%

Full Simulation Period
b -14% -14% -13% -12% -11% -11% -12% -12% -11% -12% -12% -12%

Wet (23%) -10% -10% -9% -8% -7% -8% -8% -7% -6% -6% -6% -5%

Above Normal (24%) -16% -15% -14% -14% -12% -12% -12% -12% -12% -12% -13% -13%

Below Normal (10%) -12% -12% -12% -11% -10% -10% -12% -13% -13% -13% -14% -14%

Dry (16%) -15% -15% -14% -14% -13% -13% -15% -15% -16% -17% -18% -18%

Critical (27%) -26% -26% -26% -26% -25% -26% -28% -30% -30% -30% -30% -30%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.2.1.2 New Melones Reservoir, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,879 1,859 1,935 1,954 1,970 2,030 2,043 2,167 2,141 2,080 1,971 1,911

20% 1,775 1,776 1,788 1,823 1,966 1,979 1,955 1,999 2,045 1,947 1,838 1,781

30% 1,666 1,660 1,703 1,764 1,807 1,896 1,885 1,955 1,912 1,817 1,712 1,661

40% 1,508 1,514 1,596 1,693 1,771 1,801 1,788 1,756 1,711 1,634 1,541 1,496

50% 1,364 1,362 1,396 1,478 1,611 1,671 1,625 1,668 1,621 1,512 1,417 1,360

60% 1,257 1,260 1,320 1,353 1,393 1,474 1,492 1,532 1,474 1,381 1,300 1,249

70% 1,074 1,086 1,146 1,224 1,231 1,230 1,250 1,343 1,299 1,204 1,111 1,055

80% 843 824 852 894 999 1,049 1,078 1,094 1,039 975 902 861

90% 705 711 716 724 802 806 749 817 842 775 722 718

Full Simulation Period
b 1,316 1,321 1,355 1,411 1,470 1,522 1,522 1,564 1,559 1,470 1,373 1,319

Wet (23%) 1,534 1,539 1,596 1,700 1,784 1,864 1,901 2,027 2,087 2,001 1,880 1,802

Above Normal (24%) 1,225 1,252 1,315 1,405 1,501 1,594 1,613 1,686 1,664 1,566 1,468 1,420

Below Normal (10%) 1,479 1,484 1,500 1,522 1,576 1,605 1,579 1,581 1,555 1,457 1,359 1,313

Dry (16%) 1,285 1,280 1,287 1,303 1,335 1,369 1,351 1,338 1,291 1,197 1,112 1,067

Critical (27%) 845 843 858 869 887 885 837 789 751 682 617 587

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 1,954 1,970 1,970 1,970 2,030 2,062 2,198 2,284 2,209 2,103 2,000

20% 1,901 1,905 1,913 1,911 1,970 2,026 1,988 2,021 2,154 2,055 1,955 1,902

30% 1,729 1,727 1,790 1,857 1,925 1,975 1,910 1,972 1,983 1,877 1,785 1,736

40% 1,582 1,596 1,668 1,775 1,851 1,884 1,838 1,826 1,796 1,697 1,601 1,546

50% 1,427 1,416 1,439 1,556 1,660 1,719 1,674 1,721 1,675 1,561 1,460 1,409

60% 1,308 1,316 1,318 1,366 1,426 1,494 1,488 1,529 1,525 1,432 1,335 1,289

70% 1,049 1,073 1,187 1,210 1,289 1,269 1,265 1,343 1,276 1,180 1,092 1,043

80% 875 862 919 957 1,020 1,099 1,056 1,121 1,071 1,001 938 907

90% 635 646 646 681 779 803 734 731 835 756 682 639

Full Simulation Period
b 1,347 1,351 1,382 1,436 1,491 1,541 1,534 1,580 1,595 1,506 1,408 1,353

Wet (23%) 1,562 1,567 1,618 1,720 1,792 1,871 1,906 2,049 2,146 2,057 1,934 1,855

Above Normal (24%) 1,269 1,295 1,356 1,442 1,530 1,620 1,634 1,713 1,720 1,627 1,529 1,481

Below Normal (10%) 1,530 1,536 1,550 1,570 1,620 1,650 1,614 1,617 1,599 1,501 1,403 1,357

Dry (16%) 1,327 1,320 1,326 1,342 1,378 1,409 1,380 1,360 1,319 1,224 1,137 1,091

Critical (27%) 828 824 836 846 866 860 803 751 719 653 593 563

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5% 5% 2% 1% 0% 0% 1% 1% 7% 6% 7% 5%

20% 7% 7% 7% 5% 0% 2% 2% 1% 5% 6% 6% 7%

30% 4% 4% 5% 5% 7% 4% 1% 1% 4% 3% 4% 5%

40% 5% 5% 5% 5% 5% 5% 3% 4% 5% 4% 4% 3%

50% 5% 4% 3% 5% 3% 3% 3% 3% 3% 3% 3% 4%

60% 4% 4% 0% 1% 2% 1% 0% 0% 4% 4% 3% 3%

70% -2% -1% 4% -1% 5% 3% 1% 0% -2% -2% -2% -1%

80% 4% 5% 8% 7% 2% 5% -2% 2% 3% 3% 4% 5%

90% -10% -9% -10% -6% -3% 0% -2% -11% -1% -2% -6% -11%

Full Simulation Period
b 2% 2% 2% 2% 1% 1% 1% 1% 2% 2% 3% 3%

Wet (23%) 2% 2% 1% 1% 0% 0% 0% 1% 3% 3% 3% 3%

Above Normal (24%) 4% 3% 3% 3% 2% 2% 1% 2% 3% 4% 4% 4%

Below Normal (10%) 3% 4% 3% 3% 3% 3% 2% 2% 3% 3% 3% 3%

Dry (16%) 3% 3% 3% 3% 3% 3% 2% 2% 2% 2% 2% 2%

Critical (27%) -2% -2% -3% -3% -2% -3% -4% -5% -4% -4% -4% -4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.2.1.3 New Melones Reservoir, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,879 1,859 1,935 1,954 1,970 2,030 2,043 2,167 2,141 2,080 1,971 1,911

20% 1,775 1,776 1,788 1,823 1,966 1,979 1,955 1,999 2,045 1,947 1,838 1,781

30% 1,666 1,660 1,703 1,764 1,807 1,896 1,885 1,955 1,912 1,817 1,712 1,661

40% 1,508 1,514 1,596 1,693 1,771 1,801 1,788 1,756 1,711 1,634 1,541 1,496

50% 1,364 1,362 1,396 1,478 1,611 1,671 1,625 1,668 1,621 1,512 1,417 1,360

60% 1,257 1,260 1,320 1,353 1,393 1,474 1,492 1,532 1,474 1,381 1,300 1,249

70% 1,074 1,086 1,146 1,224 1,231 1,230 1,250 1,343 1,299 1,204 1,111 1,055

80% 843 824 852 894 999 1,049 1,078 1,094 1,039 975 902 861

90% 705 711 716 724 802 806 749 817 842 775 722 718

Full Simulation Period
b 1,316 1,321 1,355 1,411 1,470 1,522 1,522 1,564 1,559 1,470 1,373 1,319

Wet (23%) 1,534 1,539 1,596 1,700 1,784 1,864 1,901 2,027 2,087 2,001 1,880 1,802

Above Normal (24%) 1,225 1,252 1,315 1,405 1,501 1,594 1,613 1,686 1,664 1,566 1,468 1,420

Below Normal (10%) 1,479 1,484 1,500 1,522 1,576 1,605 1,579 1,581 1,555 1,457 1,359 1,313

Dry (16%) 1,285 1,280 1,287 1,303 1,335 1,369 1,351 1,338 1,291 1,197 1,112 1,067

Critical (27%) 845 843 858 869 887 885 837 789 751 682 617 587

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,831 1,881 1,949 1,969 1,908 2,012 2,117 2,013 1,900 1,826

20% 1,588 1,587 1,601 1,626 1,782 1,794 1,752 1,844 1,816 1,740 1,631 1,571

30% 1,468 1,459 1,490 1,544 1,630 1,672 1,679 1,693 1,721 1,633 1,531 1,489

40% 1,249 1,252 1,347 1,437 1,522 1,573 1,512 1,494 1,505 1,405 1,297 1,242

50% 1,040 1,058 1,142 1,227 1,437 1,455 1,393 1,357 1,289 1,190 1,100 1,074

60% 976 997 1,023 1,072 1,134 1,161 1,159 1,246 1,218 1,130 1,032 983

70% 766 802 855 907 938 973 1,006 978 991 900 821 783

80% 554 553 620 621 623 697 651 721 761 686 617 587

90% 285 298 299 377 429 449 386 452 492 423 349 308

Full Simulation Period
b 1,063 1,073 1,112 1,169 1,239 1,284 1,265 1,287 1,299 1,221 1,134 1,086

Wet (23%) 1,309 1,321 1,388 1,496 1,602 1,668 1,704 1,812 1,906 1,833 1,722 1,653

Above Normal (24%) 983 1,014 1,079 1,168 1,271 1,361 1,363 1,413 1,396 1,302 1,207 1,162

Below Normal (10%) 1,210 1,220 1,242 1,267 1,329 1,354 1,298 1,276 1,254 1,163 1,071 1,028

Dry (16%) 1,018 1,018 1,030 1,045 1,081 1,114 1,066 1,031 990 903 823 781

Critical (27%) 558 559 570 578 597 591 506 449 433 391 355 336

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -6% -5% -5% -4% -1% -3% -7% -7% -1% -3% -4% -4%

20% -11% -11% -10% -11% -9% -9% -10% -8% -11% -11% -11% -12%

30% -12% -12% -12% -12% -10% -12% -11% -13% -10% -10% -11% -10%

40% -17% -17% -16% -15% -14% -13% -15% -15% -12% -14% -16% -17%

50% -24% -22% -18% -17% -11% -13% -14% -19% -21% -21% -22% -21%

60% -22% -21% -23% -21% -19% -21% -22% -19% -17% -18% -21% -21%

70% -29% -26% -25% -26% -24% -21% -20% -27% -24% -25% -26% -26%

80% -34% -33% -27% -31% -38% -34% -40% -34% -27% -30% -32% -32%

90% -60% -58% -58% -48% -47% -44% -48% -45% -42% -45% -52% -57%

Full Simulation Period
b -19% -19% -18% -17% -16% -16% -17% -18% -17% -17% -17% -18%

Wet (23%) -15% -14% -13% -12% -10% -11% -10% -11% -9% -8% -8% -8%

Above Normal (24%) -20% -19% -18% -17% -15% -15% -16% -16% -16% -17% -18% -18%

Below Normal (10%) -18% -18% -17% -17% -16% -16% -18% -19% -19% -20% -21% -22%

Dry (16%) -21% -20% -20% -20% -19% -19% -21% -23% -23% -25% -26% -27%

Critical (27%) -34% -34% -34% -33% -33% -33% -39% -43% -42% -43% -43% -43%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.2.1.4 New Melones Reservoir, End of Month Storage 



5C.3.2.2 New Melones Elevation 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,035 1,040 1,046 1,089 1,047 1,094 1,095 1,085 1,039 1,033

20% 1,013 1,015 1,017 1,021 1,029 1,032 1,036 1,043 1,040 1,032 1,021 1,016

30% 1,006 1,006 1,008 1,012 1,021 1,025 1,021 1,027 1,031 1,023 1,013 1,008

40% 975 976 995 1,004 1,012 1,014 1,011 1,006 1,006 995 983 976

50% 956 957 960 980 996 1,006 998 997 991 977 965 960

60% 943 946 950 959 966 976 976 984 976 966 953 947

70% 925 928 938 942 945 947 950 952 951 939 928 923

80% 879 881 887 887 897 912 918 924 923 912 897 888

90% 835 836 837 847 857 863 864 867 876 863 850 843

Full Simulation Period
b 944 946 953 962 972 979 976 981 981 969 957 950

Wet (23%) 983 986 998 1,014 1,027 1,037 1,036 1,054 1,062 1,052 1,038 1,030

Above Normal (24%) 932 937 945 960 974 986 988 997 996 985 973 967

Below Normal (10%) 968 969 972 975 985 988 985 985 983 972 960 955

Dry (16%) 943 943 944 947 951 957 955 953 948 934 922 915

Critical (27%) 856 856 862 864 870 871 860 848 840 828 818 812

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,158 1,156 1,164 1,166 1,167 1,171 1,172 1,177 1,177 1,175 1,167 1,161

20% 1,147 1,147 1,149 1,152 1,167 1,168 1,166 1,168 1,165 1,165 1,154 1,148

30% 1,136 1,135 1,140 1,146 1,151 1,160 1,159 1,154 1,153 1,152 1,141 1,135

40% 1,119 1,120 1,128 1,139 1,147 1,150 1,149 1,143 1,135 1,132 1,123 1,118

50% 1,060 1,060 1,086 1,116 1,130 1,136 1,131 1,135 1,131 1,120 1,109 1,060

60% 1,046 1,046 1,054 1,059 1,064 1,116 1,117 1,122 1,115 1,062 1,052 1,045

70% 1,022 1,024 1,031 1,042 1,043 1,042 1,045 1,057 1,052 1,039 1,027 1,019

80% 933 930 993 998 1,012 1,019 1,022 1,025 1,017 1,009 999 994

90% 891 892 893 895 911 912 900 914 926 905 894 894

Full Simulation Period
b 1,050 1,051 1,058 1,069 1,079 1,090 1,090 1,092 1,090 1,077 1,061 1,050

Wet (23%) 1,098 1,098 1,110 1,128 1,139 1,151 1,155 1,162 1,162 1,165 1,154 1,148

Above Normal (24%) 1,037 1,037 1,049 1,075 1,090 1,105 1,111 1,123 1,127 1,111 1,090 1,081

Below Normal (10%) 1,081 1,085 1,087 1,090 1,105 1,115 1,112 1,113 1,111 1,092 1,081 1,064

Dry (16%) 1,052 1,051 1,053 1,055 1,061 1,075 1,074 1,069 1,060 1,035 1,013 1,000

Critical (27%) 933 933 936 939 943 943 935 927 922 908 889 877

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 13% 12% 12% 12% 12% 8% 12% 8% 8% 8% 12% 12%

20% 13% 13% 13% 13% 13% 13% 13% 12% 12% 13% 13% 13%

30% 13% 13% 13% 13% 13% 13% 13% 12% 12% 13% 13% 13%

40% 15% 15% 13% 13% 13% 13% 14% 14% 13% 14% 14% 15%

50% 11% 11% 13% 14% 13% 13% 13% 14% 14% 15% 15% 10%

60% 11% 11% 11% 10% 10% 14% 14% 14% 14% 10% 10% 10%

70% 11% 10% 10% 11% 10% 10% 10% 11% 11% 11% 11% 10%

80% 6% 6% 12% 13% 13% 12% 11% 11% 10% 11% 11% 12%

90% 7% 7% 7% 6% 6% 6% 4% 5% 6% 5% 5% 6%

Full Simulation Period
b 11% 11% 11% 11% 11% 11% 12% 11% 11% 11% 11% 11%

Wet (23%) 12% 11% 11% 11% 11% 11% 11% 10% 9% 11% 11% 11%

Above Normal (24%) 11% 11% 11% 12% 12% 12% 12% 13% 13% 13% 12% 12%

Below Normal (10%) 12% 12% 12% 12% 12% 13% 13% 13% 13% 12% 13% 12%

Dry (16%) 12% 12% 11% 11% 12% 12% 12% 12% 12% 11% 10% 9%

Critical (27%) 9% 9% 9% 9% 8% 8% 9% 9% 10% 10% 9% 8%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

End of Month Elevation (Feet)

Table 5C.3.2.2.1 New Melones Reservoir, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,158 1,156 1,164 1,166 1,167 1,171 1,172 1,177 1,177 1,175 1,167 1,161

20% 1,147 1,147 1,149 1,152 1,167 1,168 1,166 1,168 1,165 1,165 1,154 1,148

30% 1,136 1,135 1,140 1,146 1,151 1,160 1,159 1,154 1,153 1,152 1,141 1,135

40% 1,119 1,120 1,128 1,139 1,147 1,150 1,149 1,143 1,135 1,132 1,123 1,118

50% 1,060 1,060 1,086 1,116 1,130 1,136 1,131 1,135 1,131 1,120 1,109 1,060

60% 1,046 1,046 1,054 1,059 1,064 1,116 1,117 1,122 1,115 1,062 1,052 1,045

70% 1,022 1,024 1,031 1,042 1,043 1,042 1,045 1,057 1,052 1,039 1,027 1,019

80% 933 930 993 998 1,012 1,019 1,022 1,025 1,017 1,009 999 994

90% 891 892 893 895 911 912 900 914 926 905 894 894

Full Simulation Period
b 1,050 1,051 1,058 1,069 1,079 1,090 1,090 1,092 1,090 1,077 1,061 1,050

Wet (23%) 1,098 1,098 1,110 1,128 1,139 1,151 1,155 1,162 1,162 1,165 1,154 1,148

Above Normal (24%) 1,037 1,037 1,049 1,075 1,090 1,105 1,111 1,123 1,127 1,111 1,090 1,081

Below Normal (10%) 1,081 1,085 1,087 1,090 1,105 1,115 1,112 1,113 1,111 1,092 1,081 1,064

Dry (16%) 1,052 1,051 1,053 1,055 1,061 1,075 1,074 1,069 1,060 1,035 1,013 1,000

Critical (27%) 933 933 936 939 943 943 935 927 922 908 889 877

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,035 1,040 1,046 1,089 1,047 1,094 1,095 1,085 1,039 1,033

20% 1,013 1,015 1,017 1,021 1,029 1,032 1,036 1,043 1,040 1,032 1,021 1,016

30% 1,006 1,006 1,008 1,012 1,021 1,025 1,021 1,027 1,031 1,023 1,013 1,008

40% 975 976 995 1,004 1,012 1,014 1,011 1,006 1,006 995 983 976

50% 956 957 960 980 996 1,006 998 997 991 977 965 960

60% 943 946 950 959 966 976 976 984 976 966 953 947

70% 925 928 938 942 945 947 950 952 951 939 928 923

80% 879 881 887 887 897 912 918 924 923 912 897 888

90% 835 836 837 847 857 863 864 867 876 863 850 843

Full Simulation Period
b 944 946 953 962 972 979 976 981 981 969 957 950

Wet (23%) 983 986 998 1,014 1,027 1,037 1,036 1,054 1,062 1,052 1,038 1,030

Above Normal (24%) 932 937 945 960 974 986 988 997 996 985 973 967

Below Normal (10%) 968 969 972 975 985 988 985 985 983 972 960 955

Dry (16%) 943 943 944 947 951 957 955 953 948 934 922 915

Critical (27%) 856 856 862 864 870 871 860 848 840 828 818 812

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -11% -11% -11% -11% -10% -7% -11% -7% -7% -8% -11% -11%

20% -12% -12% -11% -11% -12% -12% -11% -11% -11% -11% -11% -12%

30% -11% -11% -12% -12% -11% -12% -12% -11% -11% -11% -11% -11%

40% -13% -13% -12% -12% -12% -12% -12% -12% -11% -12% -12% -13%

50% -10% -10% -12% -12% -12% -11% -12% -12% -12% -13% -13% -9%

60% -10% -10% -10% -9% -9% -13% -13% -12% -12% -9% -9% -9%

70% -10% -9% -9% -10% -9% -9% -9% -10% -10% -10% -10% -9%

80% -6% -5% -11% -11% -11% -11% -10% -10% -9% -10% -10% -11%

90% -6% -6% -6% -5% -6% -5% -4% -5% -5% -5% -5% -6%

Full Simulation Period
b -10% -10% -10% -10% -10% -10% -10% -10% -10% -10% -10% -10%

Wet (23%) -10% -10% -10% -10% -10% -10% -10% -9% -9% -10% -10% -10%

Above Normal (24%) -10% -10% -10% -11% -11% -11% -11% -11% -12% -11% -11% -11%

Below Normal (10%) -10% -11% -11% -11% -11% -11% -11% -12% -11% -11% -11% -10%

Dry (16%) -10% -10% -10% -10% -10% -11% -11% -11% -11% -10% -9% -9%

Critical (27%) -8% -8% -8% -8% -8% -8% -8% -9% -9% -9% -8% -7%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Table 5C.3.2.2.2 New Melones Reservoir, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,158 1,156 1,164 1,166 1,167 1,171 1,172 1,177 1,177 1,175 1,167 1,161

20% 1,147 1,147 1,149 1,152 1,167 1,168 1,166 1,168 1,165 1,165 1,154 1,148

30% 1,136 1,135 1,140 1,146 1,151 1,160 1,159 1,154 1,153 1,152 1,141 1,135

40% 1,119 1,120 1,128 1,139 1,147 1,150 1,149 1,143 1,135 1,132 1,123 1,118

50% 1,060 1,060 1,086 1,116 1,130 1,136 1,131 1,135 1,131 1,120 1,109 1,060

60% 1,046 1,046 1,054 1,059 1,064 1,116 1,117 1,122 1,115 1,062 1,052 1,045

70% 1,022 1,024 1,031 1,042 1,043 1,042 1,045 1,057 1,052 1,039 1,027 1,019

80% 933 930 993 998 1,012 1,019 1,022 1,025 1,017 1,009 999 994

90% 891 892 893 895 911 912 900 914 926 905 894 894

Full Simulation Period
b 1,050 1,051 1,058 1,069 1,079 1,090 1,090 1,092 1,090 1,077 1,061 1,050

Wet (23%) 1,098 1,098 1,110 1,128 1,139 1,151 1,155 1,162 1,162 1,165 1,154 1,148

Above Normal (24%) 1,037 1,037 1,049 1,075 1,090 1,105 1,111 1,123 1,127 1,111 1,090 1,081

Below Normal (10%) 1,081 1,085 1,087 1,090 1,105 1,115 1,112 1,113 1,111 1,092 1,081 1,064

Dry (16%) 1,052 1,051 1,053 1,055 1,061 1,075 1,074 1,069 1,060 1,035 1,013 1,000

Critical (27%) 933 933 936 939 943 943 935 927 922 908 889 877

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,167 1,166 1,167 1,167 1,167 1,171 1,174 1,182 1,180 1,184 1,176 1,169

20% 1,160 1,161 1,162 1,161 1,167 1,171 1,168 1,170 1,168 1,173 1,166 1,161

30% 1,142 1,142 1,149 1,156 1,163 1,168 1,161 1,159 1,149 1,158 1,148 1,143

40% 1,127 1,128 1,136 1,147 1,155 1,159 1,154 1,150 1,137 1,139 1,129 1,123

50% 1,111 1,109 1,112 1,124 1,135 1,141 1,137 1,136 1,135 1,125 1,114 1,109

60% 1,053 1,054 1,054 1,060 1,111 1,118 1,117 1,121 1,121 1,111 1,056 1,050

70% 1,019 1,022 1,037 1,040 1,050 1,048 1,047 1,057 1,049 1,036 1,024 1,018

80% 996 994 1,002 1,007 1,015 1,025 1,020 1,028 1,022 1,012 1,004 1,000

90% 877 879 879 886 906 911 897 896 925 901 886 878

Full Simulation Period
b 1,056 1,057 1,061 1,070 1,083 1,091 1,090 1,092 1,089 1,082 1,065 1,056

Wet (23%) 1,101 1,102 1,111 1,125 1,140 1,152 1,155 1,164 1,157 1,169 1,159 1,153

Above Normal (24%) 1,051 1,058 1,065 1,082 1,096 1,107 1,113 1,125 1,132 1,119 1,096 1,088

Below Normal (10%) 1,093 1,094 1,092 1,094 1,109 1,116 1,110 1,121 1,119 1,101 1,079 1,073

Dry (16%) 1,055 1,054 1,055 1,062 1,072 1,079 1,077 1,065 1,061 1,041 1,026 1,011

Critical (27%) 927 927 930 932 943 937 927 917 916 900 882 870

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1% 1% 0% 0% 0% 0% 0% 0% 0% 1% 1% 1%

20% 1% 1% 1% 1% 0% 0% 0% 0% 0% 1% 1% 1%

30% 1% 1% 1% 1% 1% 1% 0% 0% 0% 1% 1% 1%

40% 1% 1% 1% 1% 1% 1% 0% 1% 0% 1% 1% 0%

50% 5% 5% 2% 1% 0% 0% 0% 0% 0% 0% 0% 5%

60% 1% 1% 0% 0% 4% 0% 0% 0% 0% 5% 0% 1%

70% 0% 0% 1% 0% 1% 1% 0% 0% 0% 0% 0% 0%

80% 7% 7% 1% 1% 0% 1% 0% 0% 0% 0% 0% 1%

90% -2% -1% -2% -1% 0% 0% 0% -2% 0% 0% -1% -2%

Full Simulation Period
b 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1%

Wet (23%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Above Normal (24%) 1% 2% 2% 1% 1% 0% 0% 0% 0% 1% 1% 1%

Below Normal (10%) 1% 1% 0% 0% 0% 0% 0% 1% 1% 1% 0% 1%

Dry (16%) 0% 0% 0% 1% 1% 0% 0% 0% 0% 1% 1% 1%

Critical (27%) -1% -1% -1% -1% 0% -1% -1% -1% -1% -1% -1% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Table 5C.3.2.2.3 New Melones Reservoir, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,158 1,156 1,164 1,166 1,167 1,171 1,172 1,177 1,177 1,175 1,167 1,161

20% 1,147 1,147 1,149 1,152 1,167 1,168 1,166 1,168 1,165 1,165 1,154 1,148

30% 1,136 1,135 1,140 1,146 1,151 1,160 1,159 1,154 1,153 1,152 1,141 1,135

40% 1,119 1,120 1,128 1,139 1,147 1,150 1,149 1,143 1,135 1,132 1,123 1,118

50% 1,060 1,060 1,086 1,116 1,130 1,136 1,131 1,135 1,131 1,120 1,109 1,060

60% 1,046 1,046 1,054 1,059 1,064 1,116 1,117 1,122 1,115 1,062 1,052 1,045

70% 1,022 1,024 1,031 1,042 1,043 1,042 1,045 1,057 1,052 1,039 1,027 1,019

80% 933 930 993 998 1,012 1,019 1,022 1,025 1,017 1,009 999 994

90% 891 892 893 895 911 912 900 914 926 905 894 894

Full Simulation Period
b 1,050 1,051 1,058 1,069 1,079 1,090 1,090 1,092 1,090 1,077 1,061 1,050

Wet (23%) 1,098 1,098 1,110 1,128 1,139 1,151 1,155 1,162 1,162 1,165 1,154 1,148

Above Normal (24%) 1,037 1,037 1,049 1,075 1,090 1,105 1,111 1,123 1,127 1,111 1,090 1,081

Below Normal (10%) 1,081 1,085 1,087 1,090 1,105 1,115 1,112 1,113 1,111 1,092 1,081 1,064

Dry (16%) 1,052 1,051 1,053 1,055 1,061 1,075 1,074 1,069 1,060 1,035 1,013 1,000

Critical (27%) 933 933 936 939 943 943 935 927 922 908 889 877

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,036 1,041 1,047 1,049 1,043 1,053 1,062 1,053 1,043 1,035

20% 1,011 1,011 1,012 1,015 1,031 1,032 1,028 1,037 1,034 1,026 1,015 1,009

30% 999 998 1,001 1,007 1,015 1,019 1,020 1,022 1,024 1,016 1,005 1,001

40% 973 973 985 996 1,004 1,010 1,003 1,002 1,003 992 979 972

50% 945 948 959 970 996 998 991 987 978 965 953 950

60% 937 940 943 949 957 961 961 972 968 957 944 938

70% 904 911 921 928 932 936 941 937 939 927 915 907

80% 860 860 874 874 874 889 880 894 902 887 873 867

90% 803 807 808 824 834 838 826 839 847 833 818 810

Full Simulation Period
b 931 933 939 947 957 964 961 962 963 952 941 934

Wet (23%) 969 971 980 995 1,007 1,016 1,020 1,031 1,040 1,033 1,022 1,015

Above Normal (24%) 924 930 939 954 968 980 982 988 987 975 963 958

Below Normal (10%) 954 956 959 962 973 977 972 970 968 957 944 938

Dry (16%) 930 930 932 934 939 945 940 936 931 918 905 898

Critical (27%) 837 838 842 845 853 855 834 818 815 804 796 791

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -11% -11% -11% -11% -10% -10% -11% -11% -10% -10% -11% -11%

20% -12% -12% -12% -12% -12% -12% -12% -11% -11% -12% -12% -12%

30% -12% -12% -12% -12% -12% -12% -12% -11% -11% -12% -12% -12%

40% -13% -13% -13% -13% -12% -12% -13% -12% -12% -12% -13% -13%

50% -11% -11% -12% -13% -12% -12% -12% -13% -14% -14% -14% -10%

60% -10% -10% -11% -10% -10% -14% -14% -13% -13% -10% -10% -10%

70% -12% -11% -11% -11% -11% -10% -10% -11% -11% -11% -11% -11%

80% -8% -8% -12% -12% -14% -13% -14% -13% -11% -12% -13% -13%

90% -10% -9% -10% -8% -8% -8% -8% -8% -8% -8% -9% -9%

Full Simulation Period
b -11% -11% -11% -11% -11% -12% -12% -12% -12% -12% -11% -11%

Wet (23%) -12% -12% -12% -12% -12% -12% -12% -11% -10% -11% -11% -12%

Above Normal (24%) -11% -10% -10% -11% -11% -11% -12% -12% -12% -12% -12% -11%

Below Normal (10%) -12% -12% -12% -12% -12% -12% -13% -13% -13% -12% -13% -12%

Dry (16%) -12% -12% -11% -11% -11% -12% -12% -12% -12% -11% -11% -10%

Critical (27%) -10% -10% -10% -10% -10% -9% -11% -12% -12% -11% -10% -10%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Table 5C.3.2.2.4 New Melones Reservoir, End of Month Elevation 



5C.3.2.3 Stanislaus River below Goodwin Dam Flow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 290 306 358 897 1,648 1,633 1,929 1,103 429 390 390

20% 797 200 218 232 409 1,521 1,553 1,555 1,090 310 300 300

30% 774 200 200 232 290 440 1,553 1,296 940 300 284 250

40% 774 200 200 226 236 200 1,400 1,242 855 300 283 250

50% 774 200 200 226 236 200 1,400 1,242 363 271 283 250

60% 636 200 200 219 229 200 812 918 363 265 283 249

70% 636 200 200 219 229 200 767 705 297 265 283 249

80% 578 200 200 214 221 200 767 631 261 265 283 249

90% 577 200 200 213 215 200 505 546 255 265 283 249

Full Simulation Period
b 723 278 365 518 595 754 1,158 1,123 680 394 361 351

Wet (23%) 781 499 787 999 1,201 2,016 1,536 1,691 1,140 715 639 692

Above Normal (24%) 714 216 282 663 676 645 1,224 1,146 962 353 292 267

Below Normal (10%) 740 225 225 282 346 365 1,454 1,201 476 269 285 256

Dry (16%) 707 208 216 234 313 200 1,030 930 374 275 277 245

Critical (27%) 683 205 215 227 255 234 741 699 281 269 262 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 399 400 400 1,825 999 1,500 1,500 1,502 491 319 300

20% 349 356 358 359 863 400 1,500 1,498 1,243 313 300 300

30% 318 334 340 336 400 344 1,429 1,380 948 300 285 281

40% 260 305 323 318 364 312 1,241 1,134 713 296 283 250

50% 193 246 280 250 339 267 879 855 399 283 283 249

60% 146 217 230 183 304 200 649 725 300 271 283 249

70% 123 207 214 152 239 159 517 612 265 265 283 249

80% 115 202 206 136 176 140 462 507 255 265 283 249

90% 104 188 188 122 133 123 403 439 255 265 283 249

Full Simulation Period
b 250 340 429 530 748 593 958 984 830 433 386 391

Wet (23%) 334 581 884 1,038 1,692 1,597 1,511 1,556 1,813 860 729 857

Above Normal (24%) 248 269 331 666 712 484 1,051 1,062 986 352 287 268

Below Normal (10%) 254 306 306 336 532 292 1,087 1,021 414 269 283 261

Dry (16%) 245 282 290 253 387 185 686 743 346 276 283 249

Critical (27%) 181 242 252 203 256 174 511 548 278 291 277 233

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -58% 38% 31% 12% 103% -39% -8% -22% 36% 14% -18% -23%

20% -56% 78% 64% 55% 111% -74% -3% -4% 14% 1% 0% 0%

30% -59% 67% 70% 44% 38% -22% -8% 7% 1% 0% 0% 12%

40% -66% 53% 61% 41% 54% 56% -11% -9% -17% -1% 0% 0%

50% -75% 23% 40% 11% 44% 34% -37% -31% 10% 4% 0% -1%

60% -77% 9% 15% -16% 33% 0% -20% -21% -17% 2% 0% 0%

70% -81% 3% 7% -31% 5% -21% -33% -13% -11% 0% 0% 0%

80% -80% 1% 3% -36% -21% -30% -40% -20% -2% 0% 0% 0%

90% -82% -6% -6% -43% -38% -39% -20% -20% 0% 0% 0% 0%

Full Simulation Period
b -65% 22% 18% 2% 26% -21% -17% -12% 22% 10% 7% 11%

Wet (23%) -57% 17% 12% 4% 41% -21% -2% -8% 59% 20% 14% 24%

Above Normal (24%) -65% 25% 17% 0% 5% -25% -14% -7% 2% 0% -2% 0%

Below Normal (10%) -66% 36% 36% 19% 54% -20% -25% -15% -13% 0% -1% 2%

Dry (16%) -65% 36% 35% 8% 23% -7% -33% -20% -7% 0% 2% 1%

Critical (27%) -73% 18% 17% -10% 0% -26% -31% -22% -1% 8% 6% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Flow (cfs)

Table 5C.3.2.3.1 Stanislaus River below Goodwin, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 399 400 400 1,825 999 1,500 1,500 1,502 491 319 300

20% 349 356 358 359 863 400 1,500 1,498 1,243 313 300 300

30% 318 334 340 336 400 344 1,429 1,380 948 300 285 281

40% 260 305 323 318 364 312 1,241 1,134 713 296 283 250

50% 193 246 280 250 339 267 879 855 399 283 283 249

60% 146 217 230 183 304 200 649 725 300 271 283 249

70% 123 207 214 152 239 159 517 612 265 265 283 249

80% 115 202 206 136 176 140 462 507 255 265 283 249

90% 104 188 188 122 133 123 403 439 255 265 283 249

Full Simulation Period
b 250 340 429 530 748 593 958 984 830 433 386 391

Wet (23%) 334 581 884 1,038 1,692 1,597 1,511 1,556 1,813 860 729 857

Above Normal (24%) 248 269 331 666 712 484 1,051 1,062 986 352 287 268

Below Normal (10%) 254 306 306 336 532 292 1,087 1,021 414 269 283 261

Dry (16%) 245 282 290 253 387 185 686 743 346 276 283 249

Critical (27%) 181 242 252 203 256 174 511 548 278 291 277 233

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 290 306 358 897 1,648 1,633 1,929 1,103 429 390 390

20% 797 200 218 232 409 1,521 1,553 1,555 1,090 310 300 300

30% 774 200 200 232 290 440 1,553 1,296 940 300 284 250

40% 774 200 200 226 236 200 1,400 1,242 855 300 283 250

50% 774 200 200 226 236 200 1,400 1,242 363 271 283 250

60% 636 200 200 219 229 200 812 918 363 265 283 249

70% 636 200 200 219 229 200 767 705 297 265 283 249

80% 578 200 200 214 221 200 767 631 261 265 283 249

90% 577 200 200 213 215 200 505 546 255 265 283 249

Full Simulation Period
b 723 278 365 518 595 754 1,158 1,123 680 394 361 351

Wet (23%) 781 499 787 999 1,201 2,016 1,536 1,691 1,140 715 639 692

Above Normal (24%) 714 216 282 663 676 645 1,224 1,146 962 353 292 267

Below Normal (10%) 740 225 225 282 346 365 1,454 1,201 476 269 285 256

Dry (16%) 707 208 216 234 313 200 1,030 930 374 275 277 245

Critical (27%) 683 205 215 227 255 234 741 699 281 269 262 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 139% -27% -24% -11% -51% 65% 9% 29% -27% -13% 22% 30%

20% 128% -44% -39% -35% -53% 280% 4% 4% -12% -1% 0% 0%

30% 144% -40% -41% -31% -28% 28% 9% -6% -1% 0% 0% -11%

40% 197% -34% -38% -29% -35% -36% 13% 10% 20% 1% 0% 0%

50% 302% -19% -29% -10% -30% -25% 59% 45% -9% -4% 0% 1%

60% 337% -8% -13% 20% -25% 0% 25% 27% 21% -2% 0% 0%

70% 417% -3% -6% 44% -4% 26% 48% 15% 12% 0% 0% 0%

80% 403% -1% -3% 57% 26% 43% 66% 24% 2% 0% 0% 0%

90% 458% 6% 6% 75% 62% 63% 25% 24% 0% 0% 0% 0%

Full Simulation Period
b 189% -18% -15% -2% -20% 27% 21% 14% -18% -9% -6% -10%

Wet (23%) 134% -14% -11% -4% -29% 26% 2% 9% -37% -17% -12% -19%

Above Normal (24%) 188% -20% -15% 0% -5% 33% 17% 8% -2% 0% 2% 0%

Below Normal (10%) 192% -26% -26% -16% -35% 25% 34% 18% 15% 0% 1% -2%

Dry (16%) 189% -26% -26% -8% -19% 8% 50% 25% 8% 0% -2% -1%

Critical (27%) 277% -15% -15% 12% 0% 35% 45% 28% 1% -7% -5% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.2.3.2 Stanislaus River below Goodwin, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 399 400 400 1,825 999 1,500 1,500 1,502 491 319 300

20% 349 356 358 359 863 400 1,500 1,498 1,243 313 300 300

30% 318 334 340 336 400 344 1,429 1,380 948 300 285 281

40% 260 305 323 318 364 312 1,241 1,134 713 296 283 250

50% 193 246 280 250 339 267 879 855 399 283 283 249

60% 146 217 230 183 304 200 649 725 300 271 283 249

70% 123 207 214 152 239 159 517 612 265 265 283 249

80% 115 202 206 136 176 140 462 507 255 265 283 249

90% 104 188 188 122 133 123 403 439 255 265 283 249

Full Simulation Period
b 250 340 429 530 748 593 958 984 830 433 386 391

Wet (23%) 334 581 884 1,038 1,692 1,597 1,511 1,556 1,813 860 729 857

Above Normal (24%) 248 269 331 666 712 484 1,051 1,062 986 352 287 268

Below Normal (10%) 254 306 306 336 532 292 1,087 1,021 414 269 283 261

Dry (16%) 245 282 290 253 387 185 686 743 346 276 283 249

Critical (27%) 181 242 252 203 256 174 511 548 278 291 277 233

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 300 300 609 1,135 2,548 1,189 1,500 1,165 255 265 283 952

20% 300 300 305 300 1,157 344 1,500 1,165 255 265 283 249

30% 300 300 300 300 333 300 1,500 1,165 255 265 283 249

40% 252 300 300 300 300 300 1,034 963 255 265 283 249

50% 252 300 300 150 176 200 893 829 255 265 283 249

60% 252 300 300 150 173 200 893 829 255 265 283 249

70% 252 300 300 150 173 200 893 829 255 265 283 249

80% 200 200 220 150 173 200 528 466 255 265 283 249

90% 200 200 200 150 173 200 493 466 255 265 283 249

Full Simulation Period
b 302 349 475 557 814 622 1,060 911 490 421 391 397

Wet (23%) 368 589 1,001 1,066 2,016 1,599 1,538 1,300 1,279 952 768 885

Above Normal (24%) 323 287 394 705 732 552 1,155 955 255 265 283 260

Below Normal (10%) 269 275 275 483 552 272 1,128 909 255 265 283 249

Dry (16%) 285 285 293 251 371 200 815 730 255 265 283 249

Critical (27%) 246 264 274 191 208 218 680 643 245 254 268 240

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -14% -25% 52% 184% 40% 19% 0% -22% -83% -46% -11% 217%

20% -14% -16% -15% -17% 34% -14% 0% -22% -79% -15% -6% -17%

30% -6% -10% -12% -11% -17% -13% 5% -16% -73% -12% -1% -11%

40% -3% -2% -7% -6% -18% -4% -17% -15% -64% -10% 0% 0%

50% 31% 22% 7% -40% -48% -25% 2% -3% -36% -6% 0% 0%

60% 73% 38% 30% -18% -43% 0% 38% 14% -15% -2% 0% 0%

70% 105% 45% 40% -1% -28% 26% 73% 36% -3% 0% 0% 0%

80% 74% -1% 7% 10% -2% 43% 14% -8% 0% 0% 0% 0%

90% 93% 6% 6% 23% 30% 63% 22% 6% 0% 0% 0% 0%

Full Simulation Period
b 21% 3% 11% 5% 9% 5% 11% -7% -41% -3% 1% 1%

Wet (23%) 10% 1% 13% 3% 19% 0% 2% -16% -29% 11% 5% 3%

Above Normal (24%) 30% 7% 19% 6% 3% 14% 10% -10% -74% -25% -1% -3%

Below Normal (10%) 6% -10% -10% 44% 4% -7% 4% -11% -38% -1% 0% -5%

Dry (16%) 17% 1% 1% -1% -4% 8% 19% -2% -26% -4% 0% 0%

Critical (27%) 36% 9% 9% -6% -19% 26% 33% 17% -12% -13% -3% 3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.2.3.3 Stanislaus River below Goodwin, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 399 400 400 1,825 999 1,500 1,500 1,502 491 319 300

20% 349 356 358 359 863 400 1,500 1,498 1,243 313 300 300

30% 318 334 340 336 400 344 1,429 1,380 948 300 285 281

40% 260 305 323 318 364 312 1,241 1,134 713 296 283 250

50% 193 246 280 250 339 267 879 855 399 283 283 249

60% 146 217 230 183 304 200 649 725 300 271 283 249

70% 123 207 214 152 239 159 517 612 265 265 283 249

80% 115 202 206 136 176 140 462 507 255 265 283 249

90% 104 188 188 122 133 123 403 439 255 265 283 249

Full Simulation Period
b 250 340 429 530 748 593 958 984 830 433 386 391

Wet (23%) 334 581 884 1,038 1,692 1,597 1,511 1,556 1,813 860 729 857

Above Normal (24%) 248 269 331 666 712 484 1,051 1,062 986 352 287 268

Below Normal (10%) 254 306 306 336 532 292 1,087 1,021 414 269 283 261

Dry (16%) 245 282 290 253 387 185 686 743 346 276 283 249

Critical (27%) 181 242 252 203 256 174 511 548 278 291 277 233

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 797 200 306 358 885 1,636 1,717 1,958 1,103 423 300 300

20% 797 200 211 232 415 1,521 1,633 1,815 979 307 300 300

30% 774 200 200 232 274 343 1,553 1,595 940 300 283 250

40% 774 200 200 226 236 200 1,487 1,555 759 297 283 250

50% 636 200 200 226 236 200 1,400 1,341 363 265 283 249

60% 636 200 200 219 229 200 1,324 1,242 342 265 283 249

70% 636 200 200 219 222 200 1,134 1,068 270 265 283 249

80% 577 200 200 213 221 200 825 887 255 265 283 249

90% 577 200 200 213 214 200 767 798 255 265 283 249

Full Simulation Period
b 711 276 345 520 580 712 1,317 1,375 660 369 332 341

Wet (23%) 766 499 690 998 1,169 1,831 1,502 1,730 1,093 619 523 655

Above Normal (24%) 705 211 298 676 659 645 1,170 1,553 962 353 292 267

Below Normal (10%) 733 225 225 281 345 365 1,416 1,267 462 269 285 256

Dry (16%) 690 208 216 233 312 200 1,454 1,370 366 275 277 245

Critical (27%) 674 200 210 221 242 234 1,175 948 257 260 253 224

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 128% -50% -24% -11% -52% 64% 14% 31% -27% -14% -6% 0%

20% 128% -44% -41% -35% -52% 280% 9% 21% -21% -2% 0% 0%

30% 144% -40% -41% -31% -31% 0% 9% 16% -1% 0% -1% -11%

40% 197% -34% -38% -29% -35% -36% 20% 37% 6% 0% 0% 0%

50% 230% -19% -29% -10% -30% -25% 59% 57% -9% -6% 0% 0%

60% 337% -8% -13% 20% -25% 0% 104% 71% 14% -2% 0% 0%

70% 417% -3% -6% 44% -7% 26% 120% 74% 2% 0% 0% 0%

80% 402% -1% -3% 56% 26% 43% 79% 75% 0% 0% 0% 0%

90% 458% 6% 6% 75% 61% 63% 90% 82% 0% 0% 0% 0%

Full Simulation Period
b 185% -19% -20% -2% -22% 20% 37% 40% -21% -15% -14% -13%

Wet (23%) 129% -14% -22% -4% -31% 15% -1% 11% -40% -28% -28% -24%

Above Normal (24%) 185% -22% -10% 2% -7% 33% 11% 46% -2% 0% 2% 0%

Below Normal (10%) 189% -26% -26% -16% -35% 25% 30% 24% 12% 0% 1% -2%

Dry (16%) 182% -26% -26% -8% -19% 8% 112% 84% 6% 0% -2% -1%

Critical (27%) 272% -17% -16% 9% -5% 35% 130% 73% -8% -11% -9% -4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.2.3.4 Stanislaus River below Goodwin, Monthly Flow 



5C.3.2.4 Stanislaus River at Mouth Flow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,122 463 442 576 1,084 1,969 1,886 1,989 1,536 751 587 646

20% 1,029 384 368 427 643 1,708 1,769 1,647 1,334 606 488 507

30% 982 348 319 368 472 520 1,696 1,536 1,221 502 462 473

40% 958 337 304 347 406 433 1,610 1,362 1,053 442 445 443

50% 879 319 290 337 369 367 1,485 1,289 635 412 445 439

60% 826 292 281 326 331 336 936 873 510 383 416 428

70% 772 267 262 312 279 314 806 755 406 372 395 389

80% 755 260 241 295 253 241 686 646 358 341 371 360

90% 676 248 224 273 230 207 572 576 311 308 331 318

Full Simulation Period
b 903 398 448 630 719 903 1,279 1,207 883 546 505 533

Wet (23%) 952 624 881 1,115 1,412 2,258 1,779 1,828 1,456 976 831 946

Above Normal (24%) 907 347 357 776 786 801 1,410 1,244 1,257 534 467 480

Below Normal (10%) 932 354 358 430 517 539 1,556 1,378 669 449 440 429

Dry (16%) 916 322 300 349 405 345 1,064 1,002 530 375 397 399

Critical (27%) 837 310 277 317 319 286 754 695 335 321 346 342

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 653 567 590 624 2,437 1,243 1,824 1,680 1,791 932 588 706

20% 577 482 480 506 987 615 1,626 1,588 1,545 564 488 506

30% 491 441 431 462 560 531 1,495 1,515 1,261 499 458 473

40% 424 409 382 434 498 458 1,303 1,285 1,041 443 445 446

50% 377 386 336 392 442 405 1,022 903 726 412 441 439

60% 314 344 312 279 399 311 716 756 418 389 420 431

70% 284 313 291 248 320 277 584 601 375 374 396 397

80% 248 270 270 229 232 226 469 541 347 349 374 370

90% 185 243 204 199 178 146 424 471 312 317 347 320

Full Simulation Period
b 430 460 512 642 872 741 1,079 1,067 1,034 585 530 573

Wet (23%) 505 706 978 1,155 1,903 1,839 1,754 1,693 2,130 1,121 921 1,111

Above Normal (24%) 441 400 406 779 822 641 1,237 1,160 1,281 533 461 480

Below Normal (10%) 445 435 438 484 703 466 1,189 1,197 607 449 438 434

Dry (16%) 454 397 375 368 479 330 720 816 502 376 404 402

Critical (27%) 336 347 314 294 320 226 524 544 332 343 361 344

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -42% 22% 33% 8% 125% -37% -3% -16% 17% 24% 0% 9%

20% -44% 26% 31% 19% 54% -64% -8% -4% 16% -7% 0% 0%

30% -50% 27% 35% 26% 19% 2% -12% -1% 3% -1% -1% 0%

40% -56% 21% 25% 25% 23% 6% -19% -6% -1% 0% 0% 1%

50% -57% 21% 16% 16% 20% 10% -31% -30% 14% 0% -1% 0%

60% -62% 18% 11% -14% 21% -7% -23% -13% -18% 1% 1% 1%

70% -63% 18% 11% -20% 14% -12% -28% -20% -8% 0% 0% 2%

80% -67% 4% 12% -22% -8% -6% -32% -16% -3% 3% 1% 3%

90% -73% -2% -9% -27% -22% -29% -26% -18% 0% 3% 5% 1%

Full Simulation Period
b -52% 16% 14% 2% 21% -18% -16% -12% 17% 7% 5% 7%

Wet (23%) -47% 13% 11% 4% 35% -19% -1% -7% 46% 15% 11% 17%

Above Normal (24%) -51% 15% 14% 0% 5% -20% -12% -7% 2% 0% -1% 0%

Below Normal (10%) -52% 23% 23% 13% 36% -14% -24% -13% -9% 0% 0% 1%

Dry (16%) -50% 23% 25% 5% 18% -4% -32% -19% -5% 0% 2% 1%

Critical (27%) -60% 12% 13% -7% 0% -21% -30% -22% -1% 7% 4% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.4.1 Stanislaus River at Mouth, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 653 567 590 624 2,437 1,243 1,824 1,680 1,791 932 588 706

20% 577 482 480 506 987 615 1,626 1,588 1,545 564 488 506

30% 491 441 431 462 560 531 1,495 1,515 1,261 499 458 473

40% 424 409 382 434 498 458 1,303 1,285 1,041 443 445 446

50% 377 386 336 392 442 405 1,022 903 726 412 441 439

60% 314 344 312 279 399 311 716 756 418 389 420 431

70% 284 313 291 248 320 277 584 601 375 374 396 397

80% 248 270 270 229 232 226 469 541 347 349 374 370

90% 185 243 204 199 178 146 424 471 312 317 347 320

Full Simulation Period
b 430 460 512 642 872 741 1,079 1,067 1,034 585 530 573

Wet (23%) 505 706 978 1,155 1,903 1,839 1,754 1,693 2,130 1,121 921 1,111

Above Normal (24%) 441 400 406 779 822 641 1,237 1,160 1,281 533 461 480

Below Normal (10%) 445 435 438 484 703 466 1,189 1,197 607 449 438 434

Dry (16%) 454 397 375 368 479 330 720 816 502 376 404 402

Critical (27%) 336 347 314 294 320 226 524 544 332 343 361 344

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,122 463 442 576 1,084 1,969 1,886 1,989 1,536 751 587 646

20% 1,029 384 368 427 643 1,708 1,769 1,647 1,334 606 488 507

30% 982 348 319 368 472 520 1,696 1,536 1,221 502 462 473

40% 958 337 304 347 406 433 1,610 1,362 1,053 442 445 443

50% 879 319 290 337 369 367 1,485 1,289 635 412 445 439

60% 826 292 281 326 331 336 936 873 510 383 416 428

70% 772 267 262 312 279 314 806 755 406 372 395 389

80% 755 260 241 295 253 241 686 646 358 341 371 360

90% 676 248 224 273 230 207 572 576 311 308 331 318

Full Simulation Period
b 903 398 448 630 719 903 1,279 1,207 883 546 505 533

Wet (23%) 952 624 881 1,115 1,412 2,258 1,779 1,828 1,456 976 831 946

Above Normal (24%) 907 347 357 776 786 801 1,410 1,244 1,257 534 467 480

Below Normal (10%) 932 354 358 430 517 539 1,556 1,378 669 449 440 429

Dry (16%) 916 322 300 349 405 345 1,064 1,002 530 375 397 399

Critical (27%) 837 310 277 317 319 286 754 695 335 321 346 342

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 72% -18% -25% -8% -56% 58% 3% 18% -14% -19% 0% -9%

20% 78% -20% -23% -16% -35% 178% 9% 4% -14% 7% 0% 0%

30% 100% -21% -26% -20% -16% -2% 13% 1% -3% 1% 1% 0%

40% 126% -18% -20% -20% -19% -5% 24% 6% 1% 0% 0% -1%

50% 133% -17% -14% -14% -16% -9% 45% 43% -13% 0% 1% 0%

60% 163% -15% -10% 17% -17% 8% 31% 15% 22% -1% -1% -1%

70% 171% -15% -10% 26% -13% 13% 38% 26% 8% 0% 0% -2%

80% 204% -4% -11% 29% 9% 7% 46% 19% 3% -2% -1% -3%

90% 265% 2% 10% 37% 29% 42% 35% 22% 0% -3% -5% -1%

Full Simulation Period
b 110% -13% -13% -2% -18% 22% 19% 13% -15% -7% -5% -7%

Wet (23%) 88% -12% -10% -3% -26% 23% 1% 8% -32% -13% -10% -15%

Above Normal (24%) 106% -13% -12% 0% -4% 25% 14% 7% -2% 0% 1% 0%

Below Normal (10%) 109% -19% -18% -11% -26% 16% 31% 15% 10% 0% 0% -1%

Dry (16%) 102% -19% -20% -5% -15% 4% 48% 23% 6% 0% -2% -1%

Critical (27%) 149% -11% -12% 8% 0% 27% 44% 28% 1% -6% -4% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.4.2 Stanislaus River at Mouth, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 653 567 590 624 2,437 1,243 1,824 1,680 1,791 932 588 706

20% 577 482 480 506 987 615 1,626 1,588 1,545 564 488 506

30% 491 441 431 462 560 531 1,495 1,515 1,261 499 458 473

40% 424 409 382 434 498 458 1,303 1,285 1,041 443 445 446

50% 377 386 336 392 442 405 1,022 903 726 412 441 439

60% 314 344 312 279 399 311 716 756 418 389 420 431

70% 284 313 291 248 320 277 584 601 375 374 396 397

80% 248 270 270 229 232 226 469 541 347 349 374 370

90% 185 243 204 199 178 146 424 471 312 317 347 320

Full Simulation Period
b 430 460 512 642 872 741 1,079 1,067 1,034 585 530 573

Wet (23%) 505 706 978 1,155 1,903 1,839 1,754 1,693 2,130 1,121 921 1,111

Above Normal (24%) 441 400 406 779 822 641 1,237 1,160 1,281 533 461 480

Below Normal (10%) 445 435 438 484 703 466 1,189 1,197 607 449 438 434

Dry (16%) 454 397 375 368 479 330 720 816 502 376 404 402

Critical (27%) 336 347 314 294 320 226 524 544 332 343 361 344

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 679 485 722 1,267 2,628 1,444 1,865 1,414 950 885 571 1,146

20% 557 456 438 518 1,301 734 1,634 1,306 679 535 480 489

30% 482 441 411 410 502 486 1,552 1,233 558 476 457 450

40% 448 424 400 374 416 419 1,240 1,043 428 424 445 439

50% 435 402 381 311 366 367 1,064 920 413 382 440 435

60% 392 372 362 275 308 334 996 882 374 374 410 415

70% 377 359 325 251 238 312 893 829 352 350 390 384

80% 360 333 300 232 201 238 575 550 304 327 367 360

90% 293 260 239 198 180 203 493 489 273 290 347 320

Full Simulation Period
b 482 469 558 669 938 770 1,180 995 693 573 535 578

Wet (23%) 539 714 1,096 1,183 2,227 1,841 1,781 1,437 1,596 1,213 961 1,139

Above Normal (24%) 516 418 468 818 843 708 1,341 1,054 550 446 457 473

Below Normal (10%) 461 404 408 632 723 446 1,230 1,086 449 445 438 422

Dry (16%) 495 399 377 365 463 345 849 803 411 365 404 402

Critical (27%) 401 369 336 282 272 271 692 639 299 305 351 351

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4% -14% 22% 103% 8% 16% 2% -16% -47% -5% -3% 62%

20% -3% -5% -9% 2% 32% 19% 1% -18% -56% -5% -2% -3%

30% -2% 0% -5% -11% -10% -8% 4% -19% -56% -4% 0% -5%

40% 6% 4% 5% -14% -16% -8% -5% -19% -59% -4% 0% -1%

50% 15% 4% 13% -21% -17% -9% 4% 2% -43% -7% 0% -1%

60% 25% 8% 16% -2% -23% 7% 39% 17% -11% -4% -2% -4%

70% 33% 15% 12% 1% -25% 12% 53% 38% -6% -6% -2% -3%

80% 45% 23% 11% 1% -13% 6% 23% 2% -13% -6% -2% -3%

90% 58% 7% 17% 0% 1% 39% 16% 4% -13% -9% 0% 0%

Full Simulation Period
b 12% 2% 9% 4% 8% 4% 9% -7% -33% -2% 1% 1%

Wet (23%) 7% 1% 12% 2% 17% 0% 2% -15% -25% 8% 4% 2%

Above Normal (24%) 17% 5% 15% 5% 3% 11% 8% -9% -57% -16% -1% -2%

Below Normal (10%) 3% -7% -7% 30% 3% -4% 3% -9% -26% -1% 0% -3%

Dry (16%) 9% 1% 1% -1% -3% 4% 18% -2% -18% -3% 0% 0%

Critical (27%) 19% 6% 7% -4% -15% 20% 32% 17% -10% -11% -3% 2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.4.3 Stanislaus River at Mouth, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 653 567 590 624 2,437 1,243 1,824 1,680 1,791 932 588 706

20% 577 482 480 506 987 615 1,626 1,588 1,545 564 488 506

30% 491 441 431 462 560 531 1,495 1,515 1,261 499 458 473

40% 424 409 382 434 498 458 1,303 1,285 1,041 443 445 446

50% 377 386 336 392 442 405 1,022 903 726 412 441 439

60% 314 344 312 279 399 311 716 756 418 389 420 431

70% 284 313 291 248 320 277 584 601 375 374 396 397

80% 248 270 270 229 232 226 469 541 347 349 374 370

90% 185 243 204 199 178 146 424 471 312 317 347 320

Full Simulation Period
b 430 460 512 642 872 741 1,079 1,067 1,034 585 530 573

Wet (23%) 505 706 978 1,155 1,903 1,839 1,754 1,693 2,130 1,121 921 1,111

Above Normal (24%) 441 400 406 779 822 641 1,237 1,160 1,281 533 461 480

Below Normal (10%) 445 435 438 484 703 466 1,189 1,197 607 449 438 434

Dry (16%) 454 397 375 368 479 330 720 816 502 376 404 402

Critical (27%) 336 347 314 294 320 226 524 544 332 343 361 344

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,121 456 442 570 1,081 1,952 1,950 2,148 1,536 719 571 659

20% 1,029 382 378 416 586 1,708 1,815 1,974 1,319 564 488 501

30% 979 348 319 363 483 495 1,707 1,806 1,139 502 461 473

40% 903 336 304 347 401 415 1,630 1,672 1,034 442 445 443

50% 854 318 290 337 368 365 1,529 1,434 635 407 443 439

60% 818 292 281 326 319 333 1,311 1,290 485 382 413 428

70% 764 267 262 312 272 312 1,168 1,183 383 371 389 389

80% 748 260 241 295 245 241 1,044 962 343 339 367 356

90% 681 248 224 270 230 207 865 752 300 307 305 316

Full Simulation Period
b 891 396 428 631 704 860 1,437 1,458 863 521 476 522

Wet (23%) 937 624 784 1,115 1,380 2,073 1,744 1,866 1,409 880 716 909

Above Normal (24%) 898 342 372 790 770 801 1,356 1,651 1,257 534 467 480

Below Normal (10%) 925 354 358 430 516 539 1,518 1,444 656 449 440 429

Dry (16%) 900 322 300 347 403 345 1,488 1,442 522 375 397 399

Critical (27%) 829 306 272 311 306 286 1,187 944 310 311 337 335

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 72% -20% -25% -9% -56% 57% 7% 28% -14% -23% -3% -7%

20% 78% -21% -21% -18% -41% 178% 12% 24% -15% 0% 0% -1%

30% 99% -21% -26% -22% -14% -7% 14% 19% -10% 1% 1% 0%

40% 113% -18% -20% -20% -19% -9% 25% 30% -1% 0% 0% -1%

50% 127% -18% -14% -14% -17% -10% 50% 59% -13% -1% 0% 0%

60% 160% -15% -10% 17% -20% 7% 83% 71% 16% -2% -2% -1%

70% 169% -15% -10% 26% -15% 12% 100% 97% 2% -1% -2% -2%

80% 201% -4% -11% 29% 6% 7% 122% 78% -1% -3% -2% -4%

90% 268% 2% 10% 36% 29% 42% 104% 60% -4% -3% -12% -1%

Full Simulation Period
b 107% -14% -16% -2% -19% 16% 33% 37% -17% -11% -10% -9%

Wet (23%) 85% -12% -20% -3% -28% 13% -1% 10% -34% -21% -22% -18%

Above Normal (24%) 104% -15% -8% 1% -6% 25% 10% 42% -2% 0% 1% 0%

Below Normal (10%) 108% -19% -18% -11% -27% 16% 28% 21% 8% 0% 0% -1%

Dry (16%) 98% -19% -20% -6% -16% 4% 107% 77% 4% 0% -2% -1%

Critical (27%) 147% -12% -13% 6% -4% 27% 127% 74% -6% -9% -7% -3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.4.4 Stanislaus River at Mouth, Monthly Flow 



5C.3.2.5 Stanislaus River below New Melones Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.8 56.0 53.6 52.1 51.1 50.7 51.0 51.6 52.6 53.7 55.1 57.5

20% 55.6 54.6 52.7 51.5 50.4 49.9 50.2 51.1 51.8 52.5 53.0 54.4

30% 53.4 53.3 52.3 50.9 49.7 49.5 49.9 50.5 51.1 51.8 52.5 53.0

40% 52.9 52.8 51.8 50.6 49.4 49.2 49.7 50.3 50.8 51.4 51.9 52.5

50% 52.4 52.5 51.6 50.2 49.2 49.0 49.3 49.7 50.3 51.1 51.6 52.0

60% 52.0 52.1 51.4 49.9 48.9 48.7 48.9 49.3 49.7 50.4 50.9 51.4

70% 51.4 51.6 51.0 49.6 48.7 48.1 48.4 49.0 49.3 50.0 50.5 51.0

80% 51.1 51.2 50.3 49.2 48.0 47.5 48.0 48.4 48.9 49.6 50.1 50.7

90% 49.9 49.9 49.8 48.3 47.0 46.8 46.9 47.2 47.5 48.5 48.9 49.3

Full Simulation Period
b 53.4 52.8 51.7 50.2 49.1 48.8 49.2 49.9 50.6 51.3 52.2 53.1

Wet (23%) 49.6 49.6 48.7 49.4 48.1 47.9 47.8 48.1 48.5 49.0 49.5 49.9

Above Normal (24%) 53.8 52.7 51.2 49.5 48.2 48.0 48.4 48.9 49.6 50.4 51.4 52.2

Below Normal (10%) 52.6 52.2 51.3 50.2 49.2 48.8 49.1 49.6 50.2 50.9 51.5 52.1

Dry (16%) 52.3 52.4 51.8 50.7 49.8 49.4 49.7 50.3 51.0 51.9 52.9 53.8

Critical (27%) 54.8 53.7 52.5 51.2 50.4 50.0 50.8 52.1 53.1 53.9 54.9 56.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 54.7 54.8 53.5 52.1 51.2 50.7 51.0 51.5 52.1 53.0 53.7 54.1

20% 53.8 53.9 52.7 51.5 50.4 50.1 50.2 50.9 51.5 52.0 52.7 53.1

30% 52.8 52.8 52.3 50.9 50.0 49.6 49.9 50.4 50.9 51.4 52.2 52.5

40% 52.3 52.3 51.7 50.7 49.6 49.3 49.7 50.2 50.6 51.1 51.7 52.0

50% 51.8 51.9 51.4 50.3 49.4 49.1 49.3 49.6 50.1 50.7 51.3 51.6

60% 51.3 51.6 51.3 50.1 49.1 48.7 48.9 49.3 49.8 50.3 50.7 51.1

70% 51.1 51.4 51.0 49.8 48.9 48.4 48.7 49.0 49.4 50.0 50.5 50.8

80% 50.6 50.9 50.6 49.4 48.5 48.0 47.9 48.4 49.1 49.5 50.0 50.4

90% 49.8 50.0 50.1 49.1 47.6 47.1 47.2 47.5 48.0 48.6 49.1 49.4

Full Simulation Period
b 52.5 52.4 51.6 50.4 49.4 49.0 49.2 49.7 50.2 50.9 51.8 52.2

Wet (23%) 48.9 49.0 48.5 49.5 48.2 47.9 48.0 48.3 48.7 49.1 49.6 50.0

Above Normal (24%) 53.1 52.8 51.6 49.9 48.7 48.2 48.4 48.8 49.4 50.0 50.8 51.4

Below Normal (10%) 51.5 51.6 51.1 50.4 49.4 49.0 49.2 49.6 50.1 50.6 51.1 51.6

Dry (16%) 51.5 51.7 51.4 50.6 49.9 49.6 49.8 50.2 50.8 51.3 51.9 52.5

Critical (27%) 53.6 53.4 52.4 51.4 50.7 50.2 50.6 51.4 52.2 53.2 54.8 55.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4.1 -1.3 -0.2 0.0 0.1 0.0 0.0 -0.1 -0.5 -0.7 -1.4 -3.4

20% -1.9 -0.7 -0.1 0.0 0.0 0.2 0.0 -0.2 -0.3 -0.5 -0.3 -1.3

30% -0.6 -0.4 0.0 0.0 0.2 0.1 0.0 -0.1 -0.2 -0.4 -0.3 -0.5

40% -0.7 -0.5 -0.2 0.1 0.2 0.1 0.0 -0.1 -0.2 -0.3 -0.2 -0.5

50% -0.6 -0.6 -0.1 0.1 0.2 0.1 0.0 -0.1 -0.2 -0.4 -0.3 -0.4

60% -0.7 -0.5 0.0 0.2 0.1 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.3

70% -0.2 -0.2 0.0 0.2 0.2 0.3 0.3 0.1 0.1 -0.1 0.0 -0.2

80% -0.5 -0.3 0.2 0.2 0.5 0.5 -0.1 0.0 0.2 -0.1 -0.1 -0.4

90% -0.1 0.1 0.3 0.8 0.6 0.2 0.2 0.3 0.4 0.1 0.2 0.1

Full Simulation Period
b -0.9 -0.4 0.0 0.2 0.3 0.2 0.0 -0.2 -0.3 -0.4 -0.4 -0.9

Wet (23%) -0.7 -0.6 -0.2 0.1 0.2 0.1 0.2 0.2 0.2 0.1 0.1 0.0

Above Normal (24%) -0.7 0.1 0.4 0.4 0.5 0.2 0.0 -0.1 -0.2 -0.4 -0.6 -0.8

Below Normal (10%) -1.1 -0.6 -0.2 0.1 0.2 0.2 0.2 0.0 -0.1 -0.3 -0.4 -0.5

Dry (16%) -0.8 -0.7 -0.4 -0.1 0.1 0.2 0.1 -0.1 -0.2 -0.6 -1.0 -1.3

Critical (27%) -1.2 -0.2 0.0 0.2 0.3 0.3 -0.2 -0.7 -1.0 -0.7 -0.2 -1.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.5.1 Stanislaus River below New Melones Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 54.7 54.8 53.5 52.1 51.2 50.7 51.0 51.5 52.1 53.0 53.7 54.1

20% 53.8 53.9 52.7 51.5 50.4 50.1 50.2 50.9 51.5 52.0 52.7 53.1

30% 52.8 52.8 52.3 50.9 50.0 49.6 49.9 50.4 50.9 51.4 52.2 52.5

40% 52.3 52.3 51.7 50.7 49.6 49.3 49.7 50.2 50.6 51.1 51.7 52.0

50% 51.8 51.9 51.4 50.3 49.4 49.1 49.3 49.6 50.1 50.7 51.3 51.6

60% 51.3 51.6 51.3 50.1 49.1 48.7 48.9 49.3 49.8 50.3 50.7 51.1

70% 51.1 51.4 51.0 49.8 48.9 48.4 48.7 49.0 49.4 50.0 50.5 50.8

80% 50.6 50.9 50.6 49.4 48.5 48.0 47.9 48.4 49.1 49.5 50.0 50.4

90% 49.8 50.0 50.1 49.1 47.6 47.1 47.2 47.5 48.0 48.6 49.1 49.4

Full Simulation Period
b 52.5 52.4 51.6 50.4 49.4 49.0 49.2 49.7 50.2 50.9 51.8 52.2

Wet (23%) 48.9 49.0 48.5 49.5 48.2 47.9 48.0 48.3 48.7 49.1 49.6 50.0

Above Normal (24%) 53.1 52.8 51.6 49.9 48.7 48.2 48.4 48.8 49.4 50.0 50.8 51.4

Below Normal (10%) 51.5 51.6 51.1 50.4 49.4 49.0 49.2 49.6 50.1 50.6 51.1 51.6

Dry (16%) 51.5 51.7 51.4 50.6 49.9 49.6 49.8 50.2 50.8 51.3 51.9 52.5

Critical (27%) 53.6 53.4 52.4 51.4 50.7 50.2 50.6 51.4 52.2 53.2 54.8 55.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.8 56.0 53.6 52.1 51.1 50.7 51.0 51.6 52.6 53.7 55.1 57.5

20% 55.6 54.6 52.7 51.5 50.4 49.9 50.2 51.1 51.8 52.5 53.0 54.4

30% 53.4 53.3 52.3 50.9 49.7 49.5 49.9 50.5 51.1 51.8 52.5 53.0

40% 52.9 52.8 51.8 50.6 49.4 49.2 49.7 50.3 50.8 51.4 51.9 52.5

50% 52.4 52.5 51.6 50.2 49.2 49.0 49.3 49.7 50.3 51.1 51.6 52.0

60% 52.0 52.1 51.4 49.9 48.9 48.7 48.9 49.3 49.7 50.4 50.9 51.4

70% 51.4 51.6 51.0 49.6 48.7 48.1 48.4 49.0 49.3 50.0 50.5 51.0

80% 51.1 51.2 50.3 49.2 48.0 47.5 48.0 48.4 48.9 49.6 50.1 50.7

90% 49.9 49.9 49.8 48.3 47.0 46.8 46.9 47.2 47.5 48.5 48.9 49.3

Full Simulation Period
b 53.4 52.8 51.7 50.2 49.1 48.8 49.2 49.9 50.6 51.3 52.2 53.1

Wet (23%) 49.6 49.6 48.7 49.4 48.1 47.9 47.8 48.1 48.5 49.0 49.5 49.9

Above Normal (24%) 53.8 52.7 51.2 49.5 48.2 48.0 48.4 48.9 49.6 50.4 51.4 52.2

Below Normal (10%) 52.6 52.2 51.3 50.2 49.2 48.8 49.1 49.6 50.2 50.9 51.5 52.1

Dry (16%) 52.3 52.4 51.8 50.7 49.8 49.4 49.7 50.3 51.0 51.9 52.9 53.8

Critical (27%) 54.8 53.7 52.5 51.2 50.4 50.0 50.8 52.1 53.1 53.9 54.9 56.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.1 1.3 0.2 0.0 -0.1 0.0 0.0 0.1 0.5 0.7 1.4 3.4

20% 1.9 0.7 0.1 0.0 0.0 -0.2 0.0 0.2 0.3 0.5 0.3 1.3

30% 0.6 0.4 0.0 0.0 -0.2 -0.1 0.0 0.1 0.2 0.4 0.3 0.5

40% 0.7 0.5 0.2 -0.1 -0.2 -0.1 0.0 0.1 0.2 0.3 0.2 0.5

50% 0.6 0.6 0.1 -0.1 -0.2 -0.1 0.0 0.1 0.2 0.4 0.3 0.4

60% 0.7 0.5 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.2 0.3

70% 0.2 0.2 0.0 -0.2 -0.2 -0.3 -0.3 -0.1 -0.1 0.1 0.0 0.2

80% 0.5 0.3 -0.2 -0.2 -0.5 -0.5 0.1 0.0 -0.2 0.1 0.1 0.4

90% 0.1 -0.1 -0.3 -0.8 -0.6 -0.2 -0.2 -0.3 -0.4 -0.1 -0.2 -0.1

Full Simulation Period
b 0.9 0.4 0.0 -0.2 -0.3 -0.2 0.0 0.2 0.3 0.4 0.4 0.9

Wet (23%) 0.7 0.6 0.2 -0.1 -0.2 -0.1 -0.2 -0.2 -0.2 -0.1 -0.1 0.0

Above Normal (24%) 0.7 -0.1 -0.4 -0.4 -0.5 -0.2 0.0 0.1 0.2 0.4 0.6 0.8

Below Normal (10%) 1.1 0.6 0.2 -0.1 -0.2 -0.2 -0.2 0.0 0.1 0.3 0.4 0.5

Dry (16%) 0.8 0.7 0.4 0.1 -0.1 -0.2 -0.1 0.1 0.2 0.6 1.0 1.3

Critical (27%) 1.2 0.2 0.0 -0.2 -0.3 -0.3 0.2 0.7 1.0 0.7 0.2 1.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.5.2 Stanislaus River below New Melones Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 54.7 54.8 53.5 52.1 51.2 50.7 51.0 51.5 52.1 53.0 53.7 54.1

20% 53.8 53.9 52.7 51.5 50.4 50.1 50.2 50.9 51.5 52.0 52.7 53.1

30% 52.8 52.8 52.3 50.9 50.0 49.6 49.9 50.4 50.9 51.4 52.2 52.5

40% 52.3 52.3 51.7 50.7 49.6 49.3 49.7 50.2 50.6 51.1 51.7 52.0

50% 51.8 51.9 51.4 50.3 49.4 49.1 49.3 49.6 50.1 50.7 51.3 51.6

60% 51.3 51.6 51.3 50.1 49.1 48.7 48.9 49.3 49.8 50.3 50.7 51.1

70% 51.1 51.4 51.0 49.8 48.9 48.4 48.7 49.0 49.4 50.0 50.5 50.8

80% 50.6 50.9 50.6 49.4 48.5 48.0 47.9 48.4 49.1 49.5 50.0 50.4

90% 49.8 50.0 50.1 49.1 47.6 47.1 47.2 47.5 48.0 48.6 49.1 49.4

Full Simulation Period
b 52.5 52.4 51.6 50.4 49.4 49.0 49.2 49.7 50.2 50.9 51.8 52.2

Wet (23%) 48.9 49.0 48.5 49.5 48.2 47.9 48.0 48.3 48.7 49.1 49.6 50.0

Above Normal (24%) 53.1 52.8 51.6 49.9 48.7 48.2 48.4 48.8 49.4 50.0 50.8 51.4

Below Normal (10%) 51.5 51.6 51.1 50.4 49.4 49.0 49.2 49.6 50.1 50.6 51.1 51.6

Dry (16%) 51.5 51.7 51.4 50.6 49.9 49.6 49.8 50.2 50.8 51.3 51.9 52.5

Critical (27%) 53.6 53.4 52.4 51.4 50.7 50.2 50.6 51.4 52.2 53.2 54.8 55.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55.7 55.3 53.2 52.3 51.1 50.8 51.1 51.6 52.2 53.0 53.7 54.9

20% 53.6 53.7 52.5 51.4 50.4 50.1 50.3 50.9 51.6 52.1 52.6 53.3

30% 52.6 52.7 52.1 51.0 49.9 49.6 50.0 50.4 50.9 51.5 52.0 52.5

40% 52.1 52.3 51.7 50.6 49.5 49.3 49.7 50.2 50.5 51.2 51.6 52.0

50% 51.7 51.9 51.4 50.3 49.5 49.2 49.3 49.6 50.0 50.6 51.1 51.5

60% 51.3 51.6 51.3 50.0 49.1 48.7 49.0 49.3 49.7 50.2 50.7 51.2

70% 51.1 51.3 51.0 49.7 48.8 48.5 48.7 49.1 49.5 49.9 50.4 50.8

80% 50.6 50.8 50.5 49.3 48.4 48.1 48.2 48.5 48.9 49.3 49.7 50.4

90% 49.7 49.9 50.0 48.4 47.3 47.1 47.3 47.6 48.0 48.5 48.9 49.4

Full Simulation Period
b 52.5 52.4 51.6 50.3 49.3 49.0 49.3 49.7 50.3 51.1 51.6 52.1

Wet (23%) 48.8 49.0 48.5 49.4 48.3 47.9 48.0 48.3 48.6 49.0 49.5 49.9

Above Normal (24%) 53.4 52.8 51.4 49.7 48.4 48.2 48.5 48.8 49.3 50.0 50.7 51.3

Below Normal (10%) 51.5 51.5 51.0 50.4 49.4 49.0 49.2 49.6 50.1 50.6 51.1 51.5

Dry (16%) 51.4 51.6 51.3 50.5 49.8 49.5 49.8 50.2 50.7 51.3 51.9 52.5

Critical (27%) 53.3 53.3 52.4 51.4 50.7 50.3 50.8 51.5 52.6 53.9 54.4 54.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.9 0.5 -0.2 0.2 -0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.8

20% -0.1 -0.2 -0.1 -0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.2

30% -0.1 -0.1 -0.2 0.0 -0.1 0.0 0.1 0.0 0.0 0.0 -0.2 0.0

40% -0.2 -0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 -0.1 0.1 -0.1 -0.1

50% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.2 -0.1

60% 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 0.0

70% -0.1 -0.1 0.0 -0.1 -0.1 0.1 0.1 0.0 0.0 -0.1 -0.1 0.0

80% 0.0 -0.2 0.0 -0.1 -0.1 0.0 0.3 0.1 -0.1 -0.2 -0.3 0.0

90% -0.2 -0.1 -0.1 -0.7 -0.2 0.1 0.1 0.1 0.1 0.0 -0.2 0.0

Full Simulation Period
b 0.0 -0.1 -0.1 -0.1 -0.1 0.0 0.1 0.0 0.1 0.2 -0.1 -0.1

Wet (23%) 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1

Above Normal (24%) 0.3 0.0 -0.2 -0.2 -0.3 -0.1 0.1 0.0 0.0 -0.1 -0.1 0.0

Below Normal (10%) -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dry (16%) -0.1 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (27%) -0.3 -0.1 0.0 0.0 0.0 0.1 0.2 0.1 0.4 0.7 -0.4 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.5.3 Stanislaus River below New Melones Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 54.7 54.8 53.5 52.1 51.2 50.7 51.0 51.5 52.1 53.0 53.7 54.1

20% 53.8 53.9 52.7 51.5 50.4 50.1 50.2 50.9 51.5 52.0 52.7 53.1

30% 52.8 52.8 52.3 50.9 50.0 49.6 49.9 50.4 50.9 51.4 52.2 52.5

40% 52.3 52.3 51.7 50.7 49.6 49.3 49.7 50.2 50.6 51.1 51.7 52.0

50% 51.8 51.9 51.4 50.3 49.4 49.1 49.3 49.6 50.1 50.7 51.3 51.6

60% 51.3 51.6 51.3 50.1 49.1 48.7 48.9 49.3 49.8 50.3 50.7 51.1

70% 51.1 51.4 51.0 49.8 48.9 48.4 48.7 49.0 49.4 50.0 50.5 50.8

80% 50.6 50.9 50.6 49.4 48.5 48.0 47.9 48.4 49.1 49.5 50.0 50.4

90% 49.8 50.0 50.1 49.1 47.6 47.1 47.2 47.5 48.0 48.6 49.1 49.4

Full Simulation Period
b 52.5 52.4 51.6 50.4 49.4 49.0 49.2 49.7 50.2 50.9 51.8 52.2

Wet (23%) 48.9 49.0 48.5 49.5 48.2 47.9 48.0 48.3 48.7 49.1 49.6 50.0

Above Normal (24%) 53.1 52.8 51.6 49.9 48.7 48.2 48.4 48.8 49.4 50.0 50.8 51.4

Below Normal (10%) 51.5 51.6 51.1 50.4 49.4 49.0 49.2 49.6 50.1 50.6 51.1 51.6

Dry (16%) 51.5 51.7 51.4 50.6 49.9 49.6 49.8 50.2 50.8 51.3 51.9 52.5

Critical (27%) 53.6 53.4 52.4 51.4 50.7 50.2 50.6 51.4 52.2 53.2 54.8 55.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.7 57.0 53.9 52.0 51.0 50.7 51.2 52.3 53.1 55.4 59.8 63.1

20% 56.7 55.0 52.8 51.4 50.3 50.0 50.4 51.4 52.0 53.4 54.4 55.9

30% 54.4 53.7 52.3 50.9 49.6 49.5 50.0 50.7 51.3 52.2 53.1 53.8

40% 53.2 53.1 51.9 50.4 49.4 49.1 49.8 50.3 50.8 51.5 52.1 52.8

50% 52.5 52.6 51.6 50.2 49.0 49.0 49.3 49.9 50.3 51.2 51.7 52.1

60% 52.1 52.3 51.2 49.7 48.7 48.6 48.9 49.4 49.7 50.4 50.9 51.5

70% 51.5 51.8 51.0 49.4 48.3 48.0 48.5 48.9 49.3 50.0 50.6 51.1

80% 51.1 51.3 50.2 48.9 47.3 47.3 47.6 48.1 48.5 49.5 50.1 50.7

90% 49.9 50.1 49.5 47.8 46.3 46.3 46.7 47.1 47.4 48.4 48.9 49.5

Full Simulation Period
b 54.0 53.1 51.7 50.0 48.9 48.7 49.2 50.0 50.4 51.7 52.8 53.9

Wet (23%) 50.1 49.7 48.7 49.3 47.9 47.7 47.6 48.0 48.4 48.9 49.4 49.9

Above Normal (24%) 54.7 53.3 51.2 49.3 47.9 47.9 48.3 48.9 49.7 50.6 51.7 52.6

Below Normal (10%) 52.9 51.6 50.7 49.7 48.9 48.6 49.1 49.8 50.4 51.2 52.1 52.9

Dry (16%) 53.0 53.0 52.1 50.7 49.7 49.3 49.7 50.6 51.6 52.9 53.1 54.4

Critical (27%) 55.3 54.0 52.4 50.9 50.0 50.0 51.1 52.6 52.0 54.5 56.8 58.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6.0 2.2 0.4 -0.1 -0.1 0.0 0.2 0.7 1.0 2.4 6.1 9.0

20% 2.9 1.1 0.1 -0.1 -0.1 -0.1 0.2 0.5 0.5 1.3 1.7 2.8

30% 1.6 0.9 0.0 0.0 -0.3 -0.1 0.1 0.3 0.4 0.8 0.8 1.3

40% 0.9 0.7 0.2 -0.3 -0.2 -0.1 0.1 0.1 0.2 0.4 0.4 0.8

50% 0.7 0.7 0.2 -0.2 -0.4 -0.1 0.0 0.2 0.1 0.5 0.4 0.5

60% 0.8 0.6 -0.1 -0.4 -0.4 -0.1 0.0 0.1 -0.1 0.1 0.2 0.4

70% 0.4 0.4 0.0 -0.3 -0.5 -0.4 -0.1 -0.1 -0.1 0.1 0.1 0.3

80% 0.5 0.4 -0.3 -0.5 -1.2 -0.7 -0.2 -0.3 -0.5 0.0 0.1 0.4

90% 0.1 0.1 -0.6 -1.3 -1.2 -0.7 -0.5 -0.4 -0.5 -0.1 -0.2 0.1

Full Simulation Period
b 1.5 0.7 0.0 -0.4 -0.5 -0.3 0.0 0.4 0.1 0.8 1.0 1.7

Wet (23%) 1.2 0.7 0.2 -0.1 -0.3 -0.2 -0.4 -0.3 -0.3 -0.2 -0.1 0.0

Above Normal (24%) 1.6 0.5 -0.4 -0.7 -0.8 -0.3 -0.1 0.1 0.3 0.6 1.0 1.2

Below Normal (10%) 1.4 0.0 -0.4 -0.7 -0.5 -0.4 -0.1 0.1 0.3 0.6 1.0 1.3

Dry (16%) 1.5 1.3 0.7 0.1 -0.2 -0.3 -0.1 0.4 0.8 1.6 1.2 2.0

Critical (27%) 1.7 0.6 0.0 -0.6 -0.7 -0.3 0.6 1.2 -0.1 1.3 2.0 3.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.5.4 Stanislaus River below New Melones Reservoir, Monthly Temperature 



5C.3.2.6 Stanislaus River below Tulloch Reservoir Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.5 59.0 54.8 50.7 50.2 51.2 52.6 53.6 54.7 56.5 57.4 59.2

20% 57.4 56.6 53.3 50.3 49.5 50.6 52.1 53.0 54.1 55.0 55.7 56.7

30% 55.6 55.1 52.8 49.6 48.8 50.2 51.7 52.6 53.4 54.3 55.0 55.6

40% 55.1 54.6 52.0 49.1 48.5 49.8 51.3 52.4 52.9 53.9 54.5 55.0

50% 54.5 54.1 51.7 48.7 48.0 49.6 51.0 52.1 52.6 53.7 54.1 54.5

60% 54.1 53.9 51.4 48.3 47.8 49.3 50.6 51.6 52.2 52.8 53.5 54.0

70% 53.6 53.2 50.9 47.8 47.5 48.9 50.1 51.3 51.8 52.4 53.2 53.5

80% 53.2 52.6 50.4 47.1 46.7 48.4 49.7 51.0 51.4 51.8 52.8 53.1

90% 52.0 51.8 49.9 46.3 45.8 47.5 48.8 50.2 50.3 50.8 51.5 51.8

Full Simulation Period
b 55.6 54.7 51.9 48.6 48.1 49.5 50.9 52.1 52.8 53.7 54.6 55.4

Wet (23%) 51.5 51.0 48.7 47.6 47.1 48.8 49.6 50.9 51.0 51.5 52.2 52.4

Above Normal (24%) 56.3 54.9 51.5 48.1 47.4 48.7 50.1 51.4 51.9 52.7 53.7 54.5

Below Normal (10%) 54.6 53.8 51.0 48.3 48.1 49.4 51.0 51.7 52.2 53.3 54.0 54.4

Dry (16%) 54.5 54.1 51.9 49.0 48.6 50.0 51.6 52.3 53.2 54.3 55.2 56.0

Critical (27%) 57.0 55.8 53.0 49.6 49.2 50.7 52.3 53.7 55.1 56.5 57.2 58.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57.8 57.4 54.4 50.7 50.3 51.4 52.7 53.5 54.5 55.7 56.5 57.2

20% 56.0 55.9 53.4 50.0 49.6 50.7 52.0 52.8 53.8 54.8 55.3 55.7

30% 55.2 54.7 52.9 49.6 48.9 50.3 51.7 52.5 53.2 53.9 54.8 55.1

40% 54.7 54.4 51.9 49.1 48.7 49.9 51.3 52.3 53.0 53.7 54.2 54.6

50% 54.4 53.9 51.6 48.9 48.3 49.7 51.1 52.1 52.6 53.2 53.9 54.2

60% 53.9 53.4 51.4 48.4 47.9 49.4 50.8 51.7 52.2 52.7 53.4 53.6

70% 53.5 53.0 51.0 48.0 47.7 49.1 50.3 51.6 52.0 52.5 53.1 53.4

80% 53.1 52.7 50.6 47.5 47.3 48.6 49.9 51.0 51.5 51.8 52.6 52.9

90% 52.1 51.9 49.7 47.0 46.0 47.9 49.1 50.3 50.7 51.1 51.8 51.7

Full Simulation Period
b 54.9 54.5 52.0 48.7 48.3 49.7 51.0 52.0 52.7 53.4 54.3 54.7

Wet (23%) 51.1 50.8 48.6 47.6 47.6 48.8 49.8 51.0 51.4 51.6 52.3 52.4

Above Normal (24%) 55.4 55.0 52.0 48.5 47.7 49.0 50.3 51.4 51.8 52.4 53.3 53.8

Below Normal (10%) 54.0 53.4 50.9 48.3 48.3 49.5 51.0 51.7 52.2 53.2 53.7 54.0

Dry (16%) 54.0 53.7 51.6 48.9 48.6 50.1 51.5 52.3 53.1 53.9 54.5 54.9

Critical (27%) 56.1 55.6 53.1 49.7 49.3 50.9 52.2 53.3 54.5 55.5 57.0 57.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2.7 -1.6 -0.3 0.0 0.1 0.2 0.1 -0.1 -0.2 -0.8 -0.9 -2.0

20% -1.3 -0.7 0.1 -0.3 0.1 0.2 -0.1 -0.1 -0.3 -0.3 -0.4 -1.0

30% -0.5 -0.4 0.0 0.0 0.1 0.1 -0.1 -0.1 -0.2 -0.3 -0.3 -0.5

40% -0.4 -0.2 -0.1 0.1 0.2 0.1 0.0 -0.1 0.1 -0.2 -0.3 -0.4

50% -0.2 -0.2 -0.1 0.1 0.3 0.1 0.1 0.0 0.0 -0.5 -0.2 -0.3

60% -0.2 -0.4 0.0 0.2 0.1 0.1 0.2 0.0 -0.1 -0.1 -0.1 -0.3

70% -0.1 -0.2 0.1 0.2 0.1 0.1 0.2 0.3 0.2 0.0 -0.1 -0.1

80% -0.1 0.1 0.1 0.3 0.5 0.2 0.2 0.0 0.1 0.0 -0.2 -0.1

90% 0.0 0.1 -0.2 0.7 0.2 0.4 0.3 0.1 0.4 0.3 0.3 -0.1

Full Simulation Period
b -0.7 -0.2 0.1 0.1 0.2 0.1 0.1 -0.1 -0.1 -0.4 -0.3 -0.7

Wet (23%) -0.4 -0.3 -0.1 0.1 0.5 0.0 0.3 0.1 0.3 0.1 0.1 0.0

Above Normal (24%) -0.8 0.0 0.5 0.4 0.3 0.3 0.1 0.0 -0.1 -0.3 -0.5 -0.7

Below Normal (10%) -0.6 -0.4 -0.1 0.0 0.2 0.1 0.0 0.1 0.0 -0.1 -0.3 -0.4

Dry (16%) -0.5 -0.4 -0.2 -0.1 0.0 0.0 -0.1 0.0 -0.1 -0.4 -0.8 -1.1

Critical (27%) -1.0 -0.2 0.0 0.1 0.1 0.2 -0.1 -0.5 -0.6 -0.9 -0.2 -1.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.6.1 Stanislaus River below Tulloch Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57.8 57.4 54.4 50.7 50.3 51.4 52.7 53.5 54.5 55.7 56.5 57.2

20% 56.0 55.9 53.4 50.0 49.6 50.7 52.0 52.8 53.8 54.8 55.3 55.7

30% 55.2 54.7 52.9 49.6 48.9 50.3 51.7 52.5 53.2 53.9 54.8 55.1

40% 54.7 54.4 51.9 49.1 48.7 49.9 51.3 52.3 53.0 53.7 54.2 54.6

50% 54.4 53.9 51.6 48.9 48.3 49.7 51.1 52.1 52.6 53.2 53.9 54.2

60% 53.9 53.4 51.4 48.4 47.9 49.4 50.8 51.7 52.2 52.7 53.4 53.6

70% 53.5 53.0 51.0 48.0 47.7 49.1 50.3 51.6 52.0 52.5 53.1 53.4

80% 53.1 52.7 50.6 47.5 47.3 48.6 49.9 51.0 51.5 51.8 52.6 52.9

90% 52.1 51.9 49.7 47.0 46.0 47.9 49.1 50.3 50.7 51.1 51.8 51.7

Full Simulation Period
b 54.9 54.5 52.0 48.7 48.3 49.7 51.0 52.0 52.7 53.4 54.3 54.7

Wet (23%) 51.1 50.8 48.6 47.6 47.6 48.8 49.8 51.0 51.4 51.6 52.3 52.4

Above Normal (24%) 55.4 55.0 52.0 48.5 47.7 49.0 50.3 51.4 51.8 52.4 53.3 53.8

Below Normal (10%) 54.0 53.4 50.9 48.3 48.3 49.5 51.0 51.7 52.2 53.2 53.7 54.0

Dry (16%) 54.0 53.7 51.6 48.9 48.6 50.1 51.5 52.3 53.1 53.9 54.5 54.9

Critical (27%) 56.1 55.6 53.1 49.7 49.3 50.9 52.2 53.3 54.5 55.5 57.0 57.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.5 59.0 54.8 50.7 50.2 51.2 52.6 53.6 54.7 56.5 57.4 59.2

20% 57.4 56.6 53.3 50.3 49.5 50.6 52.1 53.0 54.1 55.0 55.7 56.7

30% 55.6 55.1 52.8 49.6 48.8 50.2 51.7 52.6 53.4 54.3 55.0 55.6

40% 55.1 54.6 52.0 49.1 48.5 49.8 51.3 52.4 52.9 53.9 54.5 55.0

50% 54.5 54.1 51.7 48.7 48.0 49.6 51.0 52.1 52.6 53.7 54.1 54.5

60% 54.1 53.9 51.4 48.3 47.8 49.3 50.6 51.6 52.2 52.8 53.5 54.0

70% 53.6 53.2 50.9 47.8 47.5 48.9 50.1 51.3 51.8 52.4 53.2 53.5

80% 53.2 52.6 50.4 47.1 46.7 48.4 49.7 51.0 51.4 51.8 52.8 53.1

90% 52.0 51.8 49.9 46.3 45.8 47.5 48.8 50.2 50.3 50.8 51.5 51.8

Full Simulation Period
b 55.6 54.7 51.9 48.6 48.1 49.5 50.9 52.1 52.8 53.7 54.6 55.4

Wet (23%) 51.5 51.0 48.7 47.6 47.1 48.8 49.6 50.9 51.0 51.5 52.2 52.4

Above Normal (24%) 56.3 54.9 51.5 48.1 47.4 48.7 50.1 51.4 51.9 52.7 53.7 54.5

Below Normal (10%) 54.6 53.8 51.0 48.3 48.1 49.4 51.0 51.7 52.2 53.3 54.0 54.4

Dry (16%) 54.5 54.1 51.9 49.0 48.6 50.0 51.6 52.3 53.2 54.3 55.2 56.0

Critical (27%) 57.0 55.8 53.0 49.6 49.2 50.7 52.3 53.7 55.1 56.5 57.2 58.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.7 1.6 0.3 0.0 -0.1 -0.2 -0.1 0.1 0.2 0.8 0.9 2.0

20% 1.3 0.7 -0.1 0.3 -0.1 -0.2 0.1 0.1 0.3 0.3 0.4 1.0

30% 0.5 0.4 0.0 0.0 -0.1 -0.1 0.1 0.1 0.2 0.3 0.3 0.5

40% 0.4 0.2 0.1 -0.1 -0.2 -0.1 0.0 0.1 -0.1 0.2 0.3 0.4

50% 0.2 0.2 0.1 -0.1 -0.3 -0.1 -0.1 0.0 0.0 0.5 0.2 0.3

60% 0.2 0.4 0.0 -0.2 -0.1 -0.1 -0.2 0.0 0.1 0.1 0.1 0.3

70% 0.1 0.2 -0.1 -0.2 -0.1 -0.1 -0.2 -0.3 -0.2 0.0 0.1 0.1

80% 0.1 -0.1 -0.1 -0.3 -0.5 -0.2 -0.2 0.0 -0.1 0.0 0.2 0.1

90% 0.0 -0.1 0.2 -0.7 -0.2 -0.4 -0.3 -0.1 -0.4 -0.3 -0.3 0.1

Full Simulation Period
b 0.7 0.2 -0.1 -0.1 -0.2 -0.1 -0.1 0.1 0.1 0.4 0.3 0.7

Wet (23%) 0.4 0.3 0.1 -0.1 -0.5 0.0 -0.3 -0.1 -0.3 -0.1 -0.1 0.0

Above Normal (24%) 0.8 0.0 -0.5 -0.4 -0.3 -0.3 -0.1 0.0 0.1 0.3 0.5 0.7

Below Normal (10%) 0.6 0.4 0.1 0.0 -0.2 -0.1 0.0 -0.1 0.0 0.1 0.3 0.4

Dry (16%) 0.5 0.4 0.2 0.1 0.0 0.0 0.1 0.0 0.1 0.4 0.8 1.1

Critical (27%) 1.0 0.2 0.0 -0.1 -0.1 -0.2 0.1 0.5 0.6 0.9 0.2 1.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.6.2 Stanislaus River below Tulloch Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57.8 57.4 54.4 50.7 50.3 51.4 52.7 53.5 54.5 55.7 56.5 57.2

20% 56.0 55.9 53.4 50.0 49.6 50.7 52.0 52.8 53.8 54.8 55.3 55.7

30% 55.2 54.7 52.9 49.6 48.9 50.3 51.7 52.5 53.2 53.9 54.8 55.1

40% 54.7 54.4 51.9 49.1 48.7 49.9 51.3 52.3 53.0 53.7 54.2 54.6

50% 54.4 53.9 51.6 48.9 48.3 49.7 51.1 52.1 52.6 53.2 53.9 54.2

60% 53.9 53.4 51.4 48.4 47.9 49.4 50.8 51.7 52.2 52.7 53.4 53.6

70% 53.5 53.0 51.0 48.0 47.7 49.1 50.3 51.6 52.0 52.5 53.1 53.4

80% 53.1 52.7 50.6 47.5 47.3 48.6 49.9 51.0 51.5 51.8 52.6 52.9

90% 52.1 51.9 49.7 47.0 46.0 47.9 49.1 50.3 50.7 51.1 51.8 51.7

Full Simulation Period
b 54.9 54.5 52.0 48.7 48.3 49.7 51.0 52.0 52.7 53.4 54.3 54.7

Wet (23%) 51.1 50.8 48.6 47.6 47.6 48.8 49.8 51.0 51.4 51.6 52.3 52.4

Above Normal (24%) 55.4 55.0 52.0 48.5 47.7 49.0 50.3 51.4 51.8 52.4 53.3 53.8

Below Normal (10%) 54.0 53.4 50.9 48.3 48.3 49.5 51.0 51.7 52.2 53.2 53.7 54.0

Dry (16%) 54.0 53.7 51.6 48.9 48.6 50.1 51.5 52.3 53.1 53.9 54.5 54.9

Critical (27%) 56.1 55.6 53.1 49.7 49.3 50.9 52.2 53.3 54.5 55.5 57.0 57.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57.8 57.5 54.3 50.8 50.3 51.3 52.7 53.5 54.5 55.7 56.4 57.3

20% 56.4 55.9 53.5 50.0 49.6 50.7 52.0 52.8 53.8 54.8 55.3 55.7

30% 55.1 54.5 52.8 49.5 49.1 50.3 51.5 52.4 53.2 54.0 54.7 55.1

40% 54.6 54.1 51.8 49.0 48.7 49.9 51.4 52.2 52.8 53.6 54.2 54.5

50% 54.2 53.7 51.5 48.7 48.2 49.7 51.0 51.9 52.5 53.3 53.8 54.1

60% 53.7 53.4 51.3 48.5 47.9 49.5 50.8 51.6 52.1 52.9 53.3 53.6

70% 53.5 53.0 50.9 48.0 47.6 49.0 50.4 51.4 51.7 52.6 53.0 53.2

80% 52.9 52.7 50.5 47.5 47.2 48.6 49.9 50.9 51.2 52.1 52.5 52.8

90% 51.9 51.8 49.6 46.8 46.2 47.8 49.2 50.1 50.7 51.3 51.7 51.7

Full Simulation Period
b 54.8 54.3 51.8 48.6 48.3 49.6 51.0 51.9 52.6 53.6 54.3 54.5

Wet (23%) 51.0 50.7 48.5 47.6 47.7 48.8 49.8 50.8 51.3 51.8 52.2 52.3

Above Normal (24%) 55.6 55.0 51.8 48.5 47.6 48.9 50.3 51.2 51.6 52.6 53.3 53.8

Below Normal (10%) 53.9 53.3 50.8 48.5 48.3 49.5 51.0 51.6 52.3 53.2 53.7 54.0

Dry (16%) 53.8 53.5 51.5 48.9 48.6 50.0 51.5 52.2 53.0 53.9 54.4 54.9

Critical (27%) 55.8 55.3 52.9 49.6 49.2 50.9 52.3 53.3 54.5 56.1 56.9 57.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.0 0.1 -0.2 0.1 0.0 -0.1 0.0 0.0 0.1 0.0 -0.1 0.0

20% 0.4 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

30% -0.1 -0.2 -0.1 -0.1 0.2 0.0 -0.1 -0.1 -0.1 0.1 0.0 0.0

40% -0.1 -0.3 -0.1 -0.1 0.0 0.0 0.0 -0.1 -0.1 -0.1 0.0 -0.1

50% -0.1 -0.2 -0.1 -0.1 -0.1 -0.1 0.0 -0.2 -0.1 0.0 -0.1 -0.2

60% -0.1 -0.1 -0.1 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.2 -0.1 0.0

70% 0.0 0.0 -0.2 0.0 -0.1 -0.1 0.1 -0.1 -0.3 0.2 0.0 -0.2

80% -0.2 0.0 -0.1 0.0 0.0 -0.1 0.0 -0.1 -0.2 0.3 -0.1 -0.2

90% -0.1 -0.1 -0.1 -0.2 0.2 -0.1 0.1 -0.2 0.0 0.2 -0.1 -0.1

Full Simulation Period
b -0.1 -0.1 -0.1 0.0 0.0 -0.1 0.0 -0.1 -0.1 0.3 0.0 -0.1

Wet (23%) -0.1 -0.1 -0.1 0.0 0.1 0.0 0.0 -0.2 -0.1 0.2 0.0 -0.1

Above Normal (24%) 0.2 0.0 -0.2 -0.1 0.0 -0.1 0.0 -0.1 -0.2 0.2 0.0 0.0

Below Normal (10%) -0.1 -0.1 0.0 0.2 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0

Dry (16%) -0.1 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0

Critical (27%) -0.3 -0.2 -0.2 -0.1 -0.1 0.0 0.1 0.1 0.1 0.6 0.0 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.6.3 Stanislaus River below Tulloch Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57.8 57.4 54.4 50.7 50.3 51.4 52.7 53.5 54.5 55.7 56.5 57.2

20% 56.0 55.9 53.4 50.0 49.6 50.7 52.0 52.8 53.8 54.8 55.3 55.7

30% 55.2 54.7 52.9 49.6 48.9 50.3 51.7 52.5 53.2 53.9 54.8 55.1

40% 54.7 54.4 51.9 49.1 48.7 49.9 51.3 52.3 53.0 53.7 54.2 54.6

50% 54.4 53.9 51.6 48.9 48.3 49.7 51.1 52.1 52.6 53.2 53.9 54.2

60% 53.9 53.4 51.4 48.4 47.9 49.4 50.8 51.7 52.2 52.7 53.4 53.6

70% 53.5 53.0 51.0 48.0 47.7 49.1 50.3 51.6 52.0 52.5 53.1 53.4

80% 53.1 52.7 50.6 47.5 47.3 48.6 49.9 51.0 51.5 51.8 52.6 52.9

90% 52.1 51.9 49.7 47.0 46.0 47.9 49.1 50.3 50.7 51.1 51.8 51.7

Full Simulation Period
b 54.9 54.5 52.0 48.7 48.3 49.7 51.0 52.0 52.7 53.4 54.3 54.7

Wet (23%) 51.1 50.8 48.6 47.6 47.6 48.8 49.8 51.0 51.4 51.6 52.3 52.4

Above Normal (24%) 55.4 55.0 52.0 48.5 47.7 49.0 50.3 51.4 51.8 52.4 53.3 53.8

Below Normal (10%) 54.0 53.4 50.9 48.3 48.3 49.5 51.0 51.7 52.2 53.2 53.7 54.0

Dry (16%) 54.0 53.7 51.6 48.9 48.6 50.1 51.5 52.3 53.1 53.9 54.5 54.9

Critical (27%) 56.1 55.6 53.1 49.7 49.3 50.9 52.2 53.3 54.5 55.5 57.0 57.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64.5 60.2 55.1 51.0 50.0 51.1 52.9 53.9 55.2 57.1 60.8 63.2

20% 58.4 57.9 53.6 50.2 49.5 50.6 52.2 53.2 54.3 55.4 56.8 57.9

30% 56.4 55.7 52.7 49.4 48.8 50.0 51.8 52.6 53.4 54.7 55.5 56.1

40% 55.3 54.8 52.1 49.0 48.4 49.7 51.6 52.4 52.9 54.0 54.9 55.2

50% 54.7 54.2 51.8 48.7 48.0 49.5 51.0 52.2 52.6 53.7 54.2 54.6

60% 54.4 53.9 51.5 48.3 47.7 49.2 50.6 51.8 52.2 52.8 53.5 54.0

70% 53.7 53.4 50.9 47.9 47.2 48.8 50.1 51.4 51.7 52.4 53.2 53.6

80% 53.3 52.7 50.4 47.1 46.7 48.1 49.6 50.8 51.3 51.9 52.8 53.1

90% 52.1 51.8 49.8 45.9 45.6 47.4 48.7 50.1 50.1 50.7 51.4 52.0

Full Simulation Period
b 56.2 55.1 52.0 48.6 48.0 49.4 50.9 52.2 52.6 53.9 55.1 56.0

Wet (23%) 52.0 51.3 48.8 47.6 47.0 48.7 49.5 50.8 50.9 51.4 52.1 52.4

Above Normal (24%) 57.2 55.5 51.5 48.1 47.2 48.6 50.1 51.5 51.9 52.8 54.0 54.9

Below Normal (10%) 55.4 53.7 50.9 48.1 48.0 49.2 51.0 51.8 52.4 53.6 54.5 55.1

Dry (16%) 55.1 54.7 52.2 49.2 48.7 50.0 51.7 52.6 53.4 55.0 55.7 56.5

Critical (27%) 57.4 56.3 53.1 49.6 49.1 50.6 52.6 54.1 54.5 56.5 58.5 60.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6.7 2.8 0.7 0.3 -0.3 -0.3 0.2 0.4 0.8 1.4 4.3 6.0

20% 2.4 2.1 0.2 0.2 -0.2 -0.1 0.2 0.4 0.4 0.6 1.6 2.2

30% 1.2 1.0 -0.1 -0.2 -0.2 -0.3 0.2 0.2 0.2 0.8 0.8 1.0

40% 0.5 0.4 0.2 -0.1 -0.3 -0.2 0.2 0.2 0.0 0.3 0.6 0.6

50% 0.4 0.3 0.2 -0.2 -0.3 -0.2 -0.1 0.2 0.0 0.5 0.3 0.3

60% 0.5 0.5 0.1 -0.1 -0.2 -0.3 -0.2 0.2 0.0 0.1 0.1 0.4

70% 0.2 0.3 -0.1 -0.1 -0.4 -0.3 -0.2 -0.2 -0.3 0.0 0.1 0.3

80% 0.2 0.0 -0.2 -0.3 -0.6 -0.5 -0.3 -0.3 -0.1 0.1 0.2 0.2

90% 0.0 -0.1 0.1 -1.0 -0.4 -0.5 -0.4 -0.2 -0.6 -0.4 -0.4 0.3

Full Simulation Period
b 1.3 0.6 0.0 -0.1 -0.3 -0.3 0.0 0.3 0.0 0.5 0.8 1.4

Wet (23%) 0.9 0.5 0.2 0.0 -0.5 -0.1 -0.3 -0.2 -0.5 -0.2 -0.1 0.0

Above Normal (24%) 1.8 0.5 -0.5 -0.4 -0.5 -0.5 -0.2 0.1 0.0 0.5 0.7 1.0

Below Normal (10%) 1.4 0.3 0.1 -0.1 -0.3 -0.2 0.0 0.1 0.1 0.4 0.7 1.1

Dry (16%) 1.1 1.0 0.6 0.2 0.1 -0.1 0.1 0.3 0.4 1.1 1.2 1.6

Critical (27%) 1.4 0.8 0.1 -0.1 -0.2 -0.3 0.3 0.8 0.0 0.9 1.5 2.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.6.4 Stanislaus River below Tulloch Reservoir, Monthly Temperature 



5C.3.2.7 Stanislaus River below Goodwin Dam Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.7 59.2 54.6 51.1 50.8 51.9 53.1 54.1 55.6 57.6 58.3 60.1

20% 58.0 56.6 53.3 50.3 50.2 51.4 52.4 53.6 54.8 55.9 56.5 57.4

30% 56.1 55.5 52.5 49.7 49.5 50.8 52.1 53.0 54.0 55.1 55.8 56.4

40% 55.5 54.8 51.9 49.3 48.9 50.6 51.7 52.8 53.7 54.6 55.3 55.7

50% 55.0 54.2 51.6 48.9 48.8 50.3 51.4 52.6 53.3 54.4 54.8 55.3

60% 54.5 54.0 51.3 48.4 48.4 50.0 51.0 52.1 52.8 53.5 54.2 54.6

70% 54.0 53.5 51.0 48.0 48.0 49.8 50.6 51.8 52.5 53.2 53.9 54.2

80% 53.5 52.9 50.4 47.3 47.4 49.0 50.1 51.5 52.0 52.6 53.3 53.8

90% 52.4 52.1 49.9 46.5 46.7 48.3 49.2 50.6 50.8 51.5 52.2 52.6

Full Simulation Period
b 56.0 54.9 51.9 48.8 48.7 50.2 51.3 52.5 53.5 54.6 55.3 56.1

Wet (23%) 51.9 51.3 48.8 47.9 47.6 49.1 50.0 51.3 51.6 52.2 52.8 53.0

Above Normal (24%) 56.7 55.2 51.5 48.4 48.0 49.6 50.6 51.9 52.5 53.5 54.5 55.2

Below Normal (10%) 55.0 54.1 51.0 48.4 48.7 50.0 51.3 52.1 52.9 54.1 54.7 55.1

Dry (16%) 54.9 54.3 51.8 49.2 49.2 50.9 51.9 52.8 53.9 55.1 56.0 56.7

Critical (27%) 57.4 56.0 52.9 49.7 49.9 51.5 52.7 54.3 56.0 57.5 58.2 59.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.8 57.3 54.1 50.9 50.8 52.1 53.2 54.1 55.4 56.6 57.4 57.9

20% 57.0 56.0 53.4 50.1 50.2 51.4 52.4 53.5 54.6 55.6 56.0 56.7

30% 56.2 54.9 52.9 49.8 49.5 50.9 52.1 53.0 53.9 54.8 55.4 55.8

40% 55.5 54.6 51.9 49.2 49.1 50.7 51.7 52.7 53.6 54.5 55.0 55.3

50% 55.0 54.0 51.6 49.0 48.8 50.5 51.5 52.6 53.1 54.0 54.7 55.0

60% 54.6 53.8 51.4 48.5 48.5 50.2 51.2 52.1 52.8 53.4 54.1 54.4

70% 54.2 53.3 51.0 48.1 48.3 49.9 50.8 52.0 52.5 53.2 53.8 54.0

80% 53.6 52.9 50.6 47.6 47.8 49.2 50.3 51.6 52.0 52.5 53.3 53.5

90% 52.7 52.1 49.8 47.1 46.9 48.6 49.6 50.7 51.3 51.7 52.4 52.4

Full Simulation Period
b 55.6 54.6 51.9 48.9 48.9 50.4 51.4 52.5 53.3 54.1 55.0 55.4

Wet (23%) 51.7 51.0 48.6 47.9 48.0 49.4 50.2 51.4 51.9 52.3 52.9 53.0

Above Normal (24%) 56.2 55.1 51.9 48.7 48.4 49.9 50.7 51.9 52.4 53.1 54.0 54.5

Below Normal (10%) 54.7 53.6 50.9 48.4 48.8 50.1 51.4 52.2 52.9 53.9 54.4 54.7

Dry (16%) 54.7 53.9 51.6 49.1 49.2 50.9 51.9 52.8 53.8 54.7 55.2 55.6

Critical (27%) 56.8 55.7 52.9 49.8 50.0 51.7 52.7 53.9 55.3 56.4 57.8 58.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2.0 -1.8 -0.5 -0.1 0.0 0.2 0.1 0.0 -0.2 -1.0 -1.0 -2.2

20% -1.0 -0.6 0.1 -0.2 0.0 0.0 0.0 -0.2 -0.2 -0.3 -0.5 -0.8

30% 0.1 -0.6 0.3 0.1 0.0 0.1 0.0 -0.1 -0.1 -0.4 -0.4 -0.5

40% 0.1 -0.2 -0.1 -0.1 0.1 0.2 0.0 -0.1 -0.1 -0.2 -0.3 -0.4

50% 0.1 -0.2 0.0 0.1 0.0 0.2 0.1 0.0 -0.2 -0.5 -0.2 -0.3

60% 0.1 -0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.0 -0.1 -0.1 -0.2

70% 0.2 -0.2 0.0 0.1 0.3 0.2 0.2 0.2 0.0 0.0 -0.1 -0.2

80% 0.1 0.0 0.2 0.3 0.4 0.2 0.2 0.1 0.0 -0.1 -0.1 -0.3

90% 0.3 0.0 -0.1 0.6 0.2 0.3 0.4 0.1 0.5 0.2 0.2 -0.2

Full Simulation Period
b -0.4 -0.3 0.0 0.1 0.2 0.2 0.1 -0.1 -0.2 -0.4 -0.4 -0.6

Wet (23%) -0.1 -0.3 -0.1 0.0 0.3 0.2 0.3 0.1 0.3 0.0 0.1 0.0

Above Normal (24%) -0.5 0.0 0.5 0.4 0.3 0.4 0.2 0.0 -0.1 -0.3 -0.5 -0.6

Below Normal (10%) -0.3 -0.4 -0.1 0.0 0.1 0.1 0.0 0.1 0.0 -0.2 -0.3 -0.4

Dry (16%) -0.2 -0.4 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.1 -0.4 -0.8 -1.1

Critical (27%) -0.6 -0.3 0.0 0.1 0.1 0.2 0.0 -0.4 -0.7 -1.1 -0.4 -1.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.7.1 Stanislaus River below Goodwin Dam, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.8 57.3 54.1 50.9 50.8 52.1 53.2 54.1 55.4 56.6 57.4 57.9

20% 57.0 56.0 53.4 50.1 50.2 51.4 52.4 53.5 54.6 55.6 56.0 56.7

30% 56.2 54.9 52.9 49.8 49.5 50.9 52.1 53.0 53.9 54.8 55.4 55.8

40% 55.5 54.6 51.9 49.2 49.1 50.7 51.7 52.7 53.6 54.5 55.0 55.3

50% 55.0 54.0 51.6 49.0 48.8 50.5 51.5 52.6 53.1 54.0 54.7 55.0

60% 54.6 53.8 51.4 48.5 48.5 50.2 51.2 52.1 52.8 53.4 54.1 54.4

70% 54.2 53.3 51.0 48.1 48.3 49.9 50.8 52.0 52.5 53.2 53.8 54.0

80% 53.6 52.9 50.6 47.6 47.8 49.2 50.3 51.6 52.0 52.5 53.3 53.5

90% 52.7 52.1 49.8 47.1 46.9 48.6 49.6 50.7 51.3 51.7 52.4 52.4

Full Simulation Period
b 55.6 54.6 51.9 48.9 48.9 50.4 51.4 52.5 53.3 54.1 55.0 55.4

Wet (23%) 51.7 51.0 48.6 47.9 48.0 49.4 50.2 51.4 51.9 52.3 52.9 53.0

Above Normal (24%) 56.2 55.1 51.9 48.7 48.4 49.9 50.7 51.9 52.4 53.1 54.0 54.5

Below Normal (10%) 54.7 53.6 50.9 48.4 48.8 50.1 51.4 52.2 52.9 53.9 54.4 54.7

Dry (16%) 54.7 53.9 51.6 49.1 49.2 50.9 51.9 52.8 53.8 54.7 55.2 55.6

Critical (27%) 56.8 55.7 52.9 49.8 50.0 51.7 52.7 53.9 55.3 56.4 57.8 58.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.7 59.2 54.6 51.1 50.8 51.9 53.1 54.1 55.6 57.6 58.3 60.1

20% 58.0 56.6 53.3 50.3 50.2 51.4 52.4 53.6 54.8 55.9 56.5 57.4

30% 56.1 55.5 52.5 49.7 49.5 50.8 52.1 53.0 54.0 55.1 55.8 56.4

40% 55.5 54.8 51.9 49.3 48.9 50.6 51.7 52.8 53.7 54.6 55.3 55.7

50% 55.0 54.2 51.6 48.9 48.8 50.3 51.4 52.6 53.3 54.4 54.8 55.3

60% 54.5 54.0 51.3 48.4 48.4 50.0 51.0 52.1 52.8 53.5 54.2 54.6

70% 54.0 53.5 51.0 48.0 48.0 49.8 50.6 51.8 52.5 53.2 53.9 54.2

80% 53.5 52.9 50.4 47.3 47.4 49.0 50.1 51.5 52.0 52.6 53.3 53.8

90% 52.4 52.1 49.9 46.5 46.7 48.3 49.2 50.6 50.8 51.5 52.2 52.6

Full Simulation Period
b 56.0 54.9 51.9 48.8 48.7 50.2 51.3 52.5 53.5 54.6 55.3 56.1

Wet (23%) 51.9 51.3 48.8 47.9 47.6 49.1 50.0 51.3 51.6 52.2 52.8 53.0

Above Normal (24%) 56.7 55.2 51.5 48.4 48.0 49.6 50.6 51.9 52.5 53.5 54.5 55.2

Below Normal (10%) 55.0 54.1 51.0 48.4 48.7 50.0 51.3 52.1 52.9 54.1 54.7 55.1

Dry (16%) 54.9 54.3 51.8 49.2 49.2 50.9 51.9 52.8 53.9 55.1 56.0 56.7

Critical (27%) 57.4 56.0 52.9 49.7 49.9 51.5 52.7 54.3 56.0 57.5 58.2 59.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.0 1.8 0.5 0.1 0.0 -0.2 -0.1 0.0 0.2 1.0 1.0 2.2

20% 1.0 0.6 -0.1 0.2 0.0 0.0 0.0 0.2 0.2 0.3 0.5 0.8

30% -0.1 0.6 -0.3 -0.1 0.0 -0.1 0.0 0.1 0.1 0.4 0.4 0.5

40% -0.1 0.2 0.1 0.1 -0.1 -0.2 0.0 0.1 0.1 0.2 0.3 0.4

50% -0.1 0.2 0.0 -0.1 0.0 -0.2 -0.1 0.0 0.2 0.5 0.2 0.3

60% -0.1 0.2 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 0.0 0.1 0.1 0.2

70% -0.2 0.2 0.0 -0.1 -0.3 -0.2 -0.2 -0.2 0.0 0.0 0.1 0.2

80% -0.1 0.0 -0.2 -0.3 -0.4 -0.2 -0.2 -0.1 0.0 0.1 0.1 0.3

90% -0.3 0.0 0.1 -0.6 -0.2 -0.3 -0.4 -0.1 -0.5 -0.2 -0.2 0.2

Full Simulation Period
b 0.4 0.3 0.0 -0.1 -0.2 -0.2 -0.1 0.1 0.2 0.4 0.4 0.6

Wet (23%) 0.1 0.3 0.1 0.0 -0.3 -0.2 -0.3 -0.1 -0.3 0.0 -0.1 0.0

Above Normal (24%) 0.5 0.0 -0.5 -0.4 -0.3 -0.4 -0.2 0.0 0.1 0.3 0.5 0.6

Below Normal (10%) 0.3 0.4 0.1 0.0 -0.1 -0.1 0.0 -0.1 0.0 0.2 0.3 0.4

Dry (16%) 0.2 0.4 0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.4 0.8 1.1

Critical (27%) 0.6 0.3 0.0 -0.1 -0.1 -0.2 0.0 0.4 0.7 1.1 0.4 1.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.7.2 Stanislaus River below Goodwin Dam, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.8 57.3 54.1 50.9 50.8 52.1 53.2 54.1 55.4 56.6 57.4 57.9

20% 57.0 56.0 53.4 50.1 50.2 51.4 52.4 53.5 54.6 55.6 56.0 56.7

30% 56.2 54.9 52.9 49.8 49.5 50.9 52.1 53.0 53.9 54.8 55.4 55.8

40% 55.5 54.6 51.9 49.2 49.1 50.7 51.7 52.7 53.6 54.5 55.0 55.3

50% 55.0 54.0 51.6 49.0 48.8 50.5 51.5 52.6 53.1 54.0 54.7 55.0

60% 54.6 53.8 51.4 48.5 48.5 50.2 51.2 52.1 52.8 53.4 54.1 54.4

70% 54.2 53.3 51.0 48.1 48.3 49.9 50.8 52.0 52.5 53.2 53.8 54.0

80% 53.6 52.9 50.6 47.6 47.8 49.2 50.3 51.6 52.0 52.5 53.3 53.5

90% 52.7 52.1 49.8 47.1 46.9 48.6 49.6 50.7 51.3 51.7 52.4 52.4

Full Simulation Period
b 55.6 54.6 51.9 48.9 48.9 50.4 51.4 52.5 53.3 54.1 55.0 55.4

Wet (23%) 51.7 51.0 48.6 47.9 48.0 49.4 50.2 51.4 51.9 52.3 52.9 53.0

Above Normal (24%) 56.2 55.1 51.9 48.7 48.4 49.9 50.7 51.9 52.4 53.1 54.0 54.5

Below Normal (10%) 54.7 53.6 50.9 48.4 48.8 50.1 51.4 52.2 52.9 53.9 54.4 54.7

Dry (16%) 54.7 53.9 51.6 49.1 49.2 50.9 51.9 52.8 53.8 54.7 55.2 55.6

Critical (27%) 56.8 55.7 52.9 49.8 50.0 51.7 52.7 53.9 55.3 56.4 57.8 58.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.5 57.6 54.1 50.9 50.8 52.1 53.1 54.0 55.3 56.7 57.3 58.2

20% 57.0 56.0 53.3 50.1 50.1 51.4 52.4 53.5 54.7 55.6 56.0 56.6

30% 56.0 54.7 52.8 49.7 49.5 50.9 52.0 52.9 53.9 54.8 55.4 55.9

40% 55.2 54.3 51.7 49.1 49.1 50.7 51.7 52.6 53.5 54.4 54.9 55.2

50% 54.8 53.9 51.5 48.9 48.8 50.4 51.4 52.4 53.2 54.0 54.5 54.8

60% 54.5 53.7 51.3 48.6 48.5 50.1 51.2 52.1 52.8 53.6 54.0 54.4

70% 54.1 53.2 50.8 48.1 48.1 49.8 50.8 51.9 52.5 53.3 53.7 53.9

80% 53.4 52.9 50.5 47.7 47.7 49.0 50.3 51.4 52.0 52.9 53.2 53.4

90% 52.6 52.1 49.7 47.1 46.9 48.6 49.6 50.6 51.4 51.9 52.4 52.4

Full Simulation Period
b 55.5 54.5 51.8 48.8 48.9 50.4 51.4 52.4 53.4 54.4 55.0 55.3

Wet (23%) 51.6 50.9 48.6 48.0 48.1 49.3 50.2 51.3 51.9 52.5 52.9 52.9

Above Normal (24%) 56.3 55.2 51.8 48.7 48.3 49.7 50.7 51.7 52.4 53.4 54.0 54.5

Below Normal (10%) 54.6 53.6 50.9 48.6 48.8 50.1 51.3 52.1 53.0 54.0 54.4 54.7

Dry (16%) 54.5 53.8 51.4 49.0 49.2 50.9 51.9 52.7 53.8 54.7 55.2 55.6

Critical (27%) 56.5 55.5 52.8 49.7 49.9 51.6 52.7 53.9 55.4 57.0 57.8 57.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.2 0.3 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.1 -0.1 0.3

20% 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0

30% -0.3 -0.2 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.1

40% -0.3 -0.2 -0.1 -0.1 0.1 0.0 0.0 -0.1 -0.1 0.0 -0.1 -0.1

50% -0.2 -0.1 -0.1 -0.1 0.0 -0.1 -0.1 -0.2 0.1 0.0 -0.1 -0.2

60% -0.1 -0.1 -0.1 0.1 0.0 -0.1 0.0 -0.1 0.0 0.2 0.0 0.0

70% -0.1 0.0 -0.2 0.0 -0.2 -0.1 0.0 -0.1 0.0 0.2 -0.1 -0.2

80% -0.2 0.0 -0.1 0.1 -0.1 -0.2 0.0 -0.1 -0.1 0.4 -0.1 -0.1

90% -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 -0.2 0.1 0.2 0.0 0.0

Full Simulation Period
b -0.1 -0.1 -0.1 0.0 0.0 -0.1 0.0 -0.1 0.0 0.3 0.0 -0.2

Wet (23%) -0.1 -0.1 -0.1 0.0 0.1 0.0 0.0 -0.2 0.0 0.2 0.0 -0.1

Above Normal (24%) 0.1 0.1 -0.1 -0.1 -0.1 -0.2 0.0 -0.1 0.0 0.3 0.0 0.0

Below Normal (10%) -0.1 -0.1 0.0 0.2 0.0 0.0 0.0 -0.1 0.1 0.0 0.0 0.0

Dry (16%) -0.2 -0.1 -0.1 -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

Critical (27%) -0.4 -0.2 -0.1 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.6 0.0 -0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.7.3 Stanislaus River below Goodwin Dam, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.8 57.3 54.1 50.9 50.8 52.1 53.2 54.1 55.4 56.6 57.4 57.9

20% 57.0 56.0 53.4 50.1 50.2 51.4 52.4 53.5 54.6 55.6 56.0 56.7

30% 56.2 54.9 52.9 49.8 49.5 50.9 52.1 53.0 53.9 54.8 55.4 55.8

40% 55.5 54.6 51.9 49.2 49.1 50.7 51.7 52.7 53.6 54.5 55.0 55.3

50% 55.0 54.0 51.6 49.0 48.8 50.5 51.5 52.6 53.1 54.0 54.7 55.0

60% 54.6 53.8 51.4 48.5 48.5 50.2 51.2 52.1 52.8 53.4 54.1 54.4

70% 54.2 53.3 51.0 48.1 48.3 49.9 50.8 52.0 52.5 53.2 53.8 54.0

80% 53.6 52.9 50.6 47.6 47.8 49.2 50.3 51.6 52.0 52.5 53.3 53.5

90% 52.7 52.1 49.8 47.1 46.9 48.6 49.6 50.7 51.3 51.7 52.4 52.4

Full Simulation Period
b 55.6 54.6 51.9 48.9 48.9 50.4 51.4 52.5 53.3 54.1 55.0 55.4

Wet (23%) 51.7 51.0 48.6 47.9 48.0 49.4 50.2 51.4 51.9 52.3 52.9 53.0

Above Normal (24%) 56.2 55.1 51.9 48.7 48.4 49.9 50.7 51.9 52.4 53.1 54.0 54.5

Below Normal (10%) 54.7 53.6 50.9 48.4 48.8 50.1 51.4 52.2 52.9 53.9 54.4 54.7

Dry (16%) 54.7 53.9 51.6 49.1 49.2 50.9 51.9 52.8 53.8 54.7 55.2 55.6

Critical (27%) 56.8 55.7 52.9 49.8 50.0 51.7 52.7 53.9 55.3 56.4 57.8 58.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64.8 60.4 54.8 51.2 50.7 51.9 53.2 54.3 56.3 58.3 61.3 64.0

20% 58.8 58.0 53.4 50.3 50.2 51.3 52.5 53.7 55.1 56.6 57.6 58.7

30% 56.7 56.0 52.7 49.6 49.4 50.8 52.2 53.0 54.2 55.6 56.3 56.9

40% 55.7 54.9 52.0 49.1 48.9 50.5 51.9 52.9 53.8 54.7 55.6 55.9

50% 55.2 54.4 51.6 48.9 48.8 50.1 51.4 52.7 53.2 54.5 54.9 55.3

60% 54.8 54.1 51.5 48.4 48.3 49.9 51.0 52.2 52.8 53.5 54.2 54.7

70% 54.2 53.6 50.9 48.0 47.8 49.5 50.6 51.8 52.2 53.2 53.9 54.3

80% 53.6 53.0 50.5 47.3 47.4 48.9 50.0 51.2 52.0 52.6 53.4 53.7

90% 52.5 52.1 49.7 46.2 46.7 48.2 49.1 50.5 50.7 51.5 52.2 52.7

Full Simulation Period
b 56.6 55.3 52.0 48.8 48.6 50.1 51.3 52.7 53.4 54.8 55.9 56.7

Wet (23%) 52.4 51.5 48.9 47.9 47.6 49.1 49.9 51.2 51.5 52.1 52.8 53.1

Above Normal (24%) 57.6 55.7 51.5 48.3 47.9 49.5 50.5 51.9 52.5 53.6 54.7 55.6

Below Normal (10%) 55.8 53.9 50.9 48.3 48.6 49.9 51.3 52.2 53.0 54.3 55.1 55.7

Dry (16%) 55.5 54.9 52.1 49.3 49.3 50.8 52.0 53.0 54.2 55.8 56.4 57.2

Critical (27%) 57.8 56.5 53.0 49.7 49.8 51.3 52.9 54.6 55.6 57.6 59.5 61.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6.0 3.1 0.7 0.3 -0.2 -0.2 0.0 0.2 0.9 1.7 4.0 6.0

20% 1.8 2.0 0.0 0.2 0.0 -0.1 0.1 0.3 0.5 1.0 1.6 2.0

30% 0.5 1.1 -0.2 -0.1 -0.1 -0.1 0.1 0.0 0.3 0.8 0.8 1.1

40% 0.2 0.4 0.1 -0.1 -0.1 -0.3 0.1 0.1 0.2 0.2 0.6 0.6

50% 0.2 0.4 0.1 -0.1 -0.1 -0.4 -0.1 0.1 0.1 0.5 0.2 0.3

60% 0.2 0.3 0.0 -0.1 -0.2 -0.3 -0.2 0.0 0.0 0.2 0.1 0.4

70% 0.0 0.4 -0.1 0.0 -0.4 -0.4 -0.2 -0.2 -0.3 0.0 0.2 0.3

80% 0.0 0.1 -0.1 -0.4 -0.4 -0.3 -0.3 -0.3 0.0 0.1 0.2 0.2

90% -0.2 0.0 -0.1 -0.9 -0.2 -0.5 -0.5 -0.2 -0.6 -0.2 -0.2 0.3

Full Simulation Period
b 1.0 0.6 0.1 -0.1 -0.3 -0.3 -0.1 0.2 0.1 0.6 0.9 1.3

Wet (23%) 0.7 0.5 0.2 0.0 -0.4 -0.3 -0.3 -0.2 -0.4 -0.2 -0.1 0.1

Above Normal (24%) 1.4 0.6 -0.4 -0.4 -0.5 -0.5 -0.2 0.0 0.1 0.5 0.7 1.0

Below Normal (10%) 1.1 0.3 0.0 -0.1 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.7 1.0

Dry (16%) 0.8 1.0 0.5 0.2 0.1 -0.1 0.0 0.2 0.4 1.1 1.2 1.5

Critical (27%) 1.0 0.8 0.1 -0.1 -0.2 -0.4 0.2 0.7 0.3 1.2 1.7 2.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.7.4 Stanislaus River below Goodwin Dam, Monthly Temperature 



5C.3.2.8 Stanislaus River at Orange Blossom Bridge Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61.6 58.7 53.5 51.3 52.5 55.8 55.3 57.7 63.9 65.6 65.4 64.5

20% 59.3 56.9 52.6 50.8 51.7 55.1 54.8 56.8 62.5 64.6 64.2 63.3

30% 57.6 56.2 52.3 50.1 51.2 54.6 54.1 56.0 61.6 64.1 63.4 62.0

40% 56.8 55.1 51.5 49.6 50.7 54.0 53.6 55.3 60.7 63.7 62.9 61.7

50% 56.4 54.9 51.1 49.1 50.3 53.7 53.1 55.0 59.3 63.2 62.5 61.2

60% 55.9 54.6 50.7 48.8 50.1 53.2 52.7 54.4 56.6 62.6 62.2 60.7

70% 55.2 54.1 50.5 48.4 49.6 52.1 52.2 53.9 55.9 62.1 61.9 60.4

80% 54.9 53.7 50.2 47.9 49.2 51.0 51.9 53.6 55.3 61.5 61.5 59.9

90% 54.0 52.7 49.8 47.1 48.4 49.7 50.8 52.6 54.4 58.6 59.8 58.2

Full Simulation Period
b 57.2 55.3 51.4 49.2 50.4 53.2 53.2 55.1 59.0 62.9 62.7 61.5

Wet (23%) 53.1 51.8 48.6 48.7 49.3 50.2 51.3 53.2 55.2 59.5 59.4 57.8

Above Normal (24%) 57.9 55.5 51.2 49.0 49.9 52.7 52.4 54.5 56.3 61.9 62.2 61.1

Below Normal (10%) 56.2 54.7 50.7 48.9 50.3 53.4 52.9 54.2 58.8 63.3 62.4 61.0

Dry (16%) 56.3 55.0 51.1 49.5 50.9 54.5 54.0 55.4 61.2 64.2 63.5 62.4

Critical (27%) 58.6 56.2 52.1 49.8 51.6 55.2 55.2 57.4 63.4 65.9 65.5 64.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62.9 57.4 53.0 51.1 52.6 56.7 56.1 58.0 63.1 65.2 64.6 63.3

20% 61.5 56.4 52.6 50.6 51.7 55.8 55.4 57.4 62.6 64.3 63.6 62.4

30% 61.0 55.5 52.0 50.0 51.2 55.2 54.9 56.5 62.1 63.8 63.0 61.9

40% 59.5 55.0 51.5 49.6 50.8 54.4 54.2 56.0 61.5 63.5 62.7 61.4

50% 59.0 54.6 51.1 49.1 50.5 53.7 53.5 55.5 59.2 63.1 62.4 60.9

60% 57.9 54.3 50.8 49.0 50.0 53.3 53.2 54.8 56.4 62.6 62.1 60.6

70% 56.8 54.0 50.6 48.4 49.8 52.5 52.6 54.3 55.8 62.1 61.8 60.0

80% 56.4 53.5 50.3 48.0 49.3 51.6 51.9 53.8 55.1 61.5 61.5 59.5

90% 55.7 52.8 49.9 47.5 48.4 50.3 51.2 52.9 53.9 58.6 60.4 57.9

Full Simulation Period
b 59.2 55.1 51.4 49.3 50.5 53.8 53.8 55.5 58.9 62.4 62.3 60.9

Wet (23%) 54.9 51.5 48.5 48.7 49.1 51.1 51.6 53.4 54.8 59.2 59.1 57.3

Above Normal (24%) 59.8 55.3 51.4 49.3 50.3 53.2 52.9 54.9 56.1 61.7 62.0 60.7

Below Normal (10%) 58.0 54.2 50.6 48.9 50.1 53.1 53.2 54.7 59.4 63.3 62.2 60.7

Dry (16%) 58.4 54.6 51.0 49.4 50.7 54.9 54.7 55.9 61.7 64.0 63.0 61.6

Critical (27%) 60.6 56.0 52.1 49.8 51.9 56.4 56.0 57.8 63.0 64.7 64.8 64.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.3 -1.3 -0.5 -0.2 0.1 1.0 0.9 0.3 -0.8 -0.3 -0.8 -1.2

20% 2.1 -0.5 0.0 -0.1 0.0 0.8 0.6 0.5 0.1 -0.3 -0.6 -0.8

30% 3.5 -0.6 -0.4 -0.1 0.0 0.6 0.8 0.5 0.5 -0.3 -0.4 -0.2

40% 2.7 0.0 0.1 0.0 0.1 0.4 0.5 0.7 0.8 -0.2 -0.2 -0.3

50% 2.6 -0.3 0.0 0.0 0.1 0.0 0.4 0.5 0.0 -0.1 -0.1 -0.3

60% 2.1 -0.3 0.1 0.2 0.0 0.0 0.5 0.4 -0.3 -0.1 -0.1 -0.2

70% 1.6 -0.1 0.1 0.1 0.1 0.4 0.4 0.4 -0.1 0.0 0.0 -0.4

80% 1.5 -0.1 0.1 0.2 0.1 0.7 0.1 0.2 -0.2 -0.1 0.0 -0.4

90% 1.7 0.1 0.1 0.4 0.1 0.7 0.4 0.3 -0.5 0.0 0.5 -0.2

Full Simulation Period
b 1.9 -0.3 0.0 0.1 0.1 0.7 0.6 0.4 -0.1 -0.5 -0.4 -0.5

Wet (23%) 1.8 -0.3 -0.1 0.0 -0.2 0.9 0.3 0.2 -0.4 -0.3 -0.3 -0.5

Above Normal (24%) 1.9 -0.1 0.2 0.3 0.4 0.5 0.5 0.3 -0.2 -0.2 -0.2 -0.4

Below Normal (10%) 1.8 -0.5 -0.1 0.0 -0.2 -0.3 0.4 0.5 0.6 0.0 -0.1 -0.4

Dry (16%) 2.1 -0.4 -0.1 -0.1 -0.2 0.3 0.8 0.5 0.5 -0.2 -0.6 -0.7

Critical (27%) 2.0 -0.2 0.0 0.0 0.2 1.2 0.8 0.3 -0.4 -1.2 -0.7 -0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.8.1. Stanislaus River at Orange Blossom Bridge, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62.9 57.4 53.0 51.1 52.6 56.7 56.1 58.0 63.1 65.2 64.6 63.3

20% 61.5 56.4 52.6 50.6 51.7 55.8 55.4 57.4 62.6 64.3 63.6 62.4

30% 61.0 55.5 52.0 50.0 51.2 55.2 54.9 56.5 62.1 63.8 63.0 61.9

40% 59.5 55.0 51.5 49.6 50.8 54.4 54.2 56.0 61.5 63.5 62.7 61.4

50% 59.0 54.6 51.1 49.1 50.5 53.7 53.5 55.5 59.2 63.1 62.4 60.9

60% 57.9 54.3 50.8 49.0 50.0 53.3 53.2 54.8 56.4 62.6 62.1 60.6

70% 56.8 54.0 50.6 48.4 49.8 52.5 52.6 54.3 55.8 62.1 61.8 60.0

80% 56.4 53.5 50.3 48.0 49.3 51.6 51.9 53.8 55.1 61.5 61.5 59.5

90% 55.7 52.8 49.9 47.5 48.4 50.3 51.2 52.9 53.9 58.6 60.4 57.9

Full Simulation Period
b 59.2 55.1 51.4 49.3 50.5 53.8 53.8 55.5 58.9 62.4 62.3 60.9

Wet (23%) 54.9 51.5 48.5 48.7 49.1 51.1 51.6 53.4 54.8 59.2 59.1 57.3

Above Normal (24%) 59.8 55.3 51.4 49.3 50.3 53.2 52.9 54.9 56.1 61.7 62.0 60.7

Below Normal (10%) 58.0 54.2 50.6 48.9 50.1 53.1 53.2 54.7 59.4 63.3 62.2 60.7

Dry (16%) 58.4 54.6 51.0 49.4 50.7 54.9 54.7 55.9 61.7 64.0 63.0 61.6

Critical (27%) 60.6 56.0 52.1 49.8 51.9 56.4 56.0 57.8 63.0 64.7 64.8 64.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61.6 58.7 53.5 51.3 52.5 55.8 55.3 57.7 63.9 65.6 65.4 64.5

20% 59.3 56.9 52.6 50.8 51.7 55.1 54.8 56.8 62.5 64.6 64.2 63.3

30% 57.6 56.2 52.3 50.1 51.2 54.6 54.1 56.0 61.6 64.1 63.4 62.0

40% 56.8 55.1 51.5 49.6 50.7 54.0 53.6 55.3 60.7 63.7 62.9 61.7

50% 56.4 54.9 51.1 49.1 50.3 53.7 53.1 55.0 59.3 63.2 62.5 61.2

60% 55.9 54.6 50.7 48.8 50.1 53.2 52.7 54.4 56.6 62.6 62.2 60.7

70% 55.2 54.1 50.5 48.4 49.6 52.1 52.2 53.9 55.9 62.1 61.9 60.4

80% 54.9 53.7 50.2 47.9 49.2 51.0 51.9 53.6 55.3 61.5 61.5 59.9

90% 54.0 52.7 49.8 47.1 48.4 49.7 50.8 52.6 54.4 58.6 59.8 58.2

Full Simulation Period
b 57.2 55.3 51.4 49.2 50.4 53.2 53.2 55.1 59.0 62.9 62.7 61.5

Wet (23%) 53.1 51.8 48.6 48.7 49.3 50.2 51.3 53.2 55.2 59.5 59.4 57.8

Above Normal (24%) 57.9 55.5 51.2 49.0 49.9 52.7 52.4 54.5 56.3 61.9 62.2 61.1

Below Normal (10%) 56.2 54.7 50.7 48.9 50.3 53.4 52.9 54.2 58.8 63.3 62.4 61.0

Dry (16%) 56.3 55.0 51.1 49.5 50.9 54.5 54.0 55.4 61.2 64.2 63.5 62.4

Critical (27%) 58.6 56.2 52.1 49.8 51.6 55.2 55.2 57.4 63.4 65.9 65.5 64.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.3 1.3 0.5 0.2 -0.1 -1.0 -0.9 -0.3 0.8 0.3 0.8 1.2

20% -2.1 0.5 0.0 0.1 0.0 -0.8 -0.6 -0.5 -0.1 0.3 0.6 0.8

30% -3.5 0.6 0.4 0.1 0.0 -0.6 -0.8 -0.5 -0.5 0.3 0.4 0.2

40% -2.7 0.0 -0.1 0.0 -0.1 -0.4 -0.5 -0.7 -0.8 0.2 0.2 0.3

50% -2.6 0.3 0.0 0.0 -0.1 0.0 -0.4 -0.5 0.0 0.1 0.1 0.3

60% -2.1 0.3 -0.1 -0.2 0.0 0.0 -0.5 -0.4 0.3 0.1 0.1 0.2

70% -1.6 0.1 -0.1 -0.1 -0.1 -0.4 -0.4 -0.4 0.1 0.0 0.0 0.4

80% -1.5 0.1 -0.1 -0.2 -0.1 -0.7 -0.1 -0.2 0.2 0.1 0.0 0.4

90% -1.7 -0.1 -0.1 -0.4 -0.1 -0.7 -0.4 -0.3 0.5 0.0 -0.5 0.2

Full Simulation Period
b -1.9 0.3 0.0 -0.1 -0.1 -0.7 -0.6 -0.4 0.1 0.5 0.4 0.5

Wet (23%) -1.8 0.3 0.1 0.0 0.2 -0.9 -0.3 -0.2 0.4 0.3 0.3 0.5

Above Normal (24%) -1.9 0.1 -0.2 -0.3 -0.4 -0.5 -0.5 -0.3 0.2 0.2 0.2 0.4

Below Normal (10%) -1.8 0.5 0.1 0.0 0.2 0.3 -0.4 -0.5 -0.6 0.0 0.1 0.4

Dry (16%) -2.1 0.4 0.1 0.1 0.2 -0.3 -0.8 -0.5 -0.5 0.2 0.6 0.7

Critical (27%) -2.0 0.2 0.0 0.0 -0.2 -1.2 -0.8 -0.3 0.4 1.2 0.7 0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.8.2 Stanislaus River at Orange Blossom Bridge, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62.9 57.4 53.0 51.1 52.6 56.7 56.1 58.0 63.1 65.2 64.6 63.3

20% 61.5 56.4 52.6 50.6 51.7 55.8 55.4 57.4 62.6 64.3 63.6 62.4

30% 61.0 55.5 52.0 50.0 51.2 55.2 54.9 56.5 62.1 63.8 63.0 61.9

40% 59.5 55.0 51.5 49.6 50.8 54.4 54.2 56.0 61.5 63.5 62.7 61.4

50% 59.0 54.6 51.1 49.1 50.5 53.7 53.5 55.5 59.2 63.1 62.4 60.9

60% 57.9 54.3 50.8 49.0 50.0 53.3 53.2 54.8 56.4 62.6 62.1 60.6

70% 56.8 54.0 50.6 48.4 49.8 52.5 52.6 54.3 55.8 62.1 61.8 60.0

80% 56.4 53.5 50.3 48.0 49.3 51.6 51.9 53.8 55.1 61.5 61.5 59.5

90% 55.7 52.8 49.9 47.5 48.4 50.3 51.2 52.9 53.9 58.6 60.4 57.9

Full Simulation Period
b 59.2 55.1 51.4 49.3 50.5 53.8 53.8 55.5 58.9 62.4 62.3 60.9

Wet (23%) 54.9 51.5 48.5 48.7 49.1 51.1 51.6 53.4 54.8 59.2 59.1 57.3

Above Normal (24%) 59.8 55.3 51.4 49.3 50.3 53.2 52.9 54.9 56.1 61.7 62.0 60.7

Below Normal (10%) 58.0 54.2 50.6 48.9 50.1 53.1 53.2 54.7 59.4 63.3 62.2 60.7

Dry (16%) 58.4 54.6 51.0 49.4 50.7 54.9 54.7 55.9 61.7 64.0 63.0 61.6

Critical (27%) 60.6 56.0 52.1 49.8 51.9 56.4 56.0 57.8 63.0 64.7 64.8 64.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61.3 57.6 53.2 51.0 52.9 55.8 55.5 57.8 63.9 65.8 64.8 63.5

20% 60.0 56.6 52.7 50.7 51.9 55.2 54.8 56.7 63.2 64.8 63.8 62.6

30% 59.2 55.4 52.2 50.2 51.3 54.6 54.3 56.2 62.6 64.2 63.1 62.1

40% 58.3 54.8 51.6 49.5 50.9 54.1 53.8 55.6 62.1 63.9 62.8 61.4

50% 57.9 54.5 51.1 49.2 50.5 53.7 53.2 55.2 61.7 63.5 62.4 61.1

60% 57.4 54.1 50.9 48.8 50.1 53.4 52.8 54.7 61.3 63.3 62.1 60.8

70% 56.8 53.9 50.5 48.5 49.7 52.6 52.5 54.4 60.8 63.1 61.9 60.3

80% 56.4 53.5 50.2 48.2 49.4 51.6 51.8 53.8 60.3 62.7 61.6 60.0

90% 55.4 52.9 49.9 47.5 48.5 50.5 51.1 53.1 59.0 61.4 60.4 55.8

Full Simulation Period
b 58.3 55.0 51.4 49.3 50.6 53.4 53.4 55.3 61.3 63.3 62.4 60.8

Wet (23%) 54.3 51.4 48.5 48.8 49.3 51.2 51.6 53.5 58.0 59.6 59.0 57.3

Above Normal (24%) 58.8 55.4 51.4 49.3 50.2 52.8 52.5 54.6 61.2 63.1 62.2 60.8

Below Normal (10%) 57.5 54.2 50.6 48.8 50.2 53.2 53.1 54.8 61.3 63.5 62.2 60.9

Dry (16%) 57.6 54.4 51.0 49.4 51.0 54.5 54.2 56.0 62.5 64.2 62.9 61.6

Critical (27%) 59.4 55.8 52.1 49.8 52.0 55.4 55.3 57.4 63.6 65.9 65.1 63.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.6 0.2 0.2 -0.1 0.3 -1.0 -0.7 -0.2 0.9 0.6 0.2 0.1

20% -1.5 0.1 0.1 0.1 0.3 -0.6 -0.6 -0.7 0.5 0.5 0.2 0.2

30% -1.8 -0.2 0.3 0.1 0.1 -0.6 -0.6 -0.2 0.5 0.4 0.1 0.2

40% -1.3 -0.2 0.0 -0.1 0.1 -0.3 -0.4 -0.4 0.6 0.4 0.1 0.0

50% -1.1 -0.1 -0.1 0.0 0.0 0.0 -0.2 -0.3 2.5 0.4 0.0 0.1

60% -0.5 -0.2 0.1 -0.1 0.1 0.1 -0.4 -0.1 4.9 0.7 0.0 0.2

70% 0.0 -0.2 -0.1 0.1 -0.1 0.1 -0.1 0.1 5.0 1.0 0.1 0.3

80% 0.0 0.0 -0.1 0.1 0.1 0.0 -0.1 0.0 5.2 1.3 0.1 0.5

90% -0.3 0.1 0.0 0.0 0.0 0.2 -0.1 0.2 5.1 2.8 0.1 -2.1

Full Simulation Period
b -0.9 -0.1 0.0 0.0 0.1 -0.4 -0.4 -0.1 2.4 0.8 0.1 -0.1

Wet (23%) -0.5 -0.1 0.0 0.1 0.2 0.1 0.0 0.1 3.1 0.4 -0.1 0.0

Above Normal (24%) -1.0 0.0 0.1 0.0 0.0 -0.3 -0.3 -0.3 5.1 1.5 0.1 0.2

Below Normal (10%) -0.5 0.0 0.0 0.0 0.1 0.1 -0.1 0.1 1.9 0.2 0.0 0.2

Dry (16%) -0.8 -0.1 0.0 0.0 0.2 -0.3 -0.6 0.0 0.8 0.3 0.0 0.0

Critical (27%) -1.2 -0.2 0.0 0.0 0.1 -1.0 -0.7 -0.4 0.6 1.2 0.3 -0.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.8.3 Stanislaus River at Orange Blossom Bridge, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62.9 57.4 53.0 51.1 52.6 56.7 56.1 58.0 63.1 65.2 64.6 63.3

20% 61.5 56.4 52.6 50.6 51.7 55.8 55.4 57.4 62.6 64.3 63.6 62.4

30% 61.0 55.5 52.0 50.0 51.2 55.2 54.9 56.5 62.1 63.8 63.0 61.9

40% 59.5 55.0 51.5 49.6 50.8 54.4 54.2 56.0 61.5 63.5 62.7 61.4

50% 59.0 54.6 51.1 49.1 50.5 53.7 53.5 55.5 59.2 63.1 62.4 60.9

60% 57.9 54.3 50.8 49.0 50.0 53.3 53.2 54.8 56.4 62.6 62.1 60.6

70% 56.8 54.0 50.6 48.4 49.8 52.5 52.6 54.3 55.8 62.1 61.8 60.0

80% 56.4 53.5 50.3 48.0 49.3 51.6 51.9 53.8 55.1 61.5 61.5 59.5

90% 55.7 52.8 49.9 47.5 48.4 50.3 51.2 52.9 53.9 58.6 60.4 57.9

Full Simulation Period
b 59.2 55.1 51.4 49.3 50.5 53.8 53.8 55.5 58.9 62.4 62.3 60.9

Wet (23%) 54.9 51.5 48.5 48.7 49.1 51.1 51.6 53.4 54.8 59.2 59.1 57.3

Above Normal (24%) 59.8 55.3 51.4 49.3 50.3 53.2 52.9 54.9 56.1 61.7 62.0 60.7

Below Normal (10%) 58.0 54.2 50.6 48.9 50.1 53.1 53.2 54.7 59.4 63.3 62.2 60.7

Dry (16%) 58.4 54.6 51.0 49.4 50.7 54.9 54.7 55.9 61.7 64.0 63.0 61.6

Critical (27%) 60.6 56.0 52.1 49.8 51.9 56.4 56.0 57.8 63.0 64.7 64.8 64.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65.0 59.6 53.4 51.3 52.5 55.7 54.6 56.3 64.0 66.4 67.0 67.3

20% 60.0 58.0 52.6 50.6 51.7 55.0 54.1 55.8 62.7 65.1 65.0 64.2

30% 58.1 56.5 52.2 49.9 51.2 54.5 53.7 55.4 61.8 64.3 63.7 62.7

40% 57.1 55.3 51.6 49.6 50.7 54.0 53.5 55.0 61.0 63.7 63.0 61.8

50% 56.5 55.0 51.2 49.1 50.3 53.6 53.0 54.7 59.2 63.2 62.7 61.3

60% 55.9 54.6 50.8 48.9 50.1 53.3 52.6 54.3 57.0 62.7 62.3 60.9

70% 55.4 54.2 50.6 48.4 49.6 52.0 52.2 53.7 55.9 62.2 61.9 60.6

80% 55.0 53.7 50.3 47.9 49.2 51.0 51.8 53.4 55.3 61.6 61.5 60.0

90% 54.0 53.1 49.8 47.2 48.3 49.6 50.7 52.6 54.4 58.9 60.1 58.1

Full Simulation Period
b 57.8 55.7 51.5 49.2 50.4 53.1 52.9 54.8 59.1 63.3 63.2 61.9

Wet (23%) 53.6 52.0 48.7 48.7 49.3 50.3 51.3 53.1 55.3 60.2 60.0 58.0

Above Normal (24%) 58.6 56.0 51.2 48.9 49.8 52.6 52.4 54.0 56.3 62.0 62.4 61.4

Below Normal (10%) 57.0 54.6 50.6 48.8 50.2 53.3 52.9 54.3 59.1 63.5 62.6 61.5

Dry (16%) 56.8 55.4 51.4 49.6 51.0 54.5 53.5 54.9 61.5 64.6 63.9 62.7

Critical (27%) 59.0 56.6 52.2 49.8 51.6 55.1 54.5 57.0 63.7 66.2 66.5 65.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.1 2.2 0.4 0.3 -0.1 -1.0 -1.5 -1.6 1.0 1.2 2.4 3.9

20% -1.5 1.6 0.0 -0.1 0.0 -0.8 -1.3 -1.6 0.1 0.9 1.4 1.7

30% -2.9 0.9 0.2 -0.1 0.0 -0.7 -1.3 -1.1 -0.4 0.5 0.7 0.9

40% -2.4 0.2 0.1 -0.1 -0.1 -0.5 -0.7 -1.0 -0.5 0.2 0.3 0.4

50% -2.5 0.4 0.0 -0.1 -0.2 -0.1 -0.4 -0.8 0.0 0.1 0.3 0.4

60% -2.0 0.4 0.0 -0.1 0.0 0.0 -0.5 -0.5 0.7 0.2 0.2 0.3

70% -1.4 0.2 0.0 0.0 -0.1 -0.5 -0.3 -0.6 0.1 0.1 0.1 0.5

80% -1.4 0.2 0.0 -0.1 -0.1 -0.6 -0.1 -0.4 0.3 0.2 0.0 0.4

90% -1.7 0.2 -0.1 -0.3 -0.2 -0.7 -0.5 -0.3 0.5 0.3 -0.3 0.1

Full Simulation Period
b -1.4 0.6 0.1 0.0 -0.1 -0.7 -0.8 -0.7 0.3 0.8 0.9 1.0

Wet (23%) -1.3 0.5 0.2 0.1 0.2 -0.8 -0.3 -0.4 0.5 1.0 0.9 0.7

Above Normal (24%) -1.2 0.6 -0.2 -0.3 -0.5 -0.5 -0.4 -0.9 0.1 0.3 0.4 0.7

Below Normal (10%) -1.0 0.4 0.0 -0.1 0.1 0.2 -0.3 -0.4 -0.3 0.2 0.4 0.8

Dry (16%) -1.6 0.8 0.4 0.2 0.2 -0.4 -1.3 -1.0 -0.2 0.6 0.9 1.0

Critical (27%) -1.7 0.6 0.1 0.0 -0.2 -1.3 -1.5 -0.7 0.7 1.5 1.7 1.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.8.4 Stanislaus River at Orange Blossom Bridge, Monthly Temperature 



5C.3.2.9 Stanislaus River at Mouth Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64.3 58.6 51.9 51.4 55.1 60.5 62.1 65.5 72.3 76.5 75.2 71.8

20% 62.9 57.4 51.6 50.8 54.3 59.7 61.1 64.6 71.7 75.5 74.4 70.7

30% 61.7 56.8 51.0 50.2 53.8 59.1 60.3 63.6 70.8 74.9 73.8 70.4

40% 60.6 56.5 50.7 49.7 53.2 58.7 58.8 62.1 70.2 74.3 73.4 69.8

50% 60.1 55.7 50.3 49.4 52.9 57.9 57.9 61.0 67.8 73.8 73.0 69.5

60% 59.6 55.2 49.9 49.0 52.6 57.0 57.1 60.7 65.3 73.1 72.6 69.0

70% 59.0 55.0 49.7 48.8 52.1 55.7 56.2 59.8 63.8 72.9 72.4 68.6

80% 58.7 54.7 49.3 48.5 51.5 53.6 55.7 58.7 62.7 71.7 71.9 68.1

90% 58.2 54.2 49.0 47.9 50.6 52.1 54.8 58.0 61.7 69.3 70.7 66.9

Full Simulation Period
b 60.8 56.0 50.4 49.6 52.9 57.1 58.3 61.6 67.3 73.1 72.6 69.0

Wet (23%) 56.7 52.7 48.1 49.6 51.8 53.0 55.4 58.9 63.1 69.7 69.6 65.7

Above Normal (24%) 61.1 56.0 50.4 49.5 52.5 56.8 57.2 61.2 64.2 72.1 72.6 69.2

Below Normal (10%) 59.7 55.5 49.9 49.3 52.5 57.3 57.4 59.9 67.6 73.9 72.6 69.0

Dry (16%) 60.3 56.0 49.9 49.7 53.3 58.6 59.6 62.1 70.3 75.0 73.4 70.0

Critical (27%) 61.9 56.6 50.6 49.6 54.2 59.9 61.3 64.8 72.0 75.7 74.6 71.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.8 58.5 52.0 51.4 54.8 60.8 63.5 66.4 72.5 76.0 74.9 71.4

20% 65.8 57.8 51.4 50.7 54.1 60.1 62.8 65.6 72.2 75.4 74.2 70.4

30% 64.7 57.0 51.0 50.2 53.8 59.3 61.6 64.6 71.1 74.8 73.6 70.1

40% 64.1 56.5 50.7 49.7 53.2 58.9 60.2 63.7 70.6 74.3 73.3 69.7

50% 63.5 55.8 50.2 49.2 52.6 57.5 59.5 62.6 68.3 73.9 72.9 69.4

60% 62.5 55.5 50.0 49.0 52.3 57.1 57.8 61.7 65.2 73.2 72.5 68.8

70% 61.9 55.2 49.6 48.8 51.9 56.5 56.8 60.0 63.8 72.7 72.3 68.5

80% 61.2 54.8 49.4 48.5 51.0 55.8 56.1 59.1 62.4 71.8 72.0 68.0

90% 60.2 54.3 48.9 47.9 50.3 53.9 55.4 58.6 61.3 69.0 71.0 66.9

Full Simulation Period
b 63.4 56.2 50.4 49.5 52.7 57.6 59.3 62.5 67.2 72.9 72.3 68.6

Wet (23%) 59.2 52.8 48.0 49.6 51.0 54.5 55.8 59.3 61.8 68.8 68.9 64.7

Above Normal (24%) 63.5 56.1 50.4 49.6 52.5 57.2 58.0 61.9 64.1 72.0 72.6 69.0

Below Normal (10%) 62.4 55.5 49.9 49.2 52.1 57.1 58.3 60.9 68.2 74.0 72.6 68.9

Dry (16%) 63.1 56.1 49.9 49.6 53.1 58.6 61.3 63.3 70.8 75.1 73.2 69.7

Critical (27%) 64.6 56.9 50.6 49.5 54.2 60.3 62.8 65.9 72.1 75.4 74.3 70.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.5 -0.1 0.1 0.0 -0.2 0.3 1.4 0.9 0.2 -0.5 -0.4 -0.5

20% 2.8 0.4 -0.1 0.0 -0.2 0.5 1.7 1.0 0.5 0.0 -0.2 -0.3

30% 3.0 0.1 -0.1 0.0 0.0 0.2 1.4 1.1 0.4 -0.1 -0.2 -0.3

40% 3.5 0.0 0.0 0.0 0.0 0.2 1.5 1.5 0.4 0.1 -0.2 -0.2

50% 3.4 0.2 0.0 -0.2 -0.4 -0.4 1.6 1.7 0.5 0.0 -0.1 -0.1

60% 2.9 0.2 0.1 0.0 -0.3 0.2 0.7 1.0 -0.1 0.1 0.0 -0.2

70% 2.8 0.2 0.0 -0.1 -0.3 0.9 0.5 0.2 0.0 -0.1 0.0 -0.1

80% 2.5 0.1 0.1 0.0 -0.5 2.2 0.4 0.4 -0.3 0.1 0.1 -0.1

90% 2.0 0.1 -0.2 0.1 -0.3 1.8 0.6 0.6 -0.4 -0.4 0.3 0.0

Full Simulation Period
b 2.6 0.1 0.0 0.0 -0.2 0.5 1.0 0.9 -0.2 -0.3 -0.3 -0.4

Wet (23%) 2.5 0.1 0.0 -0.1 -0.7 1.5 0.4 0.5 -1.3 -0.9 -0.7 -1.0

Above Normal (24%) 2.4 0.1 0.0 0.1 0.0 0.4 0.8 0.6 -0.1 -0.1 0.0 -0.1

Below Normal (10%) 2.6 -0.1 0.0 -0.1 -0.4 -0.2 0.9 1.0 0.6 0.1 0.0 -0.2

Dry (16%) 2.8 0.1 0.0 -0.1 -0.2 0.0 1.7 1.2 0.5 0.0 -0.2 -0.2

Critical (27%) 2.7 0.2 0.0 0.0 0.0 0.4 1.5 1.2 0.2 -0.3 -0.3 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.9.1 Stanislaus River at Mouth, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.8 58.5 52.0 51.4 54.8 60.8 63.5 66.4 72.5 76.0 74.9 71.4

20% 65.8 57.8 51.4 50.7 54.1 60.1 62.8 65.6 72.2 75.4 74.2 70.4

30% 64.7 57.0 51.0 50.2 53.8 59.3 61.6 64.6 71.1 74.8 73.6 70.1

40% 64.1 56.5 50.7 49.7 53.2 58.9 60.2 63.7 70.6 74.3 73.3 69.7

50% 63.5 55.8 50.2 49.2 52.6 57.5 59.5 62.6 68.3 73.9 72.9 69.4

60% 62.5 55.5 50.0 49.0 52.3 57.1 57.8 61.7 65.2 73.2 72.5 68.8

70% 61.9 55.2 49.6 48.8 51.9 56.5 56.8 60.0 63.8 72.7 72.3 68.5

80% 61.2 54.8 49.4 48.5 51.0 55.8 56.1 59.1 62.4 71.8 72.0 68.0

90% 60.2 54.3 48.9 47.9 50.3 53.9 55.4 58.6 61.3 69.0 71.0 66.9

Full Simulation Period
b 63.4 56.2 50.4 49.5 52.7 57.6 59.3 62.5 67.2 72.9 72.3 68.6

Wet (23%) 59.2 52.8 48.0 49.6 51.0 54.5 55.8 59.3 61.8 68.8 68.9 64.7

Above Normal (24%) 63.5 56.1 50.4 49.6 52.5 57.2 58.0 61.9 64.1 72.0 72.6 69.0

Below Normal (10%) 62.4 55.5 49.9 49.2 52.1 57.1 58.3 60.9 68.2 74.0 72.6 68.9

Dry (16%) 63.1 56.1 49.9 49.6 53.1 58.6 61.3 63.3 70.8 75.1 73.2 69.7

Critical (27%) 64.6 56.9 50.6 49.5 54.2 60.3 62.8 65.9 72.1 75.4 74.3 70.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64.3 58.6 51.9 51.4 55.1 60.5 62.1 65.5 72.3 76.5 75.2 71.8

20% 62.9 57.4 51.6 50.8 54.3 59.7 61.1 64.6 71.7 75.5 74.4 70.7

30% 61.7 56.8 51.0 50.2 53.8 59.1 60.3 63.6 70.8 74.9 73.8 70.4

40% 60.6 56.5 50.7 49.7 53.2 58.7 58.8 62.1 70.2 74.3 73.4 69.8

50% 60.1 55.7 50.3 49.4 52.9 57.9 57.9 61.0 67.8 73.8 73.0 69.5

60% 59.6 55.2 49.9 49.0 52.6 57.0 57.1 60.7 65.3 73.1 72.6 69.0

70% 59.0 55.0 49.7 48.8 52.1 55.7 56.2 59.8 63.8 72.9 72.4 68.6

80% 58.7 54.7 49.3 48.5 51.5 53.6 55.7 58.7 62.7 71.7 71.9 68.1

90% 58.2 54.2 49.0 47.9 50.6 52.1 54.8 58.0 61.7 69.3 70.7 66.9

Full Simulation Period
b 60.8 56.0 50.4 49.6 52.9 57.1 58.3 61.6 67.3 73.1 72.6 69.0

Wet (23%) 56.7 52.7 48.1 49.6 51.8 53.0 55.4 58.9 63.1 69.7 69.6 65.7

Above Normal (24%) 61.1 56.0 50.4 49.5 52.5 56.8 57.2 61.2 64.2 72.1 72.6 69.2

Below Normal (10%) 59.7 55.5 49.9 49.3 52.5 57.3 57.4 59.9 67.6 73.9 72.6 69.0

Dry (16%) 60.3 56.0 49.9 49.7 53.3 58.6 59.6 62.1 70.3 75.0 73.4 70.0

Critical (27%) 61.9 56.6 50.6 49.6 54.2 59.9 61.3 64.8 72.0 75.7 74.6 71.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2.5 0.1 -0.1 0.0 0.2 -0.3 -1.4 -0.9 -0.2 0.5 0.4 0.5

20% -2.8 -0.4 0.1 0.0 0.2 -0.5 -1.7 -1.0 -0.5 0.0 0.2 0.3

30% -3.0 -0.1 0.1 0.0 0.0 -0.2 -1.4 -1.1 -0.4 0.1 0.2 0.3

40% -3.5 0.0 0.0 0.0 0.0 -0.2 -1.5 -1.5 -0.4 -0.1 0.2 0.2

50% -3.4 -0.2 0.0 0.2 0.4 0.4 -1.6 -1.7 -0.5 0.0 0.1 0.1

60% -2.9 -0.2 -0.1 0.0 0.3 -0.2 -0.7 -1.0 0.1 -0.1 0.0 0.2

70% -2.8 -0.2 0.0 0.1 0.3 -0.9 -0.5 -0.2 0.0 0.1 0.0 0.1

80% -2.5 -0.1 -0.1 0.0 0.5 -2.2 -0.4 -0.4 0.3 -0.1 -0.1 0.1

90% -2.0 -0.1 0.2 -0.1 0.3 -1.8 -0.6 -0.6 0.4 0.4 -0.3 0.0

Full Simulation Period
b -2.6 -0.1 0.0 0.0 0.2 -0.5 -1.0 -0.9 0.2 0.3 0.3 0.4

Wet (23%) -2.5 -0.1 0.0 0.1 0.7 -1.5 -0.4 -0.5 1.3 0.9 0.7 1.0

Above Normal (24%) -2.4 -0.1 0.0 -0.1 0.0 -0.4 -0.8 -0.6 0.1 0.1 0.0 0.1

Below Normal (10%) -2.6 0.1 0.0 0.1 0.4 0.2 -0.9 -1.0 -0.6 -0.1 0.0 0.2

Dry (16%) -2.8 -0.1 0.0 0.1 0.2 0.0 -1.7 -1.2 -0.5 0.0 0.2 0.2

Critical (27%) -2.7 -0.2 0.0 0.0 0.0 -0.4 -1.5 -1.2 -0.2 0.3 0.3 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.9.2 Stanislaus River at Mouth, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.8 58.5 52.0 51.4 54.8 60.8 63.5 66.4 72.5 76.0 74.9 71.4

20% 65.8 57.8 51.4 50.7 54.1 60.1 62.8 65.6 72.2 75.4 74.2 70.4

30% 64.7 57.0 51.0 50.2 53.8 59.3 61.6 64.6 71.1 74.8 73.6 70.1

40% 64.1 56.5 50.7 49.7 53.2 58.9 60.2 63.7 70.6 74.3 73.3 69.7

50% 63.5 55.8 50.2 49.2 52.6 57.5 59.5 62.6 68.3 73.9 72.9 69.4

60% 62.5 55.5 50.0 49.0 52.3 57.1 57.8 61.7 65.2 73.2 72.5 68.8

70% 61.9 55.2 49.6 48.8 51.9 56.5 56.8 60.0 63.8 72.7 72.3 68.5

80% 61.2 54.8 49.4 48.5 51.0 55.8 56.1 59.1 62.4 71.8 72.0 68.0

90% 60.2 54.3 48.9 47.9 50.3 53.9 55.4 58.6 61.3 69.0 71.0 66.9

Full Simulation Period
b 63.4 56.2 50.4 49.5 52.7 57.6 59.3 62.5 67.2 72.9 72.3 68.6

Wet (23%) 59.2 52.8 48.0 49.6 51.0 54.5 55.8 59.3 61.8 68.8 68.9 64.7

Above Normal (24%) 63.5 56.1 50.4 49.6 52.5 57.2 58.0 61.9 64.1 72.0 72.6 69.0

Below Normal (10%) 62.4 55.5 49.9 49.2 52.1 57.1 58.3 60.9 68.2 74.0 72.6 68.9

Dry (16%) 63.1 56.1 49.9 49.6 53.1 58.6 61.3 63.3 70.8 75.1 73.2 69.7

Critical (27%) 64.6 56.9 50.6 49.5 54.2 60.3 62.8 65.9 72.1 75.4 74.3 70.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65.7 58.3 51.9 51.6 55.2 60.9 62.6 65.8 73.2 76.9 75.3 71.7

20% 65.2 57.7 51.5 50.7 54.7 59.7 61.6 64.6 72.4 76.0 74.3 70.7

30% 64.0 56.7 51.0 50.2 53.8 59.2 60.4 63.7 72.1 75.5 73.8 70.2

40% 63.2 56.3 50.8 49.7 53.2 58.7 59.7 62.9 71.7 75.0 73.4 69.9

50% 62.9 55.6 50.4 49.4 52.8 58.2 58.3 62.5 71.1 74.7 73.1 69.4

60% 62.4 55.3 50.0 49.0 52.3 57.3 57.3 61.7 70.3 74.2 72.5 69.0

70% 61.7 55.0 49.6 48.8 52.0 56.7 56.6 60.9 69.3 73.8 72.4 68.7

80% 61.3 54.8 49.4 48.6 51.1 55.0 56.1 60.2 68.5 73.5 72.0 68.1

90% 60.6 54.3 49.0 47.9 50.3 53.5 55.4 59.0 67.4 73.0 71.3 62.2

Full Simulation Period
b 62.9 56.0 50.4 49.6 52.8 57.5 58.7 62.5 69.9 73.7 72.4 68.6

Wet (23%) 58.8 52.7 48.1 49.7 51.1 54.6 55.7 60.0 65.7 69.2 68.6 64.6

Above Normal (24%) 62.9 56.0 50.5 49.7 52.6 57.1 57.4 61.8 70.2 74.2 72.9 69.2

Below Normal (10%) 62.3 55.5 49.9 49.1 52.1 57.3 58.2 61.2 70.0 74.4 72.6 69.0

Dry (16%) 62.6 55.9 49.9 49.6 53.3 58.6 60.4 63.3 71.6 75.4 73.2 69.7

Critical (27%) 64.0 56.6 50.7 49.5 54.4 60.0 61.6 65.1 72.3 76.0 74.5 70.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.1 -0.2 0.0 0.2 0.4 0.0 -0.9 -0.6 0.6 1.0 0.4 0.4

20% -0.6 -0.1 0.1 0.0 0.6 -0.4 -1.3 -1.0 0.2 0.6 0.1 0.2

30% -0.7 -0.2 0.0 0.0 0.0 -0.1 -1.2 -0.9 1.0 0.7 0.2 0.1

40% -0.9 -0.2 0.1 0.0 0.0 -0.2 -0.5 -0.7 1.1 0.7 0.1 0.2

50% -0.7 -0.2 0.2 0.2 0.3 0.7 -1.2 -0.2 2.7 0.8 0.1 0.0

60% -0.1 -0.1 0.0 -0.1 0.1 0.2 -0.5 0.0 5.1 1.0 0.0 0.2

70% -0.1 -0.2 0.0 0.1 0.1 0.2 -0.1 0.9 5.5 1.1 0.1 0.1

80% 0.1 0.0 0.0 0.1 0.0 -0.8 0.0 1.1 6.1 1.8 0.0 0.0

90% 0.4 0.0 0.1 0.0 0.0 -0.3 0.0 0.4 6.1 4.0 0.4 -4.7

Full Simulation Period
b -0.5 -0.1 0.1 0.0 0.1 -0.1 -0.6 -0.1 2.7 0.9 0.1 0.0

Wet (23%) -0.3 -0.1 0.0 0.1 0.1 0.1 -0.1 0.6 3.9 0.4 -0.3 -0.1

Above Normal (24%) -0.6 -0.1 0.1 0.0 0.0 -0.1 -0.5 0.0 6.1 2.2 0.3 0.1

Below Normal (10%) -0.1 0.0 0.0 -0.1 0.1 0.2 -0.2 0.3 1.8 0.4 0.0 0.2

Dry (16%) -0.5 -0.1 0.0 0.0 0.2 0.0 -1.0 0.0 0.8 0.3 0.0 0.0

Critical (27%) -0.6 -0.2 0.1 0.0 0.2 -0.2 -1.2 -0.8 0.2 0.6 0.3 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.9.3 Stanislaus River at Mouth, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.8 58.5 52.0 51.4 54.8 60.8 63.5 66.4 72.5 76.0 74.9 71.4

20% 65.8 57.8 51.4 50.7 54.1 60.1 62.8 65.6 72.2 75.4 74.2 70.4

30% 64.7 57.0 51.0 50.2 53.8 59.3 61.6 64.6 71.1 74.8 73.6 70.1

40% 64.1 56.5 50.7 49.7 53.2 58.9 60.2 63.7 70.6 74.3 73.3 69.7

50% 63.5 55.8 50.2 49.2 52.6 57.5 59.5 62.6 68.3 73.9 72.9 69.4

60% 62.5 55.5 50.0 49.0 52.3 57.1 57.8 61.7 65.2 73.2 72.5 68.8

70% 61.9 55.2 49.6 48.8 51.9 56.5 56.8 60.0 63.8 72.7 72.3 68.5

80% 61.2 54.8 49.4 48.5 51.0 55.8 56.1 59.1 62.4 71.8 72.0 68.0

90% 60.2 54.3 48.9 47.9 50.3 53.9 55.4 58.6 61.3 69.0 71.0 66.9

Full Simulation Period
b 63.4 56.2 50.4 49.5 52.7 57.6 59.3 62.5 67.2 72.9 72.3 68.6

Wet (23%) 59.2 52.8 48.0 49.6 51.0 54.5 55.8 59.3 61.8 68.8 68.9 64.7

Above Normal (24%) 63.5 56.1 50.4 49.6 52.5 57.2 58.0 61.9 64.1 72.0 72.6 69.0

Below Normal (10%) 62.4 55.5 49.9 49.2 52.1 57.1 58.3 60.9 68.2 74.0 72.6 68.9

Dry (16%) 63.1 56.1 49.9 49.6 53.1 58.6 61.3 63.3 70.8 75.1 73.2 69.7

Critical (27%) 64.6 56.9 50.6 49.5 54.2 60.3 62.8 65.9 72.1 75.4 74.3 70.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65.4 58.6 52.2 51.4 55.1 60.5 60.1 64.4 72.3 76.3 75.4 72.0

20% 63.3 57.7 51.5 50.8 54.4 59.7 59.1 62.6 71.8 75.6 74.6 71.0

30% 62.0 57.0 51.0 50.3 53.7 59.2 58.7 61.5 70.9 75.0 73.9 70.5

40% 61.1 56.7 50.5 49.7 53.2 58.7 58.3 60.8 70.1 74.3 73.5 70.0

50% 60.4 56.0 50.3 49.3 52.9 57.9 57.7 60.1 67.6 73.9 73.1 69.7

60% 59.7 55.4 50.0 49.0 52.6 57.1 57.3 59.5 65.2 73.1 72.6 69.2

70% 59.2 55.1 49.7 48.9 52.0 55.9 56.3 59.0 64.0 72.9 72.4 68.7

80% 58.7 54.8 49.3 48.5 51.5 53.8 55.7 58.3 62.7 72.0 72.0 68.2

90% 58.2 54.2 48.9 47.9 50.6 52.1 55.0 57.9 61.5 69.4 71.3 66.9

Full Simulation Period
b 61.1 56.2 50.4 49.6 52.9 57.1 57.6 60.6 67.4 73.4 72.9 69.2

Wet (23%) 57.0 52.8 48.1 49.7 51.8 53.3 55.4 58.8 63.4 70.6 70.6 66.0

Above Normal (24%) 61.5 56.3 50.4 49.5 52.5 56.8 57.4 59.9 64.1 72.1 72.7 69.3

Below Normal (10%) 60.2 55.5 49.9 49.3 52.5 57.2 57.5 59.9 67.8 73.9 72.6 69.1

Dry (16%) 60.6 56.2 50.0 49.7 53.4 58.6 58.2 60.3 70.2 75.1 73.5 70.0

Critical (27%) 62.1 56.8 50.7 49.6 54.2 59.9 59.4 63.4 72.0 75.9 74.8 71.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.3 0.2 0.2 0.0 0.3 -0.3 -3.4 -2.0 -0.2 0.4 0.5 0.7

20% -2.4 -0.1 0.1 0.0 0.3 -0.5 -3.7 -3.1 -0.4 0.2 0.4 0.6

30% -2.7 0.0 0.1 0.1 -0.1 -0.1 -2.9 -3.1 -0.2 0.2 0.4 0.3

40% -3.1 0.2 -0.2 0.0 0.1 -0.2 -1.9 -2.9 -0.4 0.0 0.2 0.3

50% -3.1 0.1 0.1 0.0 0.4 0.4 -1.8 -2.5 -0.7 0.0 0.2 0.3

60% -2.8 -0.1 0.0 0.0 0.3 0.0 -0.5 -2.2 -0.1 -0.1 0.1 0.4

70% -2.7 -0.2 0.0 0.1 0.1 -0.6 -0.5 -1.0 0.2 0.2 0.1 0.2

80% -2.5 0.0 0.0 0.0 0.5 -2.0 -0.4 -0.7 0.3 0.3 0.0 0.2

90% -2.0 0.0 0.0 0.0 0.3 -1.8 -0.4 -0.7 0.2 0.5 0.3 0.0

Full Simulation Period
b -2.3 0.0 0.1 0.0 0.3 -0.5 -1.7 -1.9 0.2 0.6 0.6 0.6

Wet (23%) -2.2 0.0 0.1 0.1 0.7 -1.2 -0.4 -0.6 1.6 1.8 1.7 1.3

Above Normal (24%) -1.9 0.1 0.0 -0.1 0.0 -0.5 -0.6 -1.9 0.0 0.1 0.1 0.2

Below Normal (10%) -2.1 0.0 0.0 0.1 0.4 0.1 -0.8 -1.0 -0.4 0.0 0.1 0.3

Dry (16%) -2.5 0.1 0.1 0.1 0.3 0.0 -3.1 -3.0 -0.6 0.1 0.3 0.3

Critical (27%) -2.4 0.0 0.1 0.1 0.1 -0.4 -3.3 -2.6 -0.1 0.5 0.6 0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 81-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.9.4 Stanislaus River at Mouth, Monthly Temperature 



5C.3.2.10 San Joaquin River at Vernalis Flow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,498 2,953 4,804 11,135 14,596 15,471 14,974 14,174 9,351 5,890 2,796 3,060

20% 3,161 2,777 2,857 4,812 10,143 10,197 10,637 8,318 4,690 2,628 2,589 2,654

30% 2,980 2,527 2,401 3,610 6,118 8,459 8,616 5,534 3,364 1,985 1,904 2,490

40% 2,796 2,395 2,215 2,629 4,232 5,570 7,564 4,609 2,947 1,735 1,666 2,125

50% 2,601 2,219 2,101 2,402 3,420 3,847 6,017 3,925 2,246 1,487 1,488 1,930

60% 2,401 2,169 2,046 2,293 2,683 3,459 4,832 3,062 1,859 1,366 1,403 1,835

70% 2,247 2,059 1,979 2,114 2,305 2,906 3,776 2,699 1,448 1,154 1,307 1,739

80% 1,994 1,951 1,829 1,884 2,150 2,371 2,789 2,153 1,293 1,087 1,202 1,611

90% 1,849 1,763 1,669 1,699 1,947 2,204 1,887 1,678 1,085 885 1,067 1,476

Full Simulation Period
b 2,672 2,611 3,391 5,070 6,655 7,278 7,528 6,039 4,194 2,622 1,847 2,223

Wet (23%) 2,918 3,513 6,545 11,446 15,776 16,863 15,423 14,628 11,335 6,676 3,135 3,416

Above Normal (24%) 2,700 2,416 2,663 4,883 6,881 7,536 8,542 5,264 3,280 1,989 1,975 2,345

Below Normal (10%) 2,538 2,249 3,661 3,507 3,651 4,149 6,337 4,140 2,076 1,463 1,446 1,837

Dry (16%) 2,767 2,569 2,232 2,402 2,549 3,241 3,996 2,805 1,680 1,254 1,347 1,776

Critical (27%) 2,426 2,168 1,915 1,877 2,090 2,288 2,307 1,929 1,115 926 1,060 1,487

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,058 3,088 4,931 11,054 17,256 15,467 14,774 14,101 9,720 6,052 2,996 3,315

20% 2,699 2,813 2,924 4,859 10,259 9,401 10,359 8,202 4,768 2,636 2,599 2,659

30% 2,470 2,631 2,462 3,635 6,228 7,841 8,536 5,452 3,364 1,988 1,896 2,484

40% 2,326 2,448 2,299 2,606 4,252 5,343 7,507 4,488 2,947 1,742 1,675 2,152

50% 2,089 2,342 2,226 2,481 3,420 3,825 6,018 3,916 2,205 1,503 1,499 1,934

60% 1,895 2,218 2,100 2,247 2,681 3,460 4,432 2,913 1,824 1,384 1,415 1,837

70% 1,697 2,100 1,988 2,070 2,379 2,870 3,224 2,493 1,420 1,170 1,322 1,743

80% 1,511 1,954 1,866 1,827 2,153 2,327 2,452 1,994 1,271 1,087 1,211 1,611

90% 1,338 1,753 1,671 1,638 1,931 2,115 1,813 1,564 1,085 941 1,099 1,503

Full Simulation Period
b 2,200 2,673 3,455 5,082 6,806 7,116 7,330 5,903 4,350 2,668 1,876 2,266

Wet (23%) 2,472 3,596 6,642 11,484 16,260 16,444 15,398 14,493 12,009 6,823 3,227 3,582

Above Normal (24%) 2,234 2,469 2,712 4,887 6,916 7,376 8,371 5,184 3,310 1,997 1,976 2,348

Below Normal (10%) 2,052 2,330 3,742 3,561 3,837 4,077 5,974 3,968 2,025 1,478 1,455 1,847

Dry (16%) 2,305 2,644 2,306 2,421 2,623 3,227 3,656 2,625 1,661 1,266 1,362 1,783

Critical (27%) 1,926 2,205 1,952 1,854 2,092 2,228 2,079 1,780 1,114 951 1,077 1,490

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -13% 5% 3% -1% 18% 0% -1% -1% 4% 3% 7% 8%

20% -15% 1% 2% 1% 1% -8% -3% -1% 2% 0% 0% 0%

30% -17% 4% 3% 1% 2% -7% -1% -1% 0% 0% 0% 0%

40% -17% 2% 4% -1% 0% -4% -1% -3% 0% 0% 1% 1%

50% -20% 6% 6% 3% 0% -1% 0% 0% -2% 1% 1% 0%

60% -21% 2% 3% -2% 0% 0% -8% -5% -2% 1% 1% 0%

70% -24% 2% 0% -2% 3% -1% -15% -8% -2% 1% 1% 0%

80% -24% 0% 2% -3% 0% -2% -12% -7% -2% 0% 1% 0%

90% -28% -1% 0% -4% -1% -4% -4% -7% 0% 6% 3% 2%

Full Simulation Period
b -18% 2% 2% 0% 2% -2% -3% -2% 4% 2% 2% 2%

Wet (23%) -15% 2% 1% 0% 3% -2% 0% -1% 6% 2% 3% 5%

Above Normal (24%) -17% 2% 2% 0% 1% -2% -2% -2% 1% 0% 0% 0%

Below Normal (10%) -19% 4% 2% 2% 5% -2% -6% -4% -2% 1% 1% 1%

Dry (16%) -17% 3% 3% 1% 3% 0% -9% -6% -1% 1% 1% 0%

Critical (27%) -21% 2% 2% -1% 0% -3% -10% -8% 0% 3% 2% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Flow (cfs)

Table 5C.3.2.10.1 San Joaquin River at Vernalis, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,058 3,088 4,931 11,054 17,256 15,467 14,774 14,101 9,720 6,052 2,996 3,315

20% 2,699 2,813 2,924 4,859 10,259 9,401 10,359 8,202 4,768 2,636 2,599 2,659

30% 2,470 2,631 2,462 3,635 6,228 7,841 8,536 5,452 3,364 1,988 1,896 2,484

40% 2,326 2,448 2,299 2,606 4,252 5,343 7,507 4,488 2,947 1,742 1,675 2,152

50% 2,089 2,342 2,226 2,481 3,420 3,825 6,018 3,916 2,205 1,503 1,499 1,934

60% 1,895 2,218 2,100 2,247 2,681 3,460 4,432 2,913 1,824 1,384 1,415 1,837

70% 1,697 2,100 1,988 2,070 2,379 2,870 3,224 2,493 1,420 1,170 1,322 1,743

80% 1,511 1,954 1,866 1,827 2,153 2,327 2,452 1,994 1,271 1,087 1,211 1,611

90% 1,338 1,753 1,671 1,638 1,931 2,115 1,813 1,564 1,085 941 1,099 1,503

Full Simulation Period
b 2,200 2,673 3,455 5,082 6,806 7,116 7,330 5,903 4,350 2,668 1,876 2,266

Wet (23%) 2,472 3,596 6,642 11,484 16,260 16,444 15,398 14,493 12,009 6,823 3,227 3,582

Above Normal (24%) 2,234 2,469 2,712 4,887 6,916 7,376 8,371 5,184 3,310 1,997 1,976 2,348

Below Normal (10%) 2,052 2,330 3,742 3,561 3,837 4,077 5,974 3,968 2,025 1,478 1,455 1,847

Dry (16%) 2,305 2,644 2,306 2,421 2,623 3,227 3,656 2,625 1,661 1,266 1,362 1,783

Critical (27%) 1,926 2,205 1,952 1,854 2,092 2,228 2,079 1,780 1,114 951 1,077 1,490

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,498 2,953 4,804 11,135 14,596 15,471 14,974 14,174 9,351 5,890 2,796 3,060

20% 3,161 2,777 2,857 4,812 10,143 10,197 10,637 8,318 4,690 2,628 2,589 2,654

30% 2,980 2,527 2,401 3,610 6,118 8,459 8,616 5,534 3,364 1,985 1,904 2,490

40% 2,796 2,395 2,215 2,629 4,232 5,570 7,564 4,609 2,947 1,735 1,666 2,125

50% 2,601 2,219 2,101 2,402 3,420 3,847 6,017 3,925 2,246 1,487 1,488 1,930

60% 2,401 2,169 2,046 2,293 2,683 3,459 4,832 3,062 1,859 1,366 1,403 1,835

70% 2,247 2,059 1,979 2,114 2,305 2,906 3,776 2,699 1,448 1,154 1,307 1,739

80% 1,994 1,951 1,829 1,884 2,150 2,371 2,789 2,153 1,293 1,087 1,202 1,611

90% 1,849 1,763 1,669 1,699 1,947 2,204 1,887 1,678 1,085 885 1,067 1,476

Full Simulation Period
b 2,672 2,611 3,391 5,070 6,655 7,278 7,528 6,039 4,194 2,622 1,847 2,223

Wet (23%) 2,918 3,513 6,545 11,446 15,776 16,863 15,423 14,628 11,335 6,676 3,135 3,416

Above Normal (24%) 2,700 2,416 2,663 4,883 6,881 7,536 8,542 5,264 3,280 1,989 1,975 2,345

Below Normal (10%) 2,538 2,249 3,661 3,507 3,651 4,149 6,337 4,140 2,076 1,463 1,446 1,837

Dry (16%) 2,767 2,569 2,232 2,402 2,549 3,241 3,996 2,805 1,680 1,254 1,347 1,776

Critical (27%) 2,426 2,168 1,915 1,877 2,090 2,288 2,307 1,929 1,115 926 1,060 1,487

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14% -4% -3% 1% -15% 0% 1% 1% -4% -3% -7% -8%

20% 17% -1% -2% -1% -1% 8% 3% 1% -2% 0% 0% 0%

30% 21% -4% -3% -1% -2% 8% 1% 2% 0% 0% 0% 0%

40% 20% -2% -4% 1% 0% 4% 1% 3% 0% 0% -1% -1%

50% 25% -5% -6% -3% 0% 1% 0% 0% 2% -1% -1% 0%

60% 27% -2% -3% 2% 0% 0% 9% 5% 2% -1% -1% 0%

70% 32% -2% 0% 2% -3% 1% 17% 8% 2% -1% -1% 0%

80% 32% 0% -2% 3% 0% 2% 14% 8% 2% 0% -1% 0%

90% 38% 1% 0% 4% 1% 4% 4% 7% 0% -6% -3% -2%

Full Simulation Period
b 21% -2% -2% 0% -2% 2% 3% 2% -4% -2% -2% -2%

Wet (23%) 18% -2% -1% 0% -3% 3% 0% 1% -6% -2% -3% -5%

Above Normal (24%) 21% -2% -2% 0% -1% 2% 2% 2% -1% 0% 0% 0%

Below Normal (10%) 24% -3% -2% -2% -5% 2% 6% 4% 2% -1% -1% -1%

Dry (16%) 20% -3% -3% -1% -3% 0% 9% 7% 1% -1% -1% 0%

Critical (27%) 26% -2% -2% 1% 0% 3% 11% 8% 0% -3% -2% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.2.10.2 San Joaquin River at Vernalis, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,058 3,088 4,931 11,054 17,256 15,467 14,774 14,101 9,720 6,052 2,996 3,315

20% 2,699 2,813 2,924 4,859 10,259 9,401 10,359 8,202 4,768 2,636 2,599 2,659

30% 2,470 2,631 2,462 3,635 6,228 7,841 8,536 5,452 3,364 1,988 1,896 2,484

40% 2,326 2,448 2,299 2,606 4,252 5,343 7,507 4,488 2,947 1,742 1,675 2,152

50% 2,089 2,342 2,226 2,481 3,420 3,825 6,018 3,916 2,205 1,503 1,499 1,934

60% 1,895 2,218 2,100 2,247 2,681 3,460 4,432 2,913 1,824 1,384 1,415 1,837

70% 1,697 2,100 1,988 2,070 2,379 2,870 3,224 2,493 1,420 1,170 1,322 1,743

80% 1,511 1,954 1,866 1,827 2,153 2,327 2,452 1,994 1,271 1,087 1,211 1,611

90% 1,338 1,753 1,671 1,638 1,931 2,115 1,813 1,564 1,085 941 1,099 1,503

Full Simulation Period
b 2,200 2,673 3,455 5,082 6,806 7,116 7,330 5,903 4,350 2,668 1,876 2,266

Wet (23%) 2,472 3,596 6,642 11,484 16,260 16,444 15,398 14,493 12,009 6,823 3,227 3,582

Above Normal (24%) 2,234 2,469 2,712 4,887 6,916 7,376 8,371 5,184 3,310 1,997 1,976 2,348

Below Normal (10%) 2,052 2,330 3,742 3,561 3,837 4,077 5,974 3,968 2,025 1,478 1,455 1,847

Dry (16%) 2,305 2,644 2,306 2,421 2,623 3,227 3,656 2,625 1,661 1,266 1,362 1,783

Critical (27%) 1,926 2,205 1,952 1,854 2,092 2,228 2,079 1,780 1,114 951 1,077 1,490

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,023 3,053 4,949 12,089 17,246 15,467 14,936 14,309 10,004 6,473 3,525 3,287

20% 2,667 2,830 2,938 4,833 10,213 9,874 10,251 7,931 4,627 2,495 2,587 2,623

30% 2,494 2,583 2,421 3,540 6,797 7,753 8,532 5,438 2,558 1,926 1,892 2,464

40% 2,328 2,478 2,304 2,753 4,210 5,305 7,580 4,344 2,294 1,722 1,667 2,125

50% 2,137 2,313 2,191 2,439 3,215 3,847 6,112 3,821 1,955 1,506 1,495 1,932

60% 1,956 2,244 2,140 2,236 2,668 3,440 4,501 2,907 1,700 1,361 1,415 1,838

70% 1,782 2,148 2,012 2,088 2,360 2,906 3,355 2,502 1,364 1,164 1,319 1,743

80% 1,609 1,974 1,886 1,824 2,090 2,371 2,581 2,158 1,241 1,026 1,211 1,612

90% 1,466 1,763 1,669 1,639 1,849 2,205 1,936 1,650 1,001 930 1,065 1,477

Full Simulation Period
b 2,252 2,683 3,501 5,108 6,872 7,145 7,431 5,830 4,009 2,655 1,882 2,271

Wet (23%) 2,505 3,604 6,760 11,512 16,584 16,445 15,425 14,237 11,476 6,916 3,267 3,610

Above Normal (24%) 2,310 2,488 2,775 4,925 6,937 7,444 8,476 5,078 2,579 1,910 1,972 2,341

Below Normal (10%) 2,067 2,299 3,711 3,708 3,857 4,057 6,015 3,856 1,865 1,472 1,454 1,834

Dry (16%) 2,346 2,646 2,309 2,419 2,607 3,241 3,785 2,611 1,568 1,253 1,360 1,782

Critical (27%) 1,991 2,227 1,974 1,842 2,043 2,273 2,247 1,874 1,080 912 1,067 1,497

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1% -1% 0% 9% 0% 0% 1% 1% 3% 7% 18% -1%

20% -1% 1% 0% -1% 0% 5% -1% -3% -3% -5% 0% -1%

30% 1% -2% -2% -3% 9% -1% 0% 0% -24% -3% 0% -1%

40% 0% 1% 0% 6% -1% -1% 1% -3% -22% -1% 0% -1%

50% 2% -1% -2% -2% -6% 1% 2% -2% -11% 0% 0% 0%

60% 3% 1% 2% 0% 0% -1% 2% 0% -7% -2% 0% 0%

70% 5% 2% 1% 1% -1% 1% 4% 0% -4% 0% 0% 0%

80% 6% 1% 1% 0% -3% 2% 5% 8% -2% -6% 0% 0%

90% 10% 1% 0% 0% -4% 4% 7% 5% -8% -1% -3% -2%

Full Simulation Period
b 2% 0% 1% 1% 1% 0% 1% -1% -8% 0% 0% 0%

Wet (23%) 1% 0% 2% 0% 2% 0% 0% -2% -4% 1% 1% 1%

Above Normal (24%) 3% 1% 2% 1% 0% 1% 1% -2% -22% -4% 0% 0%

Below Normal (10%) 1% -1% -1% 4% 1% 0% 1% -3% -8% 0% 0% -1%

Dry (16%) 2% 0% 0% 0% -1% 0% 4% -1% -6% -1% 0% 0%

Critical (27%) 3% 1% 1% -1% -2% 2% 8% 5% -3% -4% -1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.2.10.3 San Joaquin River at Vernalis, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,058 3,088 4,931 11,054 17,256 15,467 14,774 14,101 9,720 6,052 2,996 3,315

20% 2,699 2,813 2,924 4,859 10,259 9,401 10,359 8,202 4,768 2,636 2,599 2,659

30% 2,470 2,631 2,462 3,635 6,228 7,841 8,536 5,452 3,364 1,988 1,896 2,484

40% 2,326 2,448 2,299 2,606 4,252 5,343 7,507 4,488 2,947 1,742 1,675 2,152

50% 2,089 2,342 2,226 2,481 3,420 3,825 6,018 3,916 2,205 1,503 1,499 1,934

60% 1,895 2,218 2,100 2,247 2,681 3,460 4,432 2,913 1,824 1,384 1,415 1,837

70% 1,697 2,100 1,988 2,070 2,379 2,870 3,224 2,493 1,420 1,170 1,322 1,743

80% 1,511 1,954 1,866 1,827 2,153 2,327 2,452 1,994 1,271 1,087 1,211 1,611

90% 1,338 1,753 1,671 1,638 1,931 2,115 1,813 1,564 1,085 941 1,099 1,503

Full Simulation Period
b 2,200 2,673 3,455 5,082 6,806 7,116 7,330 5,903 4,350 2,668 1,876 2,266

Wet (23%) 2,472 3,596 6,642 11,484 16,260 16,444 15,398 14,493 12,009 6,823 3,227 3,582

Above Normal (24%) 2,234 2,469 2,712 4,887 6,916 7,376 8,371 5,184 3,310 1,997 1,976 2,348

Below Normal (10%) 2,052 2,330 3,742 3,561 3,837 4,077 5,974 3,968 2,025 1,478 1,455 1,847

Dry (16%) 2,305 2,644 2,306 2,421 2,623 3,227 3,656 2,625 1,661 1,266 1,362 1,783

Critical (27%) 1,926 2,205 1,952 1,854 2,092 2,228 2,079 1,780 1,114 951 1,077 1,490

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,495 2,953 4,804 11,129 14,597 15,473 14,976 14,176 9,351 5,773 2,776 3,084

20% 3,146 2,777 2,897 4,811 10,142 9,856 10,265 8,232 4,688 2,628 2,589 2,654

30% 2,938 2,527 2,401 3,610 6,118 8,461 8,576 5,670 3,364 1,985 1,904 2,488

40% 2,763 2,395 2,204 2,629 4,232 5,570 7,567 5,162 2,947 1,735 1,666 2,125

50% 2,588 2,219 2,101 2,402 3,420 3,846 6,110 4,183 2,219 1,484 1,488 1,930

60% 2,385 2,169 2,046 2,289 2,683 3,459 5,047 3,554 1,860 1,365 1,402 1,835

70% 2,196 2,059 1,979 2,083 2,303 2,906 4,317 2,916 1,447 1,155 1,307 1,739

80% 1,988 1,951 1,829 1,883 2,145 2,371 3,100 2,401 1,283 1,052 1,202 1,611

90% 1,849 1,763 1,669 1,699 1,947 2,204 2,461 2,245 1,000 885 1,025 1,431

Full Simulation Period
b 2,660 2,609 3,371 5,071 6,639 7,235 7,686 6,290 4,174 2,597 1,818 2,213

Wet (23%) 2,903 3,513 6,448 11,445 15,743 16,679 15,389 14,666 11,287 6,580 3,020 3,379

Above Normal (24%) 2,691 2,411 2,679 4,897 6,864 7,536 8,487 5,671 3,280 1,989 1,975 2,345

Below Normal (10%) 2,531 2,249 3,661 3,506 3,650 4,149 6,299 4,206 2,062 1,462 1,446 1,837

Dry (16%) 2,750 2,569 2,232 2,400 2,547 3,241 4,420 3,245 1,672 1,253 1,346 1,776

Critical (27%) 2,418 2,163 1,910 1,871 2,078 2,288 2,741 2,177 1,090 916 1,051 1,480

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14% -4% -3% 1% -15% 0% 1% 1% -4% -5% -7% -7%

20% 17% -1% -1% -1% -1% 5% -1% 0% -2% 0% 0% 0%

30% 19% -4% -3% -1% -2% 8% 0% 4% 0% 0% 0% 0%

40% 19% -2% -4% 1% 0% 4% 1% 15% 0% 0% -1% -1%

50% 24% -5% -6% -3% 0% 1% 2% 7% 1% -1% -1% 0%

60% 26% -2% -3% 2% 0% 0% 14% 22% 2% -1% -1% 0%

70% 29% -2% 0% 1% -3% 1% 34% 17% 2% -1% -1% 0%

80% 32% 0% -2% 3% 0% 2% 26% 20% 1% -3% -1% 0%

90% 38% 1% 0% 4% 1% 4% 36% 44% -8% -6% -7% -5%

Full Simulation Period
b 21% -2% -2% 0% -2% 2% 5% 7% -4% -3% -3% -2%

Wet (23%) 17% -2% -3% 0% -3% 1% 0% 1% -6% -4% -6% -6%

Above Normal (24%) 20% -2% -1% 0% -1% 2% 1% 9% -1% 0% 0% 0%

Below Normal (10%) 23% -3% -2% -2% -5% 2% 5% 6% 2% -1% -1% -1%

Dry (16%) 19% -3% -3% -1% -3% 0% 21% 24% 1% -1% -1% 0%

Critical (27%) 26% -2% -2% 1% -1% 3% 32% 22% -2% -4% -2% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.2.10.4 San Joaquin River at Vernalis, Monthly Flow 



5C.3.2.11 Old and Middle River Flow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,094 6,333 7,834 5,445 4,160 2,848 1,180 763 277 1,161

20% 586 874 2,112 4,323 4,927 4,179 2,834 1,727 609 688 259 1,134

30% 576 825 1,003 3,149 3,624 2,834 1,795 1,200 548 573 246 909

40% 423 657 761 1,793 2,868 2,092 1,504 1,004 465 497 246 656

50% 270 586 611 1,299 2,037 1,676 1,197 843 431 492 246 261

60% 246 368 359 1,050 1,407 1,204 946 731 422 400 246 201

70% 246 268 315 800 1,023 1,061 758 592 408 307 246 179

80% 246 268 278 586 823 783 598 520 383 307 246 179

90% 184 210 277 486 633 662 564 446 334 246 240 179

Full Simulation Period
b 401 686 1,416 2,720 3,186 2,697 1,812 1,281 648 495 258 565

Wet (23%) 520 1,020 2,913 5,509 5,771 5,000 3,288 2,394 1,120 655 273 1,133

Above Normal (24%) 332 742 1,502 3,049 3,807 3,236 1,938 1,201 485 667 251 662

Below Normal (10%) 471 650 582 1,077 2,048 1,113 1,019 789 445 508 254 211

Dry (16%) 341 470 471 981 1,443 1,396 999 680 431 315 257 191

Critical (27%) 253 296 418 723 861 747 559 410 348 249 235 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 895 4,048 6,551 8,106 5,795 3,956 2,541 1,141 670 271 259

20% 286 384 2,029 4,469 4,884 4,375 2,589 1,579 658 581 247 240

30% 269 329 947 2,826 3,377 2,686 1,466 952 591 508 246 234

40% 257 291 635 1,561 2,882 2,060 1,215 790 559 492 246 229

50% 246 269 464 1,078 1,898 1,614 859 715 512 461 246 221

60% 246 268 371 829 1,168 1,103 726 675 495 400 246 184

70% 246 268 312 665 918 899 599 560 439 307 246 179

80% 246 268 277 501 720 751 565 533 422 307 236 179

90% 232 208 277 405 596 601 528 437 369 246 215 179

Full Simulation Period
b 289 508 1,407 2,590 3,140 2,678 1,609 1,159 704 457 252 238

Wet (23%) 345 794 3,009 5,453 5,819 5,073 3,004 2,182 1,199 607 271 321

Above Normal (24%) 252 566 1,394 2,837 3,821 3,313 1,620 1,021 569 599 250 223

Below Normal (10%) 294 433 540 878 2,078 1,075 812 715 532 429 254 208

Dry (16%) 267 297 433 821 1,268 1,232 879 627 455 310 244 191

Critical (27%) 241 244 367 640 692 680 525 385 346 247 229 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -39% 0% -1% 3% 3% 6% -5% -11% -3% -12% -2% -78%

20% -51% -56% -4% 3% -1% 5% -9% -9% 8% -16% -5% -79%

30% -53% -60% -6% -10% -7% -5% -18% -21% 8% -11% 0% -74%

40% -39% -56% -17% -13% 0% -2% -19% -21% 20% -1% 0% -65%

50% -9% -54% -24% -17% -7% -4% -28% -15% 19% -6% 0% -15%

60% 0% -27% 4% -21% -17% -8% -23% -8% 17% 0% 0% -8%

70% 0% 0% -1% -17% -10% -15% -21% -5% 7% 0% 0% 0%

80% 0% 0% 0% -14% -13% -4% -6% 2% 10% 0% -4% 0%

90% 26% -1% 0% -17% -6% -9% -6% -2% 11% 0% -10% 0%

Full Simulation Period
b -28% -26% -1% -5% -1% -1% -11% -10% 9% -8% -2% -58%

Wet (23%) -34% -22% 3% -1% 1% 1% -9% -9% 7% -7% -1% -72%

Above Normal (24%) -24% -24% -7% -7% 0% 2% -16% -15% 17% -10% -1% -66%

Below Normal (10%) -38% -33% -7% -18% 1% -3% -20% -9% 20% -16% 0% -1%

Dry (16%) -22% -37% -8% -16% -12% -12% -12% -8% 6% -2% -5% 0%

Critical (27%) -5% -18% -12% -12% -20% -9% -6% -6% -1% -1% -3% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.11.1 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 895 4,048 6,551 8,106 5,795 3,956 2,541 1,141 670 271 259

20% 286 384 2,029 4,469 4,884 4,375 2,589 1,579 658 581 247 240

30% 269 329 947 2,826 3,377 2,686 1,466 952 591 508 246 234

40% 257 291 635 1,561 2,882 2,060 1,215 790 559 492 246 229

50% 246 269 464 1,078 1,898 1,614 859 715 512 461 246 221

60% 246 268 371 829 1,168 1,103 726 675 495 400 246 184

70% 246 268 312 665 918 899 599 560 439 307 246 179

80% 246 268 277 501 720 751 565 533 422 307 236 179

90% 232 208 277 405 596 601 528 437 369 246 215 179

Full Simulation Period
b 289 508 1,407 2,590 3,140 2,678 1,609 1,159 704 457 252 238

Wet (23%) 345 794 3,009 5,453 5,819 5,073 3,004 2,182 1,199 607 271 321

Above Normal (24%) 252 566 1,394 2,837 3,821 3,313 1,620 1,021 569 599 250 223

Below Normal (10%) 294 433 540 878 2,078 1,075 812 715 532 429 254 208

Dry (16%) 267 297 433 821 1,268 1,232 879 627 455 310 244 191

Critical (27%) 241 244 367 640 692 680 525 385 346 247 229 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,094 6,333 7,834 5,445 4,160 2,848 1,180 763 277 1,161

20% 586 874 2,112 4,323 4,927 4,179 2,834 1,727 609 688 259 1,134

30% 576 825 1,003 3,149 3,624 2,834 1,795 1,200 548 573 246 909

40% 423 657 761 1,793 2,868 2,092 1,504 1,004 465 497 246 656

50% 270 586 611 1,299 2,037 1,676 1,197 843 431 492 246 261

60% 246 368 359 1,050 1,407 1,204 946 731 422 400 246 201

70% 246 268 315 800 1,023 1,061 758 592 408 307 246 179

80% 246 268 278 586 823 783 598 520 383 307 246 179

90% 184 210 277 486 633 662 564 446 334 246 240 179

Full Simulation Period
b 401 686 1,416 2,720 3,186 2,697 1,812 1,281 648 495 258 565

Wet (23%) 520 1,020 2,913 5,509 5,771 5,000 3,288 2,394 1,120 655 273 1,133

Above Normal (24%) 332 742 1,502 3,049 3,807 3,236 1,938 1,201 485 667 251 662

Below Normal (10%) 471 650 582 1,077 2,048 1,113 1,019 789 445 508 254 211

Dry (16%) 341 470 471 981 1,443 1,396 999 680 431 315 257 191

Critical (27%) 253 296 418 723 861 747 559 410 348 249 235 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65% 0% 1% -3% -3% -6% 5% 12% 3% 14% 2% 349%

20% 105% 128% 4% -3% 1% -4% 9% 9% -7% 18% 5% 372%

30% 114% 151% 6% 11% 7% 6% 22% 26% -7% 13% 0% 288%

40% 64% 126% 20% 15% 0% 2% 24% 27% -17% 1% 0% 187%

50% 10% 118% 32% 20% 7% 4% 39% 18% -16% 7% 0% 18%

60% 0% 37% -3% 27% 20% 9% 30% 8% -15% 0% 0% 9%

70% 0% 0% 1% 20% 11% 18% 26% 6% -7% 0% 0% 0%

80% 0% 0% 0% 17% 14% 4% 6% -2% -9% 0% 4% 0%

90% -20% 1% 0% 20% 6% 10% 7% 2% -10% 0% 11% 0%

Full Simulation Period
b 39% 35% 1% 5% 1% 1% 13% 11% -8% 8% 2% 138%

Wet (23%) 51% 28% -3% 1% -1% -1% 9% 10% -7% 8% 1% 253%

Above Normal (24%) 32% 31% 8% 8% 0% -2% 20% 18% -15% 11% 1% 197%

Below Normal (10%) 60% 50% 8% 23% -1% 4% 25% 10% -16% 18% 0% 2%

Dry (16%) 28% 58% 9% 19% 14% 13% 14% 8% -5% 2% 5% 0%

Critical (27%) 5% 21% 14% 13% 24% 10% 6% 6% 1% 1% 3% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.11.2 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 895 4,048 6,551 8,106 5,795 3,956 2,541 1,141 670 271 259

20% 286 384 2,029 4,469 4,884 4,375 2,589 1,579 658 581 247 240

30% 269 329 947 2,826 3,377 2,686 1,466 952 591 508 246 234

40% 257 291 635 1,561 2,882 2,060 1,215 790 559 492 246 229

50% 246 269 464 1,078 1,898 1,614 859 715 512 461 246 221

60% 246 268 371 829 1,168 1,103 726 675 495 400 246 184

70% 246 268 312 665 918 899 599 560 439 307 246 179

80% 246 268 277 501 720 751 565 533 422 307 236 179

90% 232 208 277 405 596 601 528 437 369 246 215 179

Full Simulation Period
b 289 508 1,407 2,590 3,140 2,678 1,609 1,159 704 457 252 238

Wet (23%) 345 794 3,009 5,453 5,819 5,073 3,004 2,182 1,199 607 271 321

Above Normal (24%) 252 566 1,394 2,837 3,821 3,313 1,620 1,021 569 599 250 223

Below Normal (10%) 294 433 540 878 2,078 1,075 812 715 532 429 254 208

Dry (16%) 267 297 433 821 1,268 1,232 879 627 455 310 244 191

Critical (27%) 241 244 367 640 692 680 525 385 346 247 229 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 298 902 4,155 6,646 7,924 5,788 3,812 2,471 1,066 729 265 261

20% 266 389 2,140 4,462 4,802 4,293 2,584 1,383 630 659 246 245

30% 257 319 1,154 3,104 3,795 2,714 1,525 913 572 575 246 235

40% 246 290 722 1,875 3,031 2,137 1,238 750 502 492 246 229

50% 246 268 480 1,398 2,079 1,678 867 704 477 492 246 222

60% 246 268 398 1,061 1,416 1,185 754 630 436 428 246 191

70% 246 268 336 768 1,078 1,032 601 579 422 307 246 179

80% 246 268 277 599 821 789 566 493 409 307 241 179

90% 185 208 277 497 634 654 512 437 351 246 222 179

Full Simulation Period
b 277 506 1,465 2,772 3,236 2,711 1,617 1,122 656 490 252 240

Wet (23%) 333 791 3,116 5,609 5,812 5,020 2,996 2,109 1,118 649 271 319

Above Normal (24%) 242 568 1,461 3,096 3,903 3,292 1,636 960 514 645 246 228

Below Normal (10%) 281 422 564 1,156 2,186 1,120 856 699 457 507 254 221

Dry (16%) 250 297 457 992 1,459 1,384 882 612 445 321 245 191

Critical (27%) 234 243 397 721 859 752 528 397 346 246 230 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -20% 1% 3% 1% -2% 0% -4% -3% -7% 9% -2% 1%

20% -7% 1% 5% 0% -2% -2% 0% -12% -4% 13% 0% 2%

30% -5% -3% 22% 10% 12% 1% 4% -4% -3% 13% 0% 0%

40% -4% 0% 14% 20% 5% 4% 2% -5% -10% 0% 0% 0%

50% 0% 0% 4% 30% 10% 4% 1% -2% -7% 7% 0% 0%

60% 0% 0% 7% 28% 21% 7% 4% -7% -12% 7% 0% 3%

70% 0% 0% 8% 15% 17% 15% 0% 3% -4% 0% 0% 0%

80% 0% 0% 0% 20% 14% 5% 0% -7% -3% 0% 2% 0%

90% -20% 0% 0% 23% 7% 9% -3% 0% -5% 0% 3% 0%

Full Simulation Period
b -4% 0% 4% 7% 3% 1% 0% -3% -7% 7% 0% 1%

Wet (23%) -3% 0% 4% 3% 0% -1% 0% -3% -7% 7% 0% 0%

Above Normal (24%) -4% 0% 5% 9% 2% -1% 1% -6% -10% 8% -1% 2%

Below Normal (10%) -4% -3% 4% 32% 5% 4% 5% -2% -14% 18% 0% 6%

Dry (16%) -6% 0% 5% 21% 15% 12% 0% -2% -2% 4% 0% 0%

Critical (27%) -3% 0% 8% 13% 24% 11% 1% 3% 0% -1% 1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.11.3 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 895 4,048 6,551 8,106 5,795 3,956 2,541 1,141 670 271 259

20% 286 384 2,029 4,469 4,884 4,375 2,589 1,579 658 581 247 240

30% 269 329 947 2,826 3,377 2,686 1,466 952 591 508 246 234

40% 257 291 635 1,561 2,882 2,060 1,215 790 559 492 246 229

50% 246 269 464 1,078 1,898 1,614 859 715 512 461 246 221

60% 246 268 371 829 1,168 1,103 726 675 495 400 246 184

70% 246 268 312 665 918 899 599 560 439 307 246 179

80% 246 268 277 501 720 751 565 533 422 307 236 179

90% 232 208 277 405 596 601 528 437 369 246 215 179

Full Simulation Period
b 289 508 1,407 2,590 3,140 2,678 1,609 1,159 704 457 252 238

Wet (23%) 345 794 3,009 5,453 5,819 5,073 3,004 2,182 1,199 607 271 321

Above Normal (24%) 252 566 1,394 2,837 3,821 3,313 1,620 1,021 569 599 250 223

Below Normal (10%) 294 433 540 878 2,078 1,075 812 715 532 429 254 208

Dry (16%) 267 297 433 821 1,268 1,232 879 627 455 310 244 191

Critical (27%) 241 244 367 640 692 680 525 385 346 247 229 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623 960 4,115 6,339 7,831 5,439 4,160 2,849 1,180 767 284 1,161

20% 594 874 2,112 4,319 4,907 4,174 2,807 1,763 606 688 256 1,134

30% 576 830 1,008 3,149 3,653 2,835 1,798 1,237 524 593 246 910

40% 423 660 762 1,785 2,869 2,092 1,542 1,002 453 501 246 651

50% 257 586 616 1,301 2,053 1,666 1,234 873 423 492 246 255

60% 246 369 359 1,048 1,406 1,203 1,028 776 422 400 246 204

70% 246 268 310 800 1,025 1,057 817 629 401 308 246 179

80% 246 268 286 585 823 783 712 561 370 307 246 179

90% 184 211 277 486 633 662 623 462 330 246 230 179

Full Simulation Period
b 401 690 1,413 2,714 3,184 2,695 1,848 1,312 642 500 257 565

Wet (23%) 517 1,020 2,905 5,499 5,773 4,996 3,288 2,411 1,117 667 273 1,132

Above Normal (24%) 334 767 1,505 3,048 3,795 3,232 1,947 1,223 482 668 251 661

Below Normal (10%) 471 650 582 1,075 2,047 1,110 1,061 821 434 513 254 214

Dry (16%) 342 471 467 980 1,444 1,396 1,081 720 423 316 256 191

Critical (27%) 254 296 418 714 856 747 621 462 346 249 233 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67% 7% 2% -3% -3% -6% 5% 12% 3% 14% 5% 349%

20% 108% 128% 4% -3% 0% -5% 8% 12% -8% 18% 4% 372%

30% 114% 152% 7% 11% 8% 6% 23% 30% -11% 17% 0% 288%

40% 64% 127% 20% 14% 0% 2% 27% 27% -19% 2% 0% 185%

50% 5% 118% 33% 21% 8% 3% 44% 22% -17% 7% 0% 16%

60% 0% 38% -3% 26% 20% 9% 42% 15% -15% 0% 0% 10%

70% 0% 0% -1% 20% 12% 18% 36% 12% -9% 0% 0% 0%

80% 0% 0% 3% 17% 14% 4% 26% 5% -12% 0% 4% 0%

90% -20% 1% 0% 20% 6% 10% 18% 6% -11% 0% 7% 0%

Full Simulation Period
b 39% 36% 0% 5% 1% 1% 15% 13% -9% 9% 2% 138%

Wet (23%) 50% 28% -3% 1% -1% -2% 9% 11% -7% 10% 1% 253%

Above Normal (24%) 32% 36% 8% 7% -1% -2% 20% 20% -15% 11% 1% 197%

Below Normal (10%) 60% 50% 8% 22% -1% 3% 31% 15% -18% 20% 0% 3%

Dry (16%) 28% 59% 8% 19% 14% 13% 23% 15% -7% 2% 5% 0%

Critical (27%) 5% 21% 14% 12% 24% 10% 18% 20% 0% 1% 2% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.11.4 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



5C.3.2.12 X2 Position 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.4 93.6 90.8 84.0 77.3 75.9 78.1 81.0 83.1 86.5 89.7 91.9

20% 91.8 91.4 87.6 82.3 71.7 72.8 73.6 79.3 81.8 84.9 88.1 91.1

30% 91.6 90.9 83.9 79.8 67.2 65.7 70.0 77.3 81.0 84.3 87.5 90.6

40% 91.1 88.1 82.5 73.5 64.0 64.5 66.7 72.3 80.2 82.4 86.2 90.1

50% 89.7 81.1 81.1 71.2 58.5 59.9 64.7 69.9 77.8 80.6 84.8 88.5

60% 81.0 81.0 79.7 64.4 55.2 58.0 60.9 66.3 76.6 78.1 84.6 81.0

70% 74.1 75.1 72.0 55.1 51.9 53.9 58.0 63.8 73.4 77.4 84.1 74.1

80% 74.0 74.0 62.2 51.3 49.4 50.6 53.8 59.1 69.8 76.8 82.7 74.0

90% 74.0 74.0 52.8 49.4 48.2 49.0 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 64.2 68.8 75.9 80.4 85.4 83.9

Wet (23%) 80.6 76.8 63.7 54.8 51.2 53.1 55.1 58.4 67.4 74.9 82.7 73.9

Above Normal (24%) 86.9 82.4 75.1 61.0 54.9 55.3 59.1 65.2 75.3 77.9 83.1 74.7

Below Normal (10%) 80.4 80.3 80.4 74.6 64.3 66.9 69.0 72.9 79.1 81.1 85.1 89.3

Dry (16%) 85.6 85.5 84.5 77.7 67.7 65.4 68.8 74.5 80.1 84.5 87.6 90.5

Critical (27%) 90.4 90.7 88.2 82.0 75.3 74.6 77.7 82.3 85.2 87.9 90.3 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.3 92.5 91.0 87.3 80.4 78.2 78.5 81.5 83.5 86.6 90.0 92.1

20% 91.8 91.3 90.6 85.9 75.6 73.5 75.2 79.6 81.6 84.8 88.5 91.4

30% 91.2 91.0 89.5 83.6 72.1 68.3 73.3 78.6 80.5 84.3 88.0 90.8

40% 91.0 90.8 88.7 78.9 66.2 66.6 69.7 75.4 78.6 82.1 86.5 90.1

50% 90.6 90.3 86.8 75.6 61.5 61.7 67.3 72.9 77.9 81.1 85.6 89.4

60% 90.2 89.6 82.5 67.7 55.7 57.8 64.2 70.3 76.1 78.9 84.7 89.0

70% 90.0 89.0 77.0 56.3 52.4 54.0 59.9 66.0 74.4 78.2 84.4 88.6

80% 89.6 88.0 65.9 51.9 49.4 50.4 54.7 60.2 71.4 77.3 84.1 88.4

90% 87.3 79.7 53.3 49.5 48.2 48.8 50.4 54.6 64.1 74.8 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.4 62.8 62.3 65.9 70.6 75.8 80.7 86.0 89.3

Wet (23%) 88.1 83.7 66.3 55.7 51.6 53.0 56.4 60.3 67.3 75.3 83.3 86.6

Above Normal (24%) 91.0 87.1 79.1 63.6 56.1 55.2 61.1 67.9 75.0 78.2 83.8 81.9

Below Normal (10%) 89.6 87.3 84.5 78.8 66.0 67.3 71.3 74.9 78.2 81.4 86.0 89.7

Dry (16%) 90.7 90.4 87.9 81.1 70.7 67.6 70.8 76.0 80.2 84.4 88.0 90.8

Critical (27%) 91.9 92.1 90.0 84.0 78.5 76.8 78.8 83.3 85.7 88.2 90.6 92.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.1 -1.1 0.2 3.3 3.1 2.3 0.4 0.5 0.3 0.1 0.3 0.1

20% 0.0 -0.1 2.9 3.6 3.9 0.7 1.6 0.3 -0.1 -0.1 0.4 0.3

30% -0.4 0.1 5.5 3.8 4.8 2.6 3.2 1.3 -0.5 0.1 0.5 0.3

40% -0.1 2.7 6.2 5.4 2.2 2.1 3.0 3.1 -1.6 -0.2 0.3 0.0

50% 0.9 9.2 5.7 4.4 3.0 1.8 2.6 3.0 0.2 0.5 0.8 0.9

60% 9.2 8.6 2.7 3.3 0.6 -0.2 3.3 4.0 -0.6 0.8 0.1 8.0

70% 15.9 13.9 5.1 1.1 0.5 0.1 1.9 2.2 1.0 0.8 0.3 14.6

80% 15.6 13.9 3.6 0.6 0.0 -0.2 0.9 1.1 1.5 0.5 1.4 14.4

90% 13.3 5.8 0.5 0.1 0.0 -0.2 0.5 1.2 0.7 0.2 0.7 13.8

Full Simulation Period
b 5.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Wet (23%) 7.5 6.9 2.7 1.0 0.4 0.0 1.3 1.9 0.0 0.4 0.5 12.7

Above Normal (24%) 4.1 4.6 4.0 2.7 1.2 0.0 2.0 2.7 -0.3 0.3 0.7 7.2

Below Normal (10%) 9.2 7.0 4.1 4.2 1.7 0.5 2.3 2.0 -0.9 0.3 0.9 0.4

Dry (16%) 5.1 4.9 3.5 3.4 3.1 2.2 2.0 1.5 0.1 -0.1 0.4 0.3

Critical (27%) 1.4 1.4 1.8 2.1 3.2 2.2 1.2 1.0 0.5 0.3 0.3 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

End of Month Position (km)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

End of Month Position (km)

Table 5C.3.2.12.1 X2, End of Month Position 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.3 92.5 91.0 87.3 80.4 78.2 78.5 81.5 83.5 86.6 90.0 92.1

20% 91.8 91.3 90.6 85.9 75.6 73.5 75.2 79.6 81.6 84.8 88.5 91.4

30% 91.2 91.0 89.5 83.6 72.1 68.3 73.3 78.6 80.5 84.3 88.0 90.8

40% 91.0 90.8 88.7 78.9 66.2 66.6 69.7 75.4 78.6 82.1 86.5 90.1

50% 90.6 90.3 86.8 75.6 61.5 61.7 67.3 72.9 77.9 81.1 85.6 89.4

60% 90.2 89.6 82.5 67.7 55.7 57.8 64.2 70.3 76.1 78.9 84.7 89.0

70% 90.0 89.0 77.0 56.3 52.4 54.0 59.9 66.0 74.4 78.2 84.4 88.6

80% 89.6 88.0 65.9 51.9 49.4 50.4 54.7 60.2 71.4 77.3 84.1 88.4

90% 87.3 79.7 53.3 49.5 48.2 48.8 50.4 54.6 64.1 74.8 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.4 62.8 62.3 65.9 70.6 75.8 80.7 86.0 89.3

Wet (23%) 88.1 83.7 66.3 55.7 51.6 53.0 56.4 60.3 67.3 75.3 83.3 86.6

Above Normal (24%) 91.0 87.1 79.1 63.6 56.1 55.2 61.1 67.9 75.0 78.2 83.8 81.9

Below Normal (10%) 89.6 87.3 84.5 78.8 66.0 67.3 71.3 74.9 78.2 81.4 86.0 89.7

Dry (16%) 90.7 90.4 87.9 81.1 70.7 67.6 70.8 76.0 80.2 84.4 88.0 90.8

Critical (27%) 91.9 92.1 90.0 84.0 78.5 76.8 78.8 83.3 85.7 88.2 90.6 92.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.4 93.6 90.8 84.0 77.3 75.9 78.1 81.0 83.1 86.5 89.7 91.9

20% 91.8 91.4 87.6 82.3 71.7 72.8 73.6 79.3 81.8 84.9 88.1 91.1

30% 91.6 90.9 83.9 79.8 67.2 65.7 70.0 77.3 81.0 84.3 87.5 90.6

40% 91.1 88.1 82.5 73.5 64.0 64.5 66.7 72.3 80.2 82.4 86.2 90.1

50% 89.7 81.1 81.1 71.2 58.5 59.9 64.7 69.9 77.8 80.6 84.8 88.5

60% 81.0 81.0 79.7 64.4 55.2 58.0 60.9 66.3 76.6 78.1 84.6 81.0

70% 74.1 75.1 72.0 55.1 51.9 53.9 58.0 63.8 73.4 77.4 84.1 74.1

80% 74.0 74.0 62.2 51.3 49.4 50.6 53.8 59.1 69.8 76.8 82.7 74.0

90% 74.0 74.0 52.8 49.4 48.2 49.0 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 64.2 68.8 75.9 80.4 85.4 83.9

Wet (23%) 80.6 76.8 63.7 54.8 51.2 53.1 55.1 58.4 67.4 74.9 82.7 73.9

Above Normal (24%) 86.9 82.4 75.1 61.0 54.9 55.3 59.1 65.2 75.3 77.9 83.1 74.7

Below Normal (10%) 80.4 80.3 80.4 74.6 64.3 66.9 69.0 72.9 79.1 81.1 85.1 89.3

Dry (16%) 85.6 85.5 84.5 77.7 67.7 65.4 68.8 74.5 80.1 84.5 87.6 90.5

Critical (27%) 90.4 90.7 88.2 82.0 75.3 74.6 77.7 82.3 85.2 87.9 90.3 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.1 1.1 -0.2 -3.3 -3.1 -2.3 -0.4 -0.5 -0.3 -0.1 -0.3 -0.1

20% 0.0 0.1 -2.9 -3.6 -3.9 -0.7 -1.6 -0.3 0.1 0.1 -0.4 -0.3

30% 0.4 -0.1 -5.5 -3.8 -4.8 -2.6 -3.2 -1.3 0.5 -0.1 -0.5 -0.3

40% 0.1 -2.7 -6.2 -5.4 -2.2 -2.1 -3.0 -3.1 1.6 0.2 -0.3 0.0

50% -0.9 -9.2 -5.7 -4.4 -3.0 -1.8 -2.6 -3.0 -0.2 -0.5 -0.8 -0.9

60% -9.2 -8.6 -2.7 -3.3 -0.6 0.2 -3.3 -4.0 0.6 -0.8 -0.1 -8.0

70% -15.9 -13.9 -5.1 -1.1 -0.5 -0.1 -1.9 -2.2 -1.0 -0.8 -0.3 -14.6

80% -15.6 -13.9 -3.6 -0.6 0.0 0.2 -0.9 -1.1 -1.5 -0.5 -1.4 -14.4

90% -13.3 -5.8 -0.5 -0.1 0.0 0.2 -0.5 -1.2 -0.7 -0.2 -0.7 -13.8

Full Simulation Period
b -5.7 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Wet (23%) -7.5 -6.9 -2.7 -1.0 -0.4 0.0 -1.3 -1.9 0.0 -0.4 -0.5 -12.7

Above Normal (24%) -4.1 -4.6 -4.0 -2.7 -1.2 0.0 -2.0 -2.7 0.3 -0.3 -0.7 -7.2

Below Normal (10%) -9.2 -7.0 -4.1 -4.2 -1.7 -0.5 -2.3 -2.0 0.9 -0.3 -0.9 -0.4

Dry (16%) -5.1 -4.9 -3.5 -3.4 -3.1 -2.2 -2.0 -1.5 -0.1 0.1 -0.4 -0.3

Critical (27%) -1.4 -1.4 -1.8 -2.1 -3.2 -2.2 -1.2 -1.0 -0.5 -0.3 -0.3 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Position (km)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Position (km)

Table 5C.3.2.12.2 X2, End of Month Position 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.3 92.5 91.0 87.3 80.4 78.2 78.5 81.5 83.5 86.6 90.0 92.1

20% 91.8 91.3 90.6 85.9 75.6 73.5 75.2 79.6 81.6 84.8 88.5 91.4

30% 91.2 91.0 89.5 83.6 72.1 68.3 73.3 78.6 80.5 84.3 88.0 90.8

40% 91.0 90.8 88.7 78.9 66.2 66.6 69.7 75.4 78.6 82.1 86.5 90.1

50% 90.6 90.3 86.8 75.6 61.5 61.7 67.3 72.9 77.9 81.1 85.6 89.4

60% 90.2 89.6 82.5 67.7 55.7 57.8 64.2 70.3 76.1 78.9 84.7 89.0

70% 90.0 89.0 77.0 56.3 52.4 54.0 59.9 66.0 74.4 78.2 84.4 88.6

80% 89.6 88.0 65.9 51.9 49.4 50.4 54.7 60.2 71.4 77.3 84.1 88.4

90% 87.3 79.7 53.3 49.5 48.2 48.8 50.4 54.6 64.1 74.8 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.4 62.8 62.3 65.9 70.6 75.8 80.7 86.0 89.3

Wet (23%) 88.1 83.7 66.3 55.7 51.6 53.0 56.4 60.3 67.3 75.3 83.3 86.6

Above Normal (24%) 91.0 87.1 79.1 63.6 56.1 55.2 61.1 67.9 75.0 78.2 83.8 81.9

Below Normal (10%) 89.6 87.3 84.5 78.8 66.0 67.3 71.3 74.9 78.2 81.4 86.0 89.7

Dry (16%) 90.7 90.4 87.9 81.1 70.7 67.6 70.8 76.0 80.2 84.4 88.0 90.8

Critical (27%) 91.9 92.1 90.0 84.0 78.5 76.8 78.8 83.3 85.7 88.2 90.6 92.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.2 93.6 90.8 86.1 77.8 75.8 78.2 81.5 83.2 86.4 90.0 92.2

20% 91.9 91.5 90.5 83.7 71.7 72.5 74.6 79.6 82.0 84.8 88.4 91.3

30% 91.6 91.1 89.4 81.5 67.6 66.1 71.3 78.4 81.0 84.3 87.7 90.8

40% 91.2 90.8 88.5 74.8 64.1 64.5 69.7 75.6 80.3 81.7 86.0 89.8

50% 90.7 90.6 86.7 71.8 58.8 60.0 67.3 73.1 78.8 80.7 84.9 89.3

60% 90.2 89.8 82.6 64.6 54.4 58.0 63.6 70.4 77.1 78.4 84.6 88.7

70% 89.9 89.0 74.2 55.1 52.2 54.4 59.9 66.8 75.1 77.8 84.2 88.4

80% 89.6 87.9 65.1 51.2 49.3 50.4 54.8 61.7 71.8 77.1 83.2 88.2

90% 88.2 79.6 53.0 49.5 48.1 48.8 50.4 54.8 64.9 75.0 82.4 87.6

Full Simulation Period
b 90.1 87.8 79.0 68.5 61.2 61.4 65.5 70.8 76.5 80.5 85.6 89.1

Wet (23%) 88.1 83.9 65.6 54.8 51.3 53.1 56.5 60.8 68.3 75.1 82.9 86.6

Above Normal (24%) 91.2 87.2 78.3 61.5 54.9 55.0 60.9 68.4 76.2 78.0 83.4 81.8

Below Normal (10%) 89.9 87.7 84.4 75.4 64.0 66.6 70.5 74.9 79.6 81.0 85.1 89.2

Dry (16%) 90.8 90.6 87.6 78.8 67.9 65.5 69.9 76.0 80.4 84.3 87.8 90.8

Critical (27%) 92.1 92.2 89.5 82.7 75.6 74.6 78.1 82.8 85.4 88.0 90.5 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.9 1.0 -0.1 -1.2 -2.6 -2.4 -0.3 -0.1 -0.3 -0.2 0.0 0.2

20% 0.2 0.1 -0.1 -2.2 -3.9 -1.0 -0.6 0.0 0.3 0.0 -0.2 -0.1

30% 0.4 0.1 0.0 -2.1 -4.5 -2.2 -2.0 -0.1 0.5 0.0 -0.3 -0.1

40% 0.2 0.1 -0.2 -4.1 -2.0 -2.1 0.0 0.3 1.8 -0.4 -0.5 -0.3

50% 0.1 0.3 -0.1 -3.8 -2.6 -1.7 0.0 0.3 0.9 -0.4 -0.7 -0.1

60% 0.0 0.2 0.2 -3.1 -1.4 0.2 -0.5 0.1 1.1 -0.6 -0.1 -0.3

70% -0.1 0.0 -2.8 -1.1 -0.2 0.3 -0.1 0.8 0.7 -0.5 -0.1 -0.2

80% 0.0 -0.1 -0.8 -0.7 0.0 0.1 0.1 1.5 0.4 -0.2 -0.8 -0.2

90% 0.8 -0.1 -0.3 0.0 -0.1 0.0 0.0 0.2 0.7 0.1 -0.6 -0.1

Full Simulation Period
b 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (23%) 0.0 0.2 -0.7 -0.9 -0.3 0.1 0.0 0.5 1.0 -0.2 -0.4 -0.1

Above Normal (24%) 0.3 0.1 -0.8 -2.2 -1.2 -0.2 -0.2 0.5 1.1 -0.2 -0.4 -0.2

Below Normal (10%) 0.4 0.4 -0.1 -3.4 -2.0 -0.8 -0.7 0.0 1.4 -0.4 -0.8 -0.5

Dry (16%) 0.1 0.2 -0.3 -2.3 -2.8 -2.1 -0.8 0.0 0.3 -0.1 -0.2 -0.1

Critical (27%) 0.2 0.2 -0.5 -1.4 -2.8 -2.2 -0.8 -0.4 -0.3 -0.2 -0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Position (km)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Position (km)

Table 5C.3.2.12.3 X2, End of Month Position 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.3 92.5 91.0 87.3 80.4 78.2 78.5 81.5 83.5 86.6 90.0 92.1

20% 91.8 91.3 90.6 85.9 75.6 73.5 75.2 79.6 81.6 84.8 88.5 91.4

30% 91.2 91.0 89.5 83.6 72.1 68.3 73.3 78.6 80.5 84.3 88.0 90.8

40% 91.0 90.8 88.7 78.9 66.2 66.6 69.7 75.4 78.6 82.1 86.5 90.1

50% 90.6 90.3 86.8 75.6 61.5 61.7 67.3 72.9 77.9 81.1 85.6 89.4

60% 90.2 89.6 82.5 67.7 55.7 57.8 64.2 70.3 76.1 78.9 84.7 89.0

70% 90.0 89.0 77.0 56.3 52.4 54.0 59.9 66.0 74.4 78.2 84.4 88.6

80% 89.6 88.0 65.9 51.9 49.4 50.4 54.7 60.2 71.4 77.3 84.1 88.4

90% 87.3 79.7 53.3 49.5 48.2 48.8 50.4 54.6 64.1 74.8 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.4 62.8 62.3 65.9 70.6 75.8 80.7 86.0 89.3

Wet (23%) 88.1 83.7 66.3 55.7 51.6 53.0 56.4 60.3 67.3 75.3 83.3 86.6

Above Normal (24%) 91.0 87.1 79.1 63.6 56.1 55.2 61.1 67.9 75.0 78.2 83.8 81.9

Below Normal (10%) 89.6 87.3 84.5 78.8 66.0 67.3 71.3 74.9 78.2 81.4 86.0 89.7

Dry (16%) 90.7 90.4 87.9 81.1 70.7 67.6 70.8 76.0 80.2 84.4 88.0 90.8

Critical (27%) 91.9 92.1 90.0 84.0 78.5 76.8 78.8 83.3 85.7 88.2 90.6 92.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.2 93.3 90.8 84.0 77.3 75.9 77.2 79.1 83.1 86.5 89.6 91.9

20% 91.9 91.5 87.6 82.3 71.7 72.8 72.5 77.9 81.4 84.9 88.1 91.1

30% 91.6 91.0 83.9 79.8 67.2 65.8 69.5 75.8 81.0 84.2 87.4 90.5

40% 91.0 88.0 82.4 73.5 63.9 64.5 66.4 71.5 79.6 82.3 86.1 90.0

50% 89.5 81.1 81.2 71.2 58.5 59.9 64.2 69.3 77.8 80.7 84.8 88.5

60% 81.0 81.0 79.7 64.4 55.1 57.9 60.8 66.4 76.6 78.2 84.6 81.0

70% 74.1 75.1 71.9 55.1 51.9 53.9 58.0 63.7 73.4 77.5 84.1 74.1

80% 74.0 74.1 62.2 51.3 49.4 50.6 53.5 58.9 69.8 76.8 82.6 74.0

90% 74.0 73.9 53.0 49.4 48.2 49.1 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 63.8 68.2 75.7 80.4 85.3 83.8

Wet (23%) 80.6 76.9 63.7 54.7 51.2 53.1 55.1 58.2 67.3 74.7 82.6 73.9

Above Normal (24%) 86.8 82.1 74.9 60.9 54.9 55.3 59.0 65.0 75.2 77.9 83.1 74.8

Below Normal (10%) 80.4 80.3 80.4 74.6 64.3 66.9 68.4 72.1 79.0 81.1 85.0 89.3

Dry (16%) 85.6 85.5 84.5 77.7 67.7 65.4 67.9 73.4 79.8 84.5 87.6 90.5

Critical (27%) 90.4 90.6 88.2 82.1 75.5 74.6 76.7 80.8 84.5 87.7 90.2 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.9 0.8 -0.1 -3.2 -3.1 -2.3 -1.4 -2.4 -0.4 -0.1 -0.4 -0.1

20% 0.1 0.1 -3.0 -3.6 -3.9 -0.7 -2.7 -1.6 -0.2 0.1 -0.4 -0.3

30% 0.4 0.0 -5.5 -3.8 -4.8 -2.5 -3.7 -2.7 0.4 -0.2 -0.6 -0.3

40% 0.0 -2.7 -6.3 -5.4 -2.2 -2.0 -3.3 -3.8 1.0 0.2 -0.5 0.0

50% -1.0 -9.2 -5.6 -4.4 -3.0 -1.8 -3.1 -3.5 -0.2 -0.4 -0.8 -0.9

60% -9.2 -8.6 -2.7 -3.3 -0.6 0.1 -3.4 -3.9 0.5 -0.8 -0.1 -8.0

70% -15.9 -13.9 -5.2 -1.2 -0.5 -0.1 -1.9 -2.3 -1.0 -0.7 -0.3 -14.6

80% -15.6 -13.9 -3.7 -0.6 0.0 0.2 -1.2 -1.3 -1.6 -0.5 -1.5 -14.4

90% -13.4 -5.8 -0.3 -0.1 0.0 0.3 -0.5 -1.2 -0.7 -0.2 -0.8 -13.8

Full Simulation Period
b -5.7 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Wet (23%) -7.5 -6.8 -2.6 -1.0 -0.4 0.0 -1.3 -2.0 0.0 -0.5 -0.6 -12.7

Above Normal (24%) -4.1 -5.0 -4.2 -2.7 -1.2 0.0 -2.1 -2.9 0.2 -0.3 -0.7 -7.2

Below Normal (10%) -9.2 -7.0 -4.1 -4.2 -1.7 -0.5 -2.8 -2.8 0.7 -0.4 -1.0 -0.5

Dry (16%) -5.1 -4.9 -3.4 -3.4 -3.1 -2.2 -2.9 -2.6 -0.4 0.1 -0.4 -0.3

Critical (27%) -1.5 -1.4 -1.8 -1.9 -3.0 -2.1 -2.1 -2.5 -1.3 -0.5 -0.4 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

End of Month Position (km)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Position (km)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

End of Month Position (km)

Table 5C.3.2.12.4 X2, End of Month Position 



5C.3.2.13 Delta Outflow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,764 -3,724 -3,812 -2,823 -666 -969 3,205 2,797 -1,150 -4,130 -2,453 -3,775

20% -4,076 -4,560 -4,673 -2,823 -1,771 -1,394 2,207 1,304 -1,570 -6,849 -4,032 -5,147

30% -4,613 -5,156 -5,244 -3,355 -2,823 -2,738 1,632 561 -3,500 -7,647 -5,770 -6,006

40% -4,820 -5,627 -5,871 -4,392 -3,314 -3,500 1,268 108 -3,500 -8,888 -7,996 -7,621

50% -5,328 -6,320 -5,871 -4,710 -3,781 -3,500 612 -182 -3,500 -9,376 -9,956 -9,000

60% -5,589 -6,564 -5,871 -5,000 -4,878 -4,568 -102 -483 -4,487 -9,746 -10,630 -9,256

70% -6,253 -7,101 -7,413 -5,000 -5,000 -5,000 -448 -632 -5,000 -10,301 -10,737 -9,653

80% -6,560 -8,185 -9,537 -5,000 -5,000 -5,000 -995 -1,129 -5,000 -10,602 -10,853 -9,884

90% -7,404 -9,995 -9,681 -5,000 -5,000 -5,000 -1,247 -1,414 -5,000 -11,108 -11,083 -10,032

Full Simulation Period
b -5,476 -6,380 -6,228 -3,535 -2,905 -2,690 919 310 -3,577 -8,496 -7,975 -7,706

Wet (23%) -5,847 -7,229 -5,526 -1,900 -1,991 -1,552 3,110 2,011 -4,274 -8,957 -10,532 -9,358

Above Normal (24%) -5,525 -6,801 -6,850 -3,699 -3,161 -4,176 1,196 412 -4,525 -9,151 -10,873 -9,542

Below Normal (10%) -5,488 -6,749 -7,669 -4,380 -3,477 -3,919 165 -316 -3,445 -10,539 -9,624 -8,178

Dry (16%) -5,440 -5,953 -6,676 -4,621 -3,573 -3,072 -670 -906 -3,350 -8,900 -4,745 -6,453

Critical (27%) -4,671 -4,458 -5,006 -4,314 -2,968 -1,780 -786 -887 -1,539 -4,242 -3,168 -3,793

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,213 -4,272 -3,968 -2,854 -824 -160 -2,064 -1,634 -2,112 -3,246 -3,105 -3,732

20% -3,760 -5,330 -6,081 -4,745 -2,550 -1,248 -3,157 -2,833 -2,809 -5,223 -4,480 -5,069

30% -4,915 -6,950 -6,787 -6,261 -4,041 -3,273 -4,168 -3,932 -3,314 -6,217 -5,712 -6,231

40% -6,258 -7,438 -7,871 -7,379 -5,843 -4,024 -4,920 -4,714 -3,970 -7,181 -7,103 -8,305

50% -7,278 -8,669 -8,406 -8,289 -6,429 -4,945 -5,965 -5,153 -5,163 -8,021 -8,109 -9,168

60% -8,071 -9,221 -9,004 -8,845 -7,331 -5,427 -6,654 -5,526 -5,795 -8,941 -9,175 -9,647

70% -9,158 -9,706 -9,347 -9,257 -8,356 -6,217 -7,180 -5,865 -6,068 -9,445 -9,861 -9,963

80% -9,924 -9,988 -9,503 -9,553 -8,878 -6,633 -7,672 -6,382 -6,578 -9,955 -10,366 -10,089

90% -10,188 -10,067 -9,686 -9,795 -9,516 -7,604 -8,033 -7,291 -7,016 -10,733 -10,684 -10,164

Full Simulation Period
b -6,927 -7,828 -7,459 -6,669 -4,977 -3,763 -5,451 -4,776 -4,655 -7,520 -7,457 -7,883

Wet (23%) -7,970 -9,125 -7,749 -4,991 -2,581 -1,121 -7,036 -6,345 -4,153 -8,364 -9,546 -9,646

Above Normal (24%) -6,298 -7,886 -7,998 -8,337 -6,176 -5,288 -7,062 -5,723 -5,991 -8,950 -9,951 -9,844

Below Normal (10%) -8,002 -8,896 -8,199 -8,551 -5,299 -5,515 -5,435 -4,867 -6,643 -10,133 -8,149 -8,185

Dry (16%) -6,476 -7,093 -7,256 -7,215 -6,840 -5,661 -4,200 -3,734 -4,589 -6,796 -5,151 -6,536

Critical (27%) -5,117 -5,206 -5,908 -5,862 -5,471 -3,067 -2,373 -2,005 -2,584 -2,950 -3,436 -3,906

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 552 -548 -156 -32 -158 809 -5270 -4431 -961 883 -652 43

20% 317 -770 -1409 -1922 -779 146 -5363 -4137 -1239 1626 -448 78

30% -302 -1794 -1543 -2906 -1218 -535 -5800 -4493 186 1429 57 -226

40% -1437 -1812 -2000 -2986 -2529 -524 -6188 -4822 -470 1707 893 -684

50% -1950 -2349 -2535 -3579 -2648 -1445 -6576 -4971 -1663 1355 1847 -168

60% -2482 -2657 -3133 -3845 -2453 -860 -6552 -5043 -1309 805 1455 -391

70% -2905 -2605 -1934 -4257 -3356 -1217 -6732 -5233 -1068 856 876 -311

80% -3363 -1803 34 -4553 -3878 -1633 -6677 -5253 -1578 647 488 -205

90% -2784 -71 -5 -4795 -4516 -2604 -6786 -5876 -2016 375 399 -133

Full Simulation Period
b -1451 -1448 -1232 -3134 -2072 -1073 -6371 -5086 -1078 976 518 -177

Wet (23%) -2123 -1895 -2223 -3091 -590 432 -10146 -8356 121 593 986 -288

Above Normal (24%) -773 -1085 -1148 -4637 -3015 -1112 -8258 -6134 -1466 200 922 -302

Below Normal (10%) -2514 -2147 -530 -4171 -1823 -1597 -5601 -4551 -3198 407 1476 -7

Dry (16%) -1036 -1140 -581 -2594 -3267 -2588 -3531 -2828 -1240 2104 -406 -84

Critical (27%) -446 -748 -902 -1548 -2503 -1287 -1587 -1118 -1045 1291 -268 -113

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Table 5C.3.2.13.1 Old and Middle River, Monthly Flow 

No Action Alternative

Statistic

Monthly Flow (cfs)



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,213 -4,272 -3,968 -2,854 -824 -160 -2,064 -1,634 -2,112 -3,246 -3,105 -3,732

20% -3,760 -5,330 -6,081 -4,745 -2,550 -1,248 -3,157 -2,833 -2,809 -5,223 -4,480 -5,069

30% -4,915 -6,950 -6,787 -6,261 -4,041 -3,273 -4,168 -3,932 -3,314 -6,217 -5,712 -6,231

40% -6,258 -7,438 -7,871 -7,379 -5,843 -4,024 -4,920 -4,714 -3,970 -7,181 -7,103 -8,305

50% -7,278 -8,669 -8,406 -8,289 -6,429 -4,945 -5,965 -5,153 -5,163 -8,021 -8,109 -9,168

60% -8,071 -9,221 -9,004 -8,845 -7,331 -5,427 -6,654 -5,526 -5,795 -8,941 -9,175 -9,647

70% -9,158 -9,706 -9,347 -9,257 -8,356 -6,217 -7,180 -5,865 -6,068 -9,445 -9,861 -9,963

80% -9,924 -9,988 -9,503 -9,553 -8,878 -6,633 -7,672 -6,382 -6,578 -9,955 -10,366 -10,089

90% -10,188 -10,067 -9,686 -9,795 -9,516 -7,604 -8,033 -7,291 -7,016 -10,733 -10,684 -10,164

Full Simulation Period
b -6,927 -7,828 -7,459 -6,669 -4,977 -3,763 -5,451 -4,776 -4,655 -7,520 -7,457 -7,883

Wet (23%) -7,970 -9,125 -7,749 -4,991 -2,581 -1,121 -7,036 -6,345 -4,153 -8,364 -9,546 -9,646

Above Normal (24%) -6,298 -7,886 -7,998 -8,337 -6,176 -5,288 -7,062 -5,723 -5,991 -8,950 -9,951 -9,844

Below Normal (10%) -8,002 -8,896 -8,199 -8,551 -5,299 -5,515 -5,435 -4,867 -6,643 -10,133 -8,149 -8,185

Dry (16%) -6,476 -7,093 -7,256 -7,215 -6,840 -5,661 -4,200 -3,734 -4,589 -6,796 -5,151 -6,536

Critical (27%) -5,117 -5,206 -5,908 -5,862 -5,471 -3,067 -2,373 -2,005 -2,584 -2,950 -3,436 -3,906

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,764 -3,724 -3,812 -2,823 -666 -969 3,205 2,797 -1,150 -4,130 -2,453 -3,775

20% -4,076 -4,560 -4,673 -2,823 -1,771 -1,394 2,207 1,304 -1,570 -6,849 -4,032 -5,147

30% -4,613 -5,156 -5,244 -3,355 -2,823 -2,738 1,632 561 -3,500 -7,647 -5,770 -6,006

40% -4,820 -5,627 -5,871 -4,392 -3,314 -3,500 1,268 108 -3,500 -8,888 -7,996 -7,621

50% -5,328 -6,320 -5,871 -4,710 -3,781 -3,500 612 -182 -3,500 -9,376 -9,956 -9,000

60% -5,589 -6,564 -5,871 -5,000 -4,878 -4,568 -102 -483 -4,487 -9,746 -10,630 -9,256

70% -6,253 -7,101 -7,413 -5,000 -5,000 -5,000 -448 -632 -5,000 -10,301 -10,737 -9,653

80% -6,560 -8,185 -9,537 -5,000 -5,000 -5,000 -995 -1,129 -5,000 -10,602 -10,853 -9,884

90% -7,404 -9,995 -9,681 -5,000 -5,000 -5,000 -1,247 -1,414 -5,000 -11,108 -11,083 -10,032

Full Simulation Period
b -5,476 -6,380 -6,228 -3,535 -2,905 -2,690 919 310 -3,577 -8,496 -7,975 -7,706

Wet (23%) -5,847 -7,229 -5,526 -1,900 -1,991 -1,552 3,110 2,011 -4,274 -8,957 -10,532 -9,358

Above Normal (24%) -5,525 -6,801 -6,850 -3,699 -3,161 -4,176 1,196 412 -4,525 -9,151 -10,873 -9,542

Below Normal (10%) -5,488 -6,749 -7,669 -4,380 -3,477 -3,919 165 -316 -3,445 -10,539 -9,624 -8,178

Dry (16%) -5,440 -5,953 -6,676 -4,621 -3,573 -3,072 -670 -906 -3,350 -8,900 -4,745 -6,453

Critical (27%) -4,671 -4,458 -5,006 -4,314 -2,968 -1,780 -786 -887 -1,539 -4,242 -3,168 -3,793

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -552 548 156 32 158 -809 5270 4431 961 -883 652 -43

20% -317 770 1409 1922 779 -146 5363 4137 1239 -1626 448 -78

30% 302 1794 1543 2906 1218 535 5800 4493 -186 -1429 -57 226

40% 1437 1812 2000 2986 2529 524 6188 4822 470 -1707 -893 684

50% 1950 2349 2535 3579 2648 1445 6576 4971 1663 -1355 -1847 168

60% 2482 2657 3133 3845 2453 860 6552 5043 1309 -805 -1455 391

70% 2905 2605 1934 4257 3356 1217 6732 5233 1068 -856 -876 311

80% 3363 1803 -34 4553 3878 1633 6677 5253 1578 -647 -488 205

90% 2784 71 5 4795 4516 2604 6786 5876 2016 -375 -399 133

Full Simulation Period
b 1451 1448 1232 3134 2072 1073 6371 5086 1078 -976 -518 177

Wet (23%) 2123 1895 2223 3091 590 -432 10146 8356 -121 -593 -986 288

Above Normal (24%) 773 1085 1148 4637 3015 1112 8258 6134 1466 -200 -922 302

Below Normal (10%) 2514 2147 530 4171 1823 1597 5601 4551 3198 -407 -1476 7

Dry (16%) 1036 1140 581 2594 3267 2588 3531 2828 1240 -2104 406 84

Critical (27%) 446 748 902 1548 2503 1287 1587 1118 1045 -1291 268 113

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Table 5C.3.2.13.2 Old and Middle River, Monthly Flow 

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,213 -4,272 -3,968 -2,854 -824 -160 -2,064 -1,634 -2,112 -3,246 -3,105 -3,732

20% -3,760 -5,330 -6,081 -4,745 -2,550 -1,248 -3,157 -2,833 -2,809 -5,223 -4,480 -5,069

30% -4,915 -6,950 -6,787 -6,261 -4,041 -3,273 -4,168 -3,932 -3,314 -6,217 -5,712 -6,231

40% -6,258 -7,438 -7,871 -7,379 -5,843 -4,024 -4,920 -4,714 -3,970 -7,181 -7,103 -8,305

50% -7,278 -8,669 -8,406 -8,289 -6,429 -4,945 -5,965 -5,153 -5,163 -8,021 -8,109 -9,168

60% -8,071 -9,221 -9,004 -8,845 -7,331 -5,427 -6,654 -5,526 -5,795 -8,941 -9,175 -9,647

70% -9,158 -9,706 -9,347 -9,257 -8,356 -6,217 -7,180 -5,865 -6,068 -9,445 -9,861 -9,963

80% -9,924 -9,988 -9,503 -9,553 -8,878 -6,633 -7,672 -6,382 -6,578 -9,955 -10,366 -10,089

90% -10,188 -10,067 -9,686 -9,795 -9,516 -7,604 -8,033 -7,291 -7,016 -10,733 -10,684 -10,164

Full Simulation Period
b -6,927 -7,828 -7,459 -6,669 -4,977 -3,763 -5,451 -4,776 -4,655 -7,520 -7,457 -7,883

Wet (23%) -7,970 -9,125 -7,749 -4,991 -2,581 -1,121 -7,036 -6,345 -4,153 -8,364 -9,546 -9,646

Above Normal (24%) -6,298 -7,886 -7,998 -8,337 -6,176 -5,288 -7,062 -5,723 -5,991 -8,950 -9,951 -9,844

Below Normal (10%) -8,002 -8,896 -8,199 -8,551 -5,299 -5,515 -5,435 -4,867 -6,643 -10,133 -8,149 -8,185

Dry (16%) -6,476 -7,093 -7,256 -7,215 -6,840 -5,661 -4,200 -3,734 -4,589 -6,796 -5,151 -6,536

Critical (27%) -5,117 -5,206 -5,908 -5,862 -5,471 -3,067 -2,373 -2,005 -2,584 -2,950 -3,436 -3,906

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,471 -4,154 -3,935 -2,361 -447 -819 405 -673 -2,098 -3,660 -3,007 -3,495

20% -4,101 -5,233 -5,184 -3,500 -1,896 -1,347 -946 -1,150 -4,287 -5,775 -4,278 -5,225

30% -4,803 -6,947 -6,403 -3,500 -2,838 -2,283 -1,200 -1,150 -4,625 -7,093 -6,258 -6,437

40% -5,638 -7,541 -6,403 -3,500 -3,500 -3,500 -2,086 -2,560 -5,017 -8,012 -7,669 -8,402

50% -7,049 -8,326 -6,403 -5,000 -3,500 -3,500 -2,787 -3,326 -5,526 -8,990 -9,396 -9,192

60% -8,252 -9,400 -6,811 -5,000 -4,273 -3,616 -3,368 -3,500 -5,750 -9,549 -9,845 -9,680

70% -8,982 -9,810 -7,677 -5,000 -5,000 -5,061 -3,526 -3,500 -5,750 -10,046 -10,212 -9,842

80% -9,734 -9,990 -8,823 -5,000 -5,621 -6,252 -4,031 -4,451 -6,160 -10,767 -10,624 -10,044

90% -10,085 -10,084 -9,552 -6,976 -7,500 -7,499 -4,474 -5,149 -7,011 -11,148 -10,797 -10,177

Full Simulation Period
b -6,888 -7,771 -6,494 -3,764 -3,283 -3,072 -2,176 -2,623 -4,997 -8,112 -7,831 -7,917

Wet (23%) -7,965 -9,052 -5,964 -2,522 -2,581 -1,646 -1,367 -2,399 -5,476 -8,581 -9,731 -9,555

Above Normal (24%) -6,452 -8,078 -6,997 -3,789 -4,137 -5,220 -3,630 -4,226 -5,981 -9,160 -10,444 -9,839

Below Normal (10%) -7,685 -8,790 -7,868 -4,451 -3,689 -4,765 -2,676 -2,885 -5,409 -10,929 -10,032 -8,880

Dry (16%) -6,546 -7,086 -6,848 -4,588 -3,582 -3,358 -2,517 -2,670 -4,927 -8,172 -5,079 -6,457

Critical (27%) -4,869 -4,871 -5,252 -4,429 -3,011 -1,804 -1,328 -1,054 -2,628 -3,280 -3,450 -3,839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -258 118 33 494 377 -660 2469 960 13 -413 98 237

20% -341 98 897 1245 654 -99 2210 1682 -1478 -551 202 -156

30% 112 3 384 2761 1203 990 2968 2782 -1311 -875 -546 -205

40% 620 -103 1468 3879 2343 524 2834 2153 -1047 -831 -566 -97

50% 229 344 2002 3289 2929 1445 3178 1827 -363 -969 -1287 -24

60% -181 -178 2193 3845 3058 1811 3287 2026 45 -608 -670 -33

70% 176 -104 1669 4257 3356 1156 3654 2365 318 -601 -351 121

80% 189 -2 680 4553 3257 381 3641 1930 418 -812 -258 45

90% 103 -17 134 2819 2016 105 3558 2141 5 -414 -113 -13

Full Simulation Period
b 39 57 965 2904 1694 692 3275 2153 -341 -593 -374 -34

Wet (23%) 5 73 1785 2469 0 -525 5669 3946 -1323 -217 -185 91

Above Normal (24%) -154 -192 1001 4548 2039 68 3432 1497 10 -210 -493 5

Below Normal (10%) 317 106 331 4100 1611 751 2760 1982 1234 -796 -1883 -695

Dry (16%) -70 7 408 2627 3257 2303 1684 1064 -337 -1376 72 80

Critical (27%) 248 334 656 1433 2460 1263 1046 951 -44 -330 -14 68

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.2.13.3 Old and Middle River, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,213 -4,272 -3,968 -2,854 -824 -160 -2,064 -1,634 -2,112 -3,246 -3,105 -3,732

20% -3,760 -5,330 -6,081 -4,745 -2,550 -1,248 -3,157 -2,833 -2,809 -5,223 -4,480 -5,069

30% -4,915 -6,950 -6,787 -6,261 -4,041 -3,273 -4,168 -3,932 -3,314 -6,217 -5,712 -6,231

40% -6,258 -7,438 -7,871 -7,379 -5,843 -4,024 -4,920 -4,714 -3,970 -7,181 -7,103 -8,305

50% -7,278 -8,669 -8,406 -8,289 -6,429 -4,945 -5,965 -5,153 -5,163 -8,021 -8,109 -9,168

60% -8,071 -9,221 -9,004 -8,845 -7,331 -5,427 -6,654 -5,526 -5,795 -8,941 -9,175 -9,647

70% -9,158 -9,706 -9,347 -9,257 -8,356 -6,217 -7,180 -5,865 -6,068 -9,445 -9,861 -9,963

80% -9,924 -9,988 -9,503 -9,553 -8,878 -6,633 -7,672 -6,382 -6,578 -9,955 -10,366 -10,089

90% -10,188 -10,067 -9,686 -9,795 -9,516 -7,604 -8,033 -7,291 -7,016 -10,733 -10,684 -10,164

Full Simulation Period
b -6,927 -7,828 -7,459 -6,669 -4,977 -3,763 -5,451 -4,776 -4,655 -7,520 -7,457 -7,883

Wet (23%) -7,970 -9,125 -7,749 -4,991 -2,581 -1,121 -7,036 -6,345 -4,153 -8,364 -9,546 -9,646

Above Normal (24%) -6,298 -7,886 -7,998 -8,337 -6,176 -5,288 -7,062 -5,723 -5,991 -8,950 -9,951 -9,844

Below Normal (10%) -8,002 -8,896 -8,199 -8,551 -5,299 -5,515 -5,435 -4,867 -6,643 -10,133 -8,149 -8,185

Dry (16%) -6,476 -7,093 -7,256 -7,215 -6,840 -5,661 -4,200 -3,734 -4,589 -6,796 -5,151 -6,536

Critical (27%) -5,117 -5,206 -5,908 -5,862 -5,471 -3,067 -2,373 -2,005 -2,584 -2,950 -3,436 -3,906

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,722 -3,722 -3,826 -2,823 -641 -965 3,206 2,797 -1,150 -4,455 -3,295 -3,913

20% -4,102 -4,558 -4,737 -2,823 -1,771 -1,394 2,134 1,335 -2,319 -6,620 -4,451 -5,247

30% -4,583 -5,162 -5,150 -3,355 -2,820 -2,738 1,566 712 -3,500 -8,001 -6,361 -6,304

40% -4,858 -5,603 -5,871 -4,378 -3,267 -3,500 1,270 568 -3,500 -9,172 -8,612 -7,552

50% -5,145 -6,098 -5,871 -4,710 -3,513 -3,500 623 381 -3,500 -9,522 -10,244 -8,864

60% -5,368 -6,494 -5,871 -5,000 -4,878 -4,568 381 381 -4,467 -9,822 -10,615 -9,232

70% -6,237 -7,087 -7,453 -5,000 -5,000 -5,000 381 381 -5,000 -10,430 -10,756 -9,654

80% -6,583 -8,086 -9,466 -5,000 -5,000 -5,000 381 381 -5,000 -10,694 -10,844 -9,915

90% -7,355 -9,871 -9,681 -5,000 -5,000 -5,000 381 381 -5,000 -11,168 -11,076 -10,031

Full Simulation Period
b -5,443 -6,337 -6,246 -3,551 -2,904 -2,710 1,482 1,034 -3,631 -8,687 -8,239 -7,714

Wet (23%) -5,812 -7,354 -5,572 -1,900 -1,926 -1,598 3,122 2,182 -4,275 -8,965 -10,573 -9,193

Above Normal (24%) -5,543 -6,368 -6,838 -3,716 -3,222 -4,174 1,292 780 -4,521 -9,187 -10,817 -9,491

Below Normal (10%) -5,418 -6,748 -7,637 -4,380 -3,554 -3,971 718 468 -3,444 -10,623 -9,770 -8,460

Dry (16%) -5,380 -5,893 -6,731 -4,620 -3,578 -3,074 565 453 -3,523 -9,446 -5,313 -6,571

Critical (27%) -4,661 -4,461 -4,983 -4,409 -2,957 -1,770 363 310 -1,623 -4,501 -3,860 -3,805

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -510 550 142 32 183 -805 5270 4431 961 -1209 -189 -181

20% -343 773 1345 1922 779 -146 5291 4168 490 -1397 30 -178

30% 332 1788 1637 2906 1221 535 5733 4644 -186 -1784 -648 -73

40% 1400 1835 2000 3001 2576 524 6190 5281 470 -1991 -1509 752

50% 2132 2571 2535 3579 2916 1445 6588 5534 1663 -1501 -2135 305

60% 2703 2727 3133 3845 2453 860 7036 5907 1328 -881 -1440 415

70% 2921 2619 1893 4257 3356 1217 7562 6247 1068 -985 -895 309

80% 3340 1902 37 4553 3878 1633 8053 6763 1578 -739 -478 174

90% 2833 196 5 4795 4516 2604 8414 7672 2016 -435 -392 133

Full Simulation Period
b 1485 1492 1213 3118 2074 1053 6933 5811 1025 -1167 -782 169

Wet (23%) 2158 1771 2177 3091 655 -477 10158 8528 -122 -602 -1027 453

Above Normal (24%) 755 1517 1160 4621 2954 1114 8354 6502 1470 -236 -866 353

Below Normal (10%) 2585 2148 562 4171 1746 1544 6153 5335 3199 -490 -1621 -275

Dry (16%) 1096 1200 525 2595 3262 2587 4766 4187 1067 -2650 -162 -34

Critical (27%) 456 744 925 1453 2514 1297 2737 2315 962 -1551 -424 102

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.2.13.4 Old and Middle River, Monthly Flow 



5C.3.2.14 Exports through Jones and Banks Pumping Plants 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 517 671 721 604 611 675 242 240 509 714 724 671

20% 454 572 717 490 532 617 181 151 359 708 724 664

30% 434 479 685 427 448 508 158 127 340 694 715 651

40% 400 443 558 419 409 479 138 104 318 667 707 623

50% 370 415 494 406 380 424 128 97 253 634 692 604

60% 336 381 477 396 363 349 121 92 207 588 519 509

70% 310 347 454 377 325 312 113 92 192 501 371 410

80% 286 302 379 321 267 283 104 92 150 444 240 335

90% 250 251 335 280 165 159 89 92 43 232 141 243

Full Simulation Period
b 378 430 527 426 395 423 154 140 276 558 521 514

Wet (23%) 410 497 564 513 537 594 204 207 445 669 717 638

Above Normal (24%) 376 450 562 406 401 496 130 105 315 587 709 628

Below Normal (10%) 386 456 590 387 354 394 134 100 209 657 622 542

Dry (16%) 374 398 510 392 315 318 153 126 194 541 296 426

Critical (27%) 314 293 384 349 250 179 93 90 64 223 176 242

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 738 803 722 707 530 515 526 694 694 671

20% 681 671 723 769 684 619 508 417 450 694 694 671

30% 626 659 719 746 666 563 481 369 429 691 694 671

40% 551 622 717 738 602 542 433 351 408 609 621 668

50% 488 590 683 724 552 512 391 314 392 555 529 628

60% 426 502 609 645 512 489 336 277 353 474 468 549

70% 327 460 554 562 461 459 264 228 316 390 364 408

80% 249 349 492 499 393 373 189 169 176 306 281 338

90% 196 286 382 371 309 301 109 81 128 146 183 228

Full Simulation Period
b 467 524 613 638 528 491 355 302 349 494 487 526

Wet (23%) 544 620 717 724 587 554 485 428 451 632 653 660

Above Normal (24%) 419 520 641 719 590 568 455 359 411 574 647 648

Below Normal (10%) 544 595 629 670 471 498 342 296 413 631 525 543

Dry (16%) 434 472 550 567 516 491 262 221 273 401 323 431

Critical (27%) 336 340 444 451 405 264 135 110 132 138 195 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 34% 0% 2% 33% 18% 5% 119% 115% 3% -3% -4% 0%

20% 50% 17% 1% 57% 29% 0% 180% 176% 25% -2% -4% 1%

30% 44% 38% 5% 75% 49% 11% 205% 189% 26% 0% -3% 3%

40% 38% 40% 28% 76% 47% 13% 214% 238% 28% -9% -12% 7%

50% 32% 42% 38% 79% 45% 21% 205% 225% 55% -12% -24% 4%

60% 27% 32% 28% 63% 41% 40% 179% 201% 70% -19% -10% 8%

70% 5% 33% 22% 49% 42% 47% 133% 147% 64% -22% -2% 0%

80% -13% 16% 30% 55% 48% 32% 82% 83% 17% -31% 17% 1%

90% -22% 14% 14% 33% 88% 89% 22% -12% 200% -37% 30% -6%

Full Simulation Period
b 23% 22% 16% 50% 34% 16% 130% 117% 27% -11% -6% 2%

Wet (23%) 33% 25% 27% 41% 9% -7% 138% 107% 1% -5% -9% 3%

Above Normal (24%) 11% 16% 14% 77% 47% 14% 249% 241% 30% -2% -9% 3%

Below Normal (10%) 41% 30% 7% 73% 33% 27% 154% 196% 98% -4% -16% 0%

Dry (16%) 16% 19% 8% 45% 64% 55% 71% 76% 41% -26% 9% 1%

Critical (27%) 7% 16% 16% 29% 62% 47% 46% 23% 105% -38% 11% 3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.14.1 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 738 803 722 707 530 515 526 694 694 671

20% 681 671 723 769 684 619 508 417 450 694 694 671

30% 626 659 719 746 666 563 481 369 429 691 694 671

40% 551 622 717 738 602 542 433 351 408 609 621 668

50% 488 590 683 724 552 512 391 314 392 555 529 628

60% 426 502 609 645 512 489 336 277 353 474 468 549

70% 327 460 554 562 461 459 264 228 316 390 364 408

80% 249 349 492 499 393 373 189 169 176 306 281 338

90% 196 286 382 371 309 301 109 81 128 146 183 228

Full Simulation Period
b 467 524 613 638 528 491 355 302 349 494 487 526

Wet (23%) 544 620 717 724 587 554 485 428 451 632 653 660

Above Normal (24%) 419 520 641 719 590 568 455 359 411 574 647 648

Below Normal (10%) 544 595 629 670 471 498 342 296 413 631 525 543

Dry (16%) 434 472 550 567 516 491 262 221 273 401 323 431

Critical (27%) 336 340 444 451 405 264 135 110 132 138 195 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 517 671 721 604 611 675 242 240 509 714 724 671

20% 454 572 717 490 532 617 181 151 359 708 724 664

30% 434 479 685 427 448 508 158 127 340 694 715 651

40% 400 443 558 419 409 479 138 104 318 667 707 623

50% 370 415 494 406 380 424 128 97 253 634 692 604

60% 336 381 477 396 363 349 121 92 207 588 519 509

70% 310 347 454 377 325 312 113 92 192 501 371 410

80% 286 302 379 321 267 283 104 92 150 444 240 335

90% 250 251 335 280 165 159 89 92 43 232 141 243

Full Simulation Period
b 378 430 527 426 395 423 154 140 276 558 521 514

Wet (23%) 410 497 564 513 537 594 204 207 445 669 717 638

Above Normal (24%) 376 450 562 406 401 496 130 105 315 587 709 628

Below Normal (10%) 386 456 590 387 354 394 134 100 209 657 622 542

Dry (16%) 374 398 510 392 315 318 153 126 194 541 296 426

Critical (27%) 314 293 384 349 250 179 93 90 64 223 176 242

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -25% 0% -2% -25% -15% -5% -54% -53% -3% 3% 4% 0%

20% -33% -15% -1% -36% -22% 0% -64% -64% -20% 2% 4% -1%

30% -31% -27% -5% -43% -33% -10% -67% -65% -21% 0% 3% -3%

40% -27% -29% -22% -43% -32% -12% -68% -70% -22% 9% 14% -7%

50% -24% -30% -28% -44% -31% -17% -67% -69% -36% 14% 31% -4%

60% -21% -24% -22% -39% -29% -29% -64% -67% -41% 24% 11% -7%

70% -5% -25% -18% -33% -30% -32% -57% -60% -39% 29% 2% 0%

80% 15% -14% -23% -36% -32% -24% -45% -45% -14% 45% -14% -1%

90% 28% -12% -12% -25% -47% -47% -18% 14% -67% 58% -23% 7%

Full Simulation Period
b -19% -18% -14% -33% -25% -14% -57% -54% -21% 13% 7% -2%

Wet (23%) -25% -20% -21% -29% -8% 7% -58% -52% -1% 6% 10% -3%

Above Normal (24%) -10% -13% -12% -44% -32% -13% -71% -71% -23% 2% 9% -3%

Below Normal (10%) -29% -23% -6% -42% -25% -21% -61% -66% -49% 4% 19% 0%

Dry (16%) -14% -16% -7% -31% -39% -35% -41% -43% -29% 35% -8% -1%

Critical (27%) -6% -14% -14% -23% -38% -32% -31% -18% -51% 62% -10% -3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.14.2 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 738 803 722 707 530 515 526 694 694 671

20% 681 671 723 769 684 619 508 417 450 694 694 671

30% 626 659 719 746 666 563 481 369 429 691 694 671

40% 551 622 717 738 602 542 433 351 408 609 621 668

50% 488 590 683 724 552 512 391 314 392 555 529 628

60% 426 502 609 645 512 489 336 277 353 474 468 549

70% 327 460 554 562 461 459 264 228 316 390 364 408

80% 249 349 492 499 393 373 189 169 176 306 281 338

90% 196 286 382 371 309 301 109 81 128 146 183 228

Full Simulation Period
b 467 524 613 638 528 491 355 302 349 494 487 526

Wet (23%) 544 620 717 724 587 554 485 428 451 632 653 660

Above Normal (24%) 419 520 641 719 590 568 455 359 411 574 647 648

Below Normal (10%) 544 595 629 670 471 498 342 296 413 631 525 543

Dry (16%) 434 472 550 567 516 491 262 221 273 401 323 431

Critical (27%) 336 340 444 451 405 264 135 110 132 138 195 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 718 653 725 722 547 563 667 694 694 671

20% 673 671 691 565 603 622 510 496 461 694 694 671

30% 627 652 628 440 524 577 465 452 399 694 694 671

40% 552 627 583 422 449 532 437 386 373 680 694 657

50% 476 571 546 411 393 460 369 329 355 628 624 640

60% 382 501 523 395 365 351 320 281 338 566 502 572

70% 322 467 505 377 320 316 255 230 311 448 396 417

80% 265 346 479 328 264 288 187 124 252 382 268 344

90% 218 276 378 304 202 159 124 102 138 190 170 228

Full Simulation Period
b 465 520 549 442 426 445 353 330 362 533 513 529

Wet (23%) 544 615 601 559 594 589 494 490 519 648 667 654

Above Normal (24%) 430 533 574 414 469 566 441 413 397 586 680 647

Below Normal (10%) 524 587 607 394 373 448 312 266 330 683 650 588

Dry (16%) 440 471 523 389 314 337 270 242 292 492 318 426

Critical (27%) 321 319 401 355 251 180 127 100 131 158 196 245

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% -3% -19% 0% 2% 3% 9% 27% 0% 0% 0%

20% -1% 0% -4% -26% -12% 1% 0% 19% 2% 0% 0% 0%

30% 0% -1% -13% -41% -21% 2% -3% 22% -7% 0% 0% 0%

40% 0% 1% -19% -43% -25% -2% 1% 10% -9% 12% 12% -2%

50% -3% -3% -20% -43% -29% -10% -6% 5% -9% 13% 18% 2%

60% -10% 0% -14% -39% -29% -28% -5% 1% -4% 20% 7% 4%

70% -2% 1% -9% -33% -31% -31% -3% 1% -1% 15% 9% 2%

80% 7% -1% -3% -34% -33% -23% -1% -26% 43% 25% -5% 2%

90% 11% -3% -1% -18% -35% -47% 14% 25% 7% 30% -7% 0%

Full Simulation Period
b 0% -1% -10% -31% -19% -9% -1% 9% 4% 8% 5% 0%

Wet (23%) 0% -1% -16% -23% 1% 6% 2% 14% 15% 2% 2% -1%

Above Normal (24%) 3% 2% -10% -42% -21% 0% -3% 15% -3% 2% 5% 0%

Below Normal (10%) -4% -1% -3% -41% -21% -10% -9% -10% -20% 8% 24% 8%

Dry (16%) 1% 0% -5% -31% -39% -31% 3% 9% 7% 23% -1% -1%

Critical (27%) -4% -6% -10% -21% -38% -32% -6% -9% 0% 15% 0% -2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.14.3 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 738 803 722 707 530 515 526 694 694 671

20% 681 671 723 769 684 619 508 417 450 694 694 671

30% 626 659 719 746 666 563 481 369 429 691 694 671

40% 551 622 717 738 602 542 433 351 408 609 621 668

50% 488 590 683 724 552 512 391 314 392 555 529 628

60% 426 502 609 645 512 489 336 277 353 474 468 549

70% 327 460 554 562 461 459 264 228 316 390 364 408

80% 249 349 492 499 393 373 189 169 176 306 281 338

90% 196 286 382 371 309 301 109 81 128 146 183 228

Full Simulation Period
b 467 524 613 638 528 491 355 302 349 494 487 526

Wet (23%) 544 620 717 724 587 554 485 428 451 632 653 660

Above Normal (24%) 419 520 641 719 590 568 455 359 411 574 647 648

Below Normal (10%) 544 595 629 670 471 498 342 296 413 631 525 543

Dry (16%) 434 472 550 567 516 491 262 221 273 401 323 431

Critical (27%) 336 340 444 451 405 264 135 110 132 138 195 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 514 671 721 604 613 677 223 218 509 714 724 671

20% 454 553 717 490 528 612 165 127 359 709 724 662

30% 429 479 685 427 448 528 134 91 340 696 715 648

40% 378 443 558 419 416 479 122 83 318 678 705 626

50% 360 408 496 405 380 424 111 71 251 646 693 598

60% 334 375 481 396 363 349 97 50 207 606 571 508

70% 311 347 452 377 323 312 80 38 193 568 401 415

80% 289 302 387 319 267 283 45 23 178 445 278 347

90% 245 250 337 280 165 159 30 7 42 271 192 254

Full Simulation Period
b 376 427 528 427 394 423 122 99 279 570 538 514

Wet (23%) 408 505 564 514 532 592 202 202 444 667 718 627

Above Normal (24%) 376 423 561 407 405 496 127 92 315 590 705 625

Below Normal (10%) 381 456 588 387 359 397 103 55 208 663 632 561

Dry (16%) 370 394 513 392 315 318 80 41 205 577 333 433

Critical (27%) 313 293 382 355 249 179 34 20 69 239 222 243

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -26% 0% -2% -25% -15% -4% -58% -58% -3% 3% 4% 0%

20% -33% -18% -1% -36% -23% -1% -67% -70% -20% 2% 4% -1%

30% -32% -27% -5% -43% -33% -6% -72% -75% -21% 1% 3% -4%

40% -31% -29% -22% -43% -31% -12% -72% -77% -22% 11% 14% -6%

50% -26% -31% -27% -44% -31% -17% -72% -77% -36% 16% 31% -5%

60% -22% -25% -21% -39% -29% -29% -71% -82% -41% 28% 22% -8%

70% -5% -25% -18% -33% -30% -32% -70% -84% -39% 46% 10% 2%

80% 16% -14% -21% -36% -32% -24% -76% -86% 1% 45% -1% 3%

90% 25% -13% -12% -25% -47% -47% -72% -91% -67% 85% 5% 11%

Full Simulation Period
b -19% -18% -14% -33% -25% -14% -66% -67% -20% 15% 10% -2%

Wet (23%) -25% -19% -21% -29% -9% 7% -58% -53% -1% 6% 10% -5%

Above Normal (24%) -10% -19% -12% -43% -31% -13% -72% -74% -23% 3% 9% -4%

Below Normal (10%) -30% -23% -6% -42% -24% -20% -70% -82% -50% 5% 21% 3%

Dry (16%) -15% -16% -7% -31% -39% -35% -69% -81% -25% 44% 3% 0%

Critical (27%) -7% -14% -14% -21% -38% -32% -75% -82% -48% 74% 14% -2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.14.4 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



5C.3.2.15 CVP Deliveries 

  



Revised 

Alternative 1

No Action 

Alternative

Revised 

Alternative 1 

minus No Action 

Alternative

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,858 1,859 -1
Dry 1,905 1,906 -1
Critical 1,732 1,737 -5
Long Term 155 146 8
Dry 151 146 5
Critical 105 102 3
Long Term 214 207 7
Dry 192 186 5
Critical 151 152 -1
Long Term 219 185 34
Dry 122 86 37
Critical 35 24 12

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 260 261 0
Dry 268 269 -1
Critical 221 224 -3
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 348 269 79
Dry 203 140 63
Critical 61 41 20

San Francisco Bay Hydrologic Region

Long Term 288 275 13
Dry 284 274 10
Critical 269 264 4
Long Term 43 33 11
Dry 25 17 8
Critical 7 5 2

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 709 545 164
Dry 422 288 134
Critical 127 85 41

Total For All Regions

Long Term 4,959 4,646 313
Dry 4,459 4,198 261
Critical 3,460 3,385 74

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
does not include Settlement contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the 

same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Table 5C.3.2.15.1.1 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



Revised 

Alternative 1

No Action 

Alternative

Revised 

Alternative 1 

minus No Action 

Alternative

Water Supply Reliability

North of Delta

Long Term 219 185 34
Dry 122 86 37
Critical 35 24 12
Long Term 485 467 18
Dry 461 447 14
Critical 408 405 3
Long Term 120 113 7
Dry 105 97 8
Critical 79 75 5
Long Term 1,858 1,859 -1
Dry 1,905 1,906 -1
Critical 1,732 1,737 -5
Long Term 155 146 8
Dry 151 146 5
Critical 105 102 3

Total CVP North of Delta

Long Term 2,717 2,658 59
Dry 2,639 2,584 55
Critical 2,281 2,268 13

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,100 847 253
Dry 650 445 206
Critical 195 131 64
Long Term 17 15 2
Dry 15 14 1
Critical 12 11 1
Long Term 260 261 0
Dry 268 269 -1
Critical 221 224 -3

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,377 1,123 254
Dry 933 727 206
Critical 428 366 62

Eastside Contractors deliveries

Long Term 514 508 6
Dry 524 524 0
Critical 486 445 42
Long Term 118 104 15
Dry 98 84 13
Critical 25 4 21

Total Eastside Contractors Deliveries

Long Term 632 611 21
Dry 621 608 13
Critical 511 449 63

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries

Contract Delivery (CVP) (annual 
average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the 

same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Table 5C.3.2.15.1.2 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



No Action 

Alternative

Revised Second 

Basis of 

Comparison

No Action 

Alternative minus 

Revised Second 

Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,859 1,858 1
Dry 1,906 1,905 1
Critical 1,737 1,732 5
Long Term 146 155 -8
Dry 146 151 -5
Critical 102 105 -3
Long Term 207 214 -7
Dry 186 192 -5
Critical 152 151 1
Long Term 185 219 -34
Dry 86 122 -37
Critical 24 35 -12

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 260 0
Dry 269 268 1
Critical 224 221 3
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 269 348 -79
Dry 140 203 -63
Critical 41 61 -20

San Francisco Bay Hydrologic Region

Long Term 275 288 -13
Dry 274 284 -10
Critical 264 269 -4
Long Term 33 43 -11
Dry 17 25 -8
Critical 5 7 -2

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 545 709 -164
Dry 288 422 -134
Critical 85 127 -41

Total For All Regions

Long Term 4,646 4,959 -313
Dry 4,198 4,459 -261
Critical 3,385 3,460 -74

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
does not include Settlement contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the 

same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Table 5C.3.2.15.2.1 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



No Action 

Alternative

Revised Second 

Basis of 

Comparison

No Action 

Alternative minus 

Revised Second 

Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 185 219 -34
Dry 86 122 -37
Critical 24 35 -12
Long Term 467 485 -18
Dry 447 461 -14
Critical 405 408 -3
Long Term 113 120 -7
Dry 97 105 -8
Critical 75 79 -5
Long Term 1,859 1,858 1
Dry 1,906 1,905 1
Critical 1,737 1,732 5
Long Term 146 155 -8
Dry 146 151 -5
Critical 102 105 -3

Total CVP North of Delta

Long Term 2,658 2,717 -59
Dry 2,584 2,639 -55
Critical 2,268 2,281 -13

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 847 1,100 -253
Dry 445 650 -206
Critical 131 195 -64
Long Term 15 17 -2
Dry 14 15 -1
Critical 11 12 -1
Long Term 261 260 0
Dry 269 268 1
Critical 224 221 3

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,123 1,377 -254
Dry 727 933 -206
Critical 366 428 -62

Eastside Contractors deliveries

Long Term 508 514 -6
Dry 524 524 0
Critical 445 486 -42
Long Term 104 118 -15
Dry 84 98 -13
Critical 4 25 -21

Total Eastside Contractors Deliveries

Long Term 611 632 -21
Dry 608 621 -13
Critical 449 511 -63

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries

Contract Delivery (CVP) (annual 
average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the 

same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Table 5C.3.2.15.2.2 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



Alternative 3

Revised Second 

Basis of 

Comparison

Alternative 3 

minus Revised 

Second Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,860 1,858 2
Dry 1,906 1,905 1
Critical 1,742 1,732 10
Long Term 153 155 -1
Dry 149 151 -2
Critical 103 105 -2
Long Term 214 214 0
Dry 192 192 0
Critical 152 151 2
Long Term 209 219 -10
Dry 111 122 -11
Critical 31 35 -4

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 260 1
Dry 269 268 1
Critical 224 221 3
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 342 348 -6
Dry 185 203 -17
Critical 53 61 -8

San Francisco Bay Hydrologic Region

Long Term 286 288 -2
Dry 283 284 -1
Critical 267 269 -2
Long Term 42 43 -1
Dry 23 25 -2
Critical 6 7 -1

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 696 709 -13
Dry 387 422 -35
Critical 108 127 -18

Total For All Regions

Long Term 4,927 4,959 -32
Dry 4,392 4,459 -67
Critical 3,437 3,460 -22

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
does not include Settlement contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the 

same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Table 5C.3.2.15.3.1 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



Alternative 3

Revised Second 

Basis of 

Comparison

minus Revised 

Second Basis of 

Comparison

209 219 -10
111 122 -11
31 35 -4

483 485 -2
460 461 -1
408 408 0
118 120 -2
104 105 -1
78 79 -2

1,860 1,858 2
1,906 1,905 1
1,742 1,732 10
153 155 -1
149 151 -2
103 105 -2

2,706 2,717 -11
2,626 2,639 -13
2,284 2,281 3

1,079 1,100 -20
596 650 -55
168 195 -28
17 17 0
15 15 0
11 12 0

261 260 1
269 268 1
224 221 3

1,357 1,377 -20
879 933 -54
403 428 -25

513 514 -1
524 524 0
478 486 -8
123 118 5
109 98 12
36 25 11

636 632 4
633 621 12
514 511 3

acramento Valley 40-30-30 Index Water Year Hydrologic Classification 

. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the 

and No Action Alternative are the same, therefore Alternative 2 results are not 

Alternative 3 

Water Supply Reliability

North of Delta

Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical

Total CVP North of Delta

Long Term
Dry
Critical

South of Delta (Does not include Eastside Contractors deliveries)

Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term
Dry
Critical

Eastside Contractors deliveries

Long Term
Dry
Critical
Long Term
Dry
Critical

Total Eastside Contractors Deliveries

Long Term
Dry
Critical

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries

Contract Delivery (CVP) (annual 
average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the S

(SWRCB D-1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions

same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 

presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Table 5C.3.2.15.3.2 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



Alternative 5

Revised Second 

Basis of 

Comparison

minus Revised 

Second Basis of 

Comparison

1,861 1,858 3
1,906 1,905 1
1,747 1,732 15
146 155 -8
145 151 -6
103 105 -2
207 214 -6
186 192 -6
152 151 1
185 219 -34
85 122 -37
24 35 -11

e Contractors deliveries)

852 852 0
875 875 0
741 741 0
261 260 0
269 268 1
222 221 0

0 0 0
0 0 0
0 0 0

264 348 -84
135 203 -68
40 61 -21

275 288 -13
275 284 -9
264 269 -5
32 43 -11
17 25 -8
5 7 -2

12 12 0
12 12 0
10 10 0

538 709 -171
281 422 -141
85 127 -42

4,634 4,959 -324
4,186 4,459 -273
3,393 3,460 -67

amento Valley 40-30-30 Index Water Year Hydrologic Classification 

 Model results for Alternatives 1, 4, and Second Basis of Comparison are the 

 No Action Alternative are the same, therefore Alternative 2 results are not 

Alternative 5 

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastsid

Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical

San Francisco Bay Hydrologic Region

Long Term
Dry
Critical
Long Term
Dry
Critical

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term
Dry
Critical
Long Term
Dry
Critical

Total For All Regions

Long Term
Dry
Critical

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
does not include Settlement contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacr

(SWRCB D-1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4)

same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and

presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Table 5C.3.2.15.4.1 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



Alternative 5

Revised Second 

Basis of 

Comparison

Alternative 5 

minus Revised 

Second Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 185 219 -34
Dry 85 122 -37
Critical 24 35 -11
Long Term 467 485 -18
Dry 447 461 -14
Critical 405 408 -3
Long Term 112 120 -7
Dry 96 105 -9
Critical 74 79 -6
Long Term 1,861 1,858 3
Dry 1,906 1,905 1
Critical 1,747 1,732 15
Long Term 146 155 -8
Dry 145 151 -6
Critical 103 105 -2

Total CVP North of Delta

Long Term 2,660 2,717 -57
Dry 2,584 2,639 -55
Critical 2,279 2,281 -2

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 834 1,100 -266
Dry 433 650 -217
Critical 130 195 -65
Long Term 15 17 -2
Dry 14 15 -1
Critical 11 12 -1
Long Term 261 260 0
Dry 269 268 1
Critical 222 221 0

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,110 1,377 -267
Dry 715 933 -217
Critical 363 428 -65

Eastside Contractors deliveries

Long Term 502 514 -12
Dry 524 524 0
Critical 406 486 -80
Long Term 100 118 -19
Dry 69 98 -29
Critical 8 25 -17

Total Eastside Contractors Deliveries

Long Term 602 632 -31
Dry 593 621 -29
Critical 414 511 -97

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries

Contract Delivery (CVP) (annual 
average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the 

same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences are discussed in the text. 6) Annual deliveries are based on March to February Average.

Table 5C.3.2.15.4.2 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



CVP Water Rights CVP Water Rights CVP Water Rights

(TAF) (TAF) (TAF) (TAF) (TAF) (TAF)

No Action Alternative 103.5 507.8
Revised Second Basis of 

Comparison
118.3 514.0 14.8 6.2

Alternative 2 103.5 507.8 -14.8 -6.2

Alternative 3 123.2 512.7 19.6 4.9 4.8 -1.2

Alternative 5 99.7 502.1 -3.8 -5.7 -18.6 -11.9

Stanislaus Deliveries
Difference from No Action 

Alternative

Difference from Second Basis 

of Comparison

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.15.5 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP Deliveries



5C.3.2.16 CVP Total Generating Capacity 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,688 1,743 1,810 1,854 1,883 1,895 1,877 1,848 1,785 1,749 1,670 1,647

20% 1,638 1,724 1,772 1,829 1,858 1,872 1,842 1,806 1,719 1,695 1,623 1,615

30% 1,600 1,694 1,744 1,802 1,837 1,842 1,825 1,782 1,671 1,623 1,585 1,599

40% 1,579 1,635 1,710 1,776 1,811 1,812 1,793 1,736 1,634 1,583 1,545 1,553

50% 1,550 1,611 1,681 1,732 1,778 1,782 1,757 1,711 1,607 1,543 1,510 1,516

60% 1,529 1,556 1,622 1,700 1,749 1,752 1,725 1,652 1,564 1,504 1,481 1,473

70% 1,465 1,519 1,588 1,661 1,712 1,714 1,685 1,618 1,524 1,457 1,433 1,432

80% 1,354 1,428 1,521 1,584 1,666 1,675 1,637 1,578 1,440 1,353 1,332 1,342

90% 1,137 1,293 1,403 1,455 1,476 1,502 1,454 1,384 1,203 1,120 1,085 1,103

Full Simulation Period
b 1,476 1,542 1,612 1,685 1,727 1,734 1,705 1,648 1,542 1,468 1,429 1,430

Wet (32%) 1,621 1,696 1,761 1,824 1,860 1,877 1,859 1,831 1,753 1,717 1,645 1,628

Above Normal (16%) 1,465 1,580 1,676 1,762 1,814 1,814 1,793 1,741 1,633 1,590 1,545 1,541

Below Normal (13%) 1,530 1,580 1,669 1,719 1,764 1,757 1,728 1,665 1,559 1,491 1,478 1,483

Dry (24%) 1,441 1,491 1,556 1,637 1,690 1,709 1,680 1,607 1,508 1,434 1,418 1,433

Critical (15%) 1,180 1,221 1,264 1,348 1,374 1,355 1,299 1,205 1,025 832 808 825

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,773 1,820 1,859 1,890 1,911 1,950 1,942 1,907 1,822 1,762 1,756 1,742

20% 1,746 1,799 1,838 1,869 1,899 1,930 1,918 1,861 1,752 1,690 1,682 1,693

30% 1,701 1,778 1,823 1,859 1,892 1,909 1,897 1,824 1,699 1,626 1,621 1,658

40% 1,661 1,742 1,796 1,842 1,878 1,889 1,873 1,787 1,665 1,606 1,584 1,581

50% 1,594 1,703 1,761 1,819 1,858 1,874 1,840 1,764 1,622 1,557 1,552 1,553

60% 1,570 1,647 1,720 1,783 1,829 1,842 1,802 1,721 1,598 1,527 1,501 1,508

70% 1,501 1,573 1,664 1,726 1,786 1,799 1,774 1,681 1,567 1,491 1,453 1,460

80% 1,393 1,469 1,589 1,659 1,739 1,761 1,728 1,632 1,488 1,403 1,408 1,393

90% 1,235 1,374 1,447 1,554 1,588 1,576 1,546 1,454 1,350 1,236 1,196 1,227

Full Simulation Period
b 1,550 1,626 1,698 1,754 1,797 1,814 1,791 1,712 1,590 1,509 1,486 1,494

Wet (32%) 1,688 1,765 1,818 1,863 1,898 1,932 1,925 1,876 1,780 1,724 1,701 1,708

Above Normal (16%) 1,537 1,667 1,774 1,825 1,869 1,891 1,874 1,791 1,664 1,598 1,583 1,580

Below Normal (13%) 1,622 1,684 1,766 1,803 1,842 1,850 1,819 1,730 1,602 1,512 1,494 1,500

Dry (24%) 1,490 1,558 1,629 1,711 1,769 1,789 1,763 1,670 1,550 1,482 1,464 1,473

Critical (15%) 1,297 1,340 1,408 1,470 1,506 1,485 1,429 1,323 1,155 987 948 968

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5% 4% 3% 2% 1% 3% 3% 3% 2% 1% 5% 6%

20% 7% 4% 4% 2% 2% 3% 4% 3% 2% 0% 4% 5%

30% 6% 5% 5% 3% 3% 4% 4% 2% 2% 0% 2% 4%

40% 5% 7% 5% 4% 4% 4% 4% 3% 2% 1% 3% 2%

50% 3% 6% 5% 5% 4% 5% 5% 3% 1% 1% 3% 2%

60% 3% 6% 6% 5% 5% 5% 4% 4% 2% 2% 1% 2%

70% 2% 4% 5% 4% 4% 5% 5% 4% 3% 2% 1% 2%

80% 3% 3% 5% 5% 4% 5% 6% 3% 3% 4% 6% 4%

90% 9% 6% 3% 7% 8% 5% 6% 5% 12% 10% 10% 11%

Full Simulation Period
b 5% 5% 5% 4% 4% 5% 5% 4% 3% 3% 4% 5%

Wet (32%) 4% 4% 3% 2% 2% 3% 4% 2% 1% 0% 3% 5%

Above Normal (16%) 5% 5% 6% 4% 3% 4% 5% 3% 2% 0% 2% 3%

Below Normal (13%) 6% 7% 6% 5% 4% 5% 5% 4% 3% 1% 1% 1%

Dry (24%) 3% 4% 5% 5% 5% 5% 5% 4% 3% 3% 3% 3%

Critical (15%) 10% 10% 11% 9% 10% 10% 10% 10% 13% 19% 17% 17%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Capacity (MW)

Statistic

Monthly Capacity (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.16.1 CVP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,773 1,820 1,859 1,890 1,911 1,950 1,942 1,907 1,822 1,762 1,756 1,742

20% 1,746 1,799 1,838 1,869 1,899 1,930 1,918 1,861 1,752 1,690 1,682 1,693

30% 1,701 1,778 1,823 1,859 1,892 1,909 1,897 1,824 1,699 1,626 1,621 1,658

40% 1,661 1,742 1,796 1,842 1,878 1,889 1,873 1,787 1,665 1,606 1,584 1,581

50% 1,594 1,703 1,761 1,819 1,858 1,874 1,840 1,764 1,622 1,557 1,552 1,553

60% 1,570 1,647 1,720 1,783 1,829 1,842 1,802 1,721 1,598 1,527 1,501 1,508

70% 1,501 1,573 1,664 1,726 1,786 1,799 1,774 1,681 1,567 1,491 1,453 1,460

80% 1,393 1,469 1,589 1,659 1,739 1,761 1,728 1,632 1,488 1,403 1,408 1,393

90% 1,235 1,374 1,447 1,554 1,588 1,576 1,546 1,454 1,350 1,236 1,196 1,227

Full Simulation Period
b 1,550 1,626 1,698 1,754 1,797 1,814 1,791 1,712 1,590 1,509 1,486 1,494

Wet (32%) 1,688 1,765 1,818 1,863 1,898 1,932 1,925 1,876 1,780 1,724 1,701 1,708

Above Normal (16%) 1,537 1,667 1,774 1,825 1,869 1,891 1,874 1,791 1,664 1,598 1,583 1,580

Below Normal (13%) 1,622 1,684 1,766 1,803 1,842 1,850 1,819 1,730 1,602 1,512 1,494 1,500

Dry (24%) 1,490 1,558 1,629 1,711 1,769 1,789 1,763 1,670 1,550 1,482 1,464 1,473

Critical (15%) 1,297 1,340 1,408 1,470 1,506 1,485 1,429 1,323 1,155 987 948 968

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,688 1,743 1,810 1,854 1,883 1,895 1,877 1,848 1,785 1,749 1,670 1,647

20% 1,638 1,724 1,772 1,829 1,858 1,872 1,842 1,806 1,719 1,695 1,623 1,615

30% 1,600 1,694 1,744 1,802 1,837 1,842 1,825 1,782 1,671 1,623 1,585 1,599

40% 1,579 1,635 1,710 1,776 1,811 1,812 1,793 1,736 1,634 1,583 1,545 1,553

50% 1,550 1,611 1,681 1,732 1,778 1,782 1,757 1,711 1,607 1,543 1,510 1,516

60% 1,529 1,556 1,622 1,700 1,749 1,752 1,725 1,652 1,564 1,504 1,481 1,473

70% 1,465 1,519 1,588 1,661 1,712 1,714 1,685 1,618 1,524 1,457 1,433 1,432

80% 1,354 1,428 1,521 1,584 1,666 1,675 1,637 1,578 1,440 1,353 1,332 1,342

90% 1,137 1,293 1,403 1,455 1,476 1,502 1,454 1,384 1,203 1,120 1,085 1,103

Full Simulation Period
b 1,476 1,542 1,612 1,685 1,727 1,734 1,705 1,648 1,542 1,468 1,429 1,430

Wet (32%) 1,621 1,696 1,761 1,824 1,860 1,877 1,859 1,831 1,753 1,717 1,645 1,628

Above Normal (16%) 1,465 1,580 1,676 1,762 1,814 1,814 1,793 1,741 1,633 1,590 1,545 1,541

Below Normal (13%) 1,530 1,580 1,669 1,719 1,764 1,757 1,728 1,665 1,559 1,491 1,478 1,483

Dry (24%) 1,441 1,491 1,556 1,637 1,690 1,709 1,680 1,607 1,508 1,434 1,418 1,433

Critical (15%) 1,180 1,221 1,264 1,348 1,374 1,355 1,299 1,205 1,025 832 808 825

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5% -4% -3% -2% -1% -3% -3% -3% -2% -1% -5% -5%

20% -6% -4% -4% -2% -2% -3% -4% -3% -2% 0% -4% -5%

30% -6% -5% -4% -3% -3% -3% -4% -2% -2% 0% -2% -4%

40% -5% -6% -5% -4% -4% -4% -4% -3% -2% -1% -2% -2%

50% -3% -5% -5% -5% -4% -5% -5% -3% -1% -1% -3% -2%

60% -3% -6% -6% -5% -4% -5% -4% -4% -2% -1% -1% -2%

70% -2% -3% -5% -4% -4% -5% -5% -4% -3% -2% -1% -2%

80% -3% -3% -4% -5% -4% -5% -5% -3% -3% -4% -5% -4%

90% -8% -6% -3% -6% -7% -5% -6% -5% -11% -9% -9% -10%

Full Simulation Period
b -5% -5% -5% -4% -4% -4% -5% -4% -3% -3% -4% -4%

Wet (32%) -4% -4% -3% -2% -2% -3% -3% -2% -1% 0% -3% -5%

Above Normal (16%) -5% -5% -5% -3% -3% -4% -4% -3% -2% 0% -2% -2%

Below Normal (13%) -6% -6% -6% -5% -4% -5% -5% -4% -3% -1% -1% -1%

Dry (24%) -3% -4% -4% -4% -4% -4% -5% -4% -3% -3% -3% -3%

Critical (15%) -9% -9% -10% -8% -9% -9% -9% -9% -11% -16% -15% -15%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Statistic

Monthly Capacity (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.16.2 CVP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,773 1,820 1,859 1,890 1,911 1,950 1,942 1,907 1,822 1,762 1,756 1,742

20% 1,746 1,799 1,838 1,869 1,899 1,930 1,918 1,861 1,752 1,690 1,682 1,693

30% 1,701 1,778 1,823 1,859 1,892 1,909 1,897 1,824 1,699 1,626 1,621 1,658

40% 1,661 1,742 1,796 1,842 1,878 1,889 1,873 1,787 1,665 1,606 1,584 1,581

50% 1,594 1,703 1,761 1,819 1,858 1,874 1,840 1,764 1,622 1,557 1,552 1,553

60% 1,570 1,647 1,720 1,783 1,829 1,842 1,802 1,721 1,598 1,527 1,501 1,508

70% 1,501 1,573 1,664 1,726 1,786 1,799 1,774 1,681 1,567 1,491 1,453 1,460

80% 1,393 1,469 1,589 1,659 1,739 1,761 1,728 1,632 1,488 1,403 1,408 1,393

90% 1,235 1,374 1,447 1,554 1,588 1,576 1,546 1,454 1,350 1,236 1,196 1,227

Full Simulation Period
b 1,550 1,626 1,698 1,754 1,797 1,814 1,791 1,712 1,590 1,509 1,486 1,494

Wet (32%) 1,688 1,765 1,818 1,863 1,898 1,932 1,925 1,876 1,780 1,724 1,701 1,708

Above Normal (16%) 1,537 1,667 1,774 1,825 1,869 1,891 1,874 1,791 1,664 1,598 1,583 1,580

Below Normal (13%) 1,622 1,684 1,766 1,803 1,842 1,850 1,819 1,730 1,602 1,512 1,494 1,500

Dry (24%) 1,490 1,558 1,629 1,711 1,769 1,789 1,763 1,670 1,550 1,482 1,464 1,473

Critical (15%) 1,297 1,340 1,408 1,470 1,506 1,485 1,429 1,323 1,155 987 948 968

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,778 1,818 1,852 1,884 1,910 1,945 1,947 1,910 1,837 1,777 1,759 1,753

20% 1,749 1,789 1,828 1,860 1,894 1,930 1,930 1,883 1,766 1,692 1,687 1,696

30% 1,708 1,772 1,814 1,851 1,884 1,900 1,895 1,828 1,717 1,654 1,633 1,659

40% 1,663 1,741 1,781 1,838 1,866 1,882 1,849 1,777 1,670 1,601 1,604 1,600

50% 1,609 1,689 1,744 1,800 1,840 1,851 1,821 1,760 1,644 1,572 1,554 1,569

60% 1,579 1,639 1,695 1,748 1,797 1,814 1,781 1,711 1,603 1,542 1,511 1,510

70% 1,499 1,557 1,632 1,703 1,768 1,784 1,755 1,665 1,567 1,487 1,453 1,465

80% 1,394 1,457 1,570 1,624 1,708 1,738 1,707 1,620 1,506 1,408 1,378 1,372

90% 1,231 1,365 1,434 1,496 1,518 1,545 1,519 1,453 1,343 1,229 1,190 1,181

Full Simulation Period
b 1,551 1,613 1,676 1,732 1,777 1,794 1,775 1,705 1,592 1,512 1,486 1,493

Wet (32%) 1,690 1,756 1,806 1,856 1,894 1,929 1,928 1,885 1,791 1,730 1,713 1,716

Above Normal (16%) 1,527 1,640 1,746 1,802 1,852 1,875 1,862 1,786 1,679 1,615 1,591 1,589

Below Normal (13%) 1,629 1,676 1,751 1,790 1,829 1,832 1,788 1,718 1,607 1,529 1,504 1,501

Dry (24%) 1,504 1,551 1,612 1,686 1,748 1,768 1,745 1,660 1,555 1,479 1,459 1,475

Critical (15%) 1,283 1,319 1,355 1,411 1,444 1,422 1,386 1,288 1,113 967 909 930

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 1% 1% 0% 1%

20% 0% -1% -1% 0% 0% 0% 1% 1% 1% 0% 0% 0%

30% 0% 0% -1% 0% 0% 0% 0% 0% 1% 2% 1% 0%

40% 0% 0% -1% 0% -1% 0% -1% -1% 0% 0% 1% 1%

50% 1% -1% -1% -1% -1% -1% -1% 0% 1% 1% 0% 1%

60% 1% -1% -1% -2% -2% -2% -1% -1% 0% 1% 1% 0%

70% 0% -1% -2% -1% -1% -1% -1% -1% 0% 0% 0% 0%

80% 0% -1% -1% -2% -2% -1% -1% -1% 1% 0% -2% -2%

90% 0% -1% -1% -4% -4% -2% -2% 0% -1% -1% 0% -4%

Full Simulation Period
b 0% -1% -1% -1% -1% -1% -1% 0% 0% 0% 0% 0%

Wet (32%) 0% -1% -1% 0% 0% 0% 0% 0% 1% 0% 1% 0%

Above Normal (16%) -1% -2% -2% -1% -1% -1% -1% 0% 1% 1% 0% 1%

Below Normal (13%) 0% 0% -1% -1% -1% -1% -2% -1% 0% 1% 1% 0%

Dry (24%) 1% 0% -1% -1% -1% -1% -1% -1% 0% 0% 0% 0%

Critical (15%) -1% -2% -4% -4% -4% -4% -3% -3% -4% -2% -4% -4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Statistic

Monthly Capacity (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.16.3 CVP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,773 1,820 1,859 1,890 1,911 1,950 1,942 1,907 1,822 1,762 1,756 1,742

20% 1,746 1,799 1,838 1,869 1,899 1,930 1,918 1,861 1,752 1,690 1,682 1,693

30% 1,701 1,778 1,823 1,859 1,892 1,909 1,897 1,824 1,699 1,626 1,621 1,658

40% 1,661 1,742 1,796 1,842 1,878 1,889 1,873 1,787 1,665 1,606 1,584 1,581

50% 1,594 1,703 1,761 1,819 1,858 1,874 1,840 1,764 1,622 1,557 1,552 1,553

60% 1,570 1,647 1,720 1,783 1,829 1,842 1,802 1,721 1,598 1,527 1,501 1,508

70% 1,501 1,573 1,664 1,726 1,786 1,799 1,774 1,681 1,567 1,491 1,453 1,460

80% 1,393 1,469 1,589 1,659 1,739 1,761 1,728 1,632 1,488 1,403 1,408 1,393

90% 1,235 1,374 1,447 1,554 1,588 1,576 1,546 1,454 1,350 1,236 1,196 1,227

Full Simulation Period
b 1,550 1,626 1,698 1,754 1,797 1,814 1,791 1,712 1,590 1,509 1,486 1,494

Wet (32%) 1,688 1,765 1,818 1,863 1,898 1,932 1,925 1,876 1,780 1,724 1,701 1,708

Above Normal (16%) 1,537 1,667 1,774 1,825 1,869 1,891 1,874 1,791 1,664 1,598 1,583 1,580

Below Normal (13%) 1,622 1,684 1,766 1,803 1,842 1,850 1,819 1,730 1,602 1,512 1,494 1,500

Dry (24%) 1,490 1,558 1,629 1,711 1,769 1,789 1,763 1,670 1,550 1,482 1,464 1,473

Critical (15%) 1,297 1,340 1,408 1,470 1,506 1,485 1,429 1,323 1,155 987 948 968

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,693 1,746 1,805 1,849 1,882 1,891 1,879 1,849 1,777 1,748 1,671 1,650

20% 1,635 1,721 1,772 1,829 1,859 1,867 1,843 1,806 1,725 1,690 1,624 1,612

30% 1,599 1,680 1,744 1,797 1,836 1,839 1,816 1,766 1,655 1,616 1,576 1,579

40% 1,566 1,638 1,710 1,767 1,801 1,801 1,785 1,732 1,619 1,571 1,538 1,547

50% 1,538 1,596 1,668 1,726 1,775 1,774 1,737 1,700 1,598 1,555 1,504 1,510

60% 1,516 1,552 1,617 1,687 1,737 1,733 1,701 1,643 1,537 1,484 1,460 1,457

70% 1,458 1,512 1,571 1,650 1,694 1,699 1,673 1,596 1,506 1,415 1,413 1,413

80% 1,327 1,399 1,504 1,574 1,644 1,639 1,616 1,532 1,439 1,324 1,302 1,310

90% 1,044 1,242 1,372 1,427 1,440 1,483 1,450 1,351 1,173 1,061 1,046 1,029

Full Simulation Period
b 1,460 1,532 1,603 1,672 1,716 1,717 1,692 1,633 1,525 1,450 1,410 1,410

Wet (32%) 1,609 1,690 1,755 1,819 1,856 1,873 1,858 1,830 1,748 1,715 1,641 1,625

Above Normal (16%) 1,458 1,576 1,671 1,757 1,808 1,806 1,785 1,735 1,624 1,577 1,536 1,532

Below Normal (13%) 1,504 1,559 1,648 1,712 1,755 1,743 1,710 1,653 1,546 1,474 1,465 1,468

Dry (24%) 1,428 1,478 1,545 1,622 1,676 1,686 1,657 1,585 1,485 1,403 1,383 1,391

Critical (15%) 1,152 1,205 1,253 1,308 1,344 1,310 1,274 1,159 985 793 768 794

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5% -4% -3% -2% -2% -3% -3% -3% -2% -1% -5% -5%

20% -6% -4% -4% -2% -2% -3% -4% -3% -2% 0% -3% -5%

30% -6% -6% -4% -3% -3% -4% -4% -3% -3% -1% -3% -5%

40% -6% -6% -5% -4% -4% -5% -5% -3% -3% -2% -3% -2%

50% -4% -6% -5% -5% -4% -5% -6% -4% -1% 0% -3% -3%

60% -3% -6% -6% -5% -5% -6% -6% -5% -4% -3% -3% -3%

70% -3% -4% -6% -4% -5% -6% -6% -5% -4% -5% -3% -3%

80% -5% -5% -5% -5% -5% -7% -6% -6% -3% -6% -8% -6%

90% -15% -10% -5% -8% -9% -6% -6% -7% -13% -14% -12% -16%

Full Simulation Period
b -6% -6% -6% -5% -5% -5% -6% -5% -4% -4% -5% -6%

Wet (32%) -5% -4% -3% -2% -2% -3% -3% -2% -2% 0% -4% -5%

Above Normal (16%) -5% -5% -6% -4% -3% -4% -5% -3% -2% -1% -3% -3%

Below Normal (13%) -7% -7% -7% -5% -5% -6% -6% -4% -3% -3% -2% -2%

Dry (24%) -4% -5% -5% -5% -5% -6% -6% -5% -4% -5% -6% -6%

Critical (15%) -11% -10% -11% -11% -11% -12% -11% -12% -15% -20% -19% -18%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Statistic

Monthly Capacity (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.16.4 CVP Total Capacity, Monthly Capacity 



5C.3.2.17 CVP Total Generation 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 409 413 641 689 671 696 492 616 619 756 585 630

20% 372 380 338 490 622 569 397 549 577 729 549 597

30% 329 310 240 381 471 363 358 514 561 705 536 469

40% 292 274 190 235 245 267 334 478 544 662 511 414

50% 270 231 175 201 205 229 318 464 527 644 496 342

60% 239 183 167 179 173 194 302 442 495 630 476 285

70% 210 162 146 152 141 171 282 415 479 598 451 250

80% 186 140 131 137 130 151 249 350 435 551 421 215

90% 159 118 105 120 110 141 217 291 350 474 359 184

Full Simulation Period
b 273 255 260 317 322 329 343 461 514 631 487 376

Wet (32%) 317 318 441 558 513 557 447 580 568 683 542 598

Above Normal (16%) 268 263 259 320 454 367 370 484 544 708 527 421

Below Normal (13%) 310 258 175 186 266 220 318 455 540 679 529 289

Dry (24%) 254 232 154 183 145 183 263 406 511 607 457 246

Critical (15%) 184 149 123 134 111 135 242 271 345 431 333 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 416 296 658 692 692 710 488 631 701 773 637 443

20% 334 254 432 581 649 584 390 566 658 755 593 370

30% 302 232 240 439 446 368 347 535 619 732 570 337

40% 278 219 195 265 286 261 327 507 590 708 550 316

50% 237 206 181 207 219 226 312 492 565 688 527 298

60% 218 179 170 175 173 192 294 464 551 662 503 280

70% 199 167 147 153 144 175 280 442 531 628 479 259

80% 172 138 133 138 134 153 252 372 481 582 436 226

90% 152 124 113 121 115 139 221 314 389 472 392 191

Full Simulation Period
b 257 215 278 334 335 335 337 481 566 659 517 307

Wet (32%) 296 269 491 581 531 551 430 588 624 700 577 402

Above Normal (16%) 241 215 246 359 481 398 345 511 615 741 572 340

Below Normal (13%) 285 221 186 227 282 245 326 490 612 724 577 303

Dry (24%) 248 183 158 177 150 179 266 429 543 639 462 252

Critical (15%) 181 148 134 133 109 141 257 297 386 452 362 161

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2% -28% 3% 0% 3% 2% -1% 2% 13% 2% 9% -30%

20% -10% -33% 28% 19% 4% 3% -2% 3% 14% 4% 8% -38%

30% -8% -25% 0% 15% -5% 1% -3% 4% 10% 4% 6% -28%

40% -5% -20% 3% 13% 17% -2% -2% 6% 8% 7% 8% -24%

50% -12% -11% 3% 3% 7% -1% -2% 6% 7% 7% 6% -13%

60% -9% -2% 2% -2% 0% -1% -3% 5% 11% 5% 6% -2%

70% -5% 3% 0% 1% 2% 2% -1% 6% 11% 5% 6% 3%

80% -8% -2% 2% 1% 4% 1% 1% 6% 11% 6% 4% 5%

90% -4% 5% 8% 1% 5% -1% 2% 8% 11% -1% 9% 4%

Full Simulation Period
b -6% -16% 7% 6% 4% 2% -2% 4% 10% 4% 6% -18%

Wet (32%) -7% -15% 12% 4% 3% -1% -4% 1% 10% 3% 6% -33%

Above Normal (16%) -10% -18% -5% 12% 6% 8% -7% 6% 13% 5% 8% -19%

Below Normal (13%) -8% -14% 6% 22% 6% 11% 3% 8% 13% 7% 9% 5%

Dry (24%) -2% -21% 3% -3% 4% -2% 1% 6% 6% 5% 1% 2%

Critical (15%) -1% -1% 9% 0% -2% 5% 6% 10% 12% 5% 9% 11%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Generation (GWh)

Statistic

Monthly Generation (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.17.1 CVP Total Generation, Monthly Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 416 296 658 692 692 710 488 631 701 773 637 443

20% 334 254 432 581 649 584 390 566 658 755 593 370

30% 302 232 240 439 446 368 347 535 619 732 570 337

40% 278 219 195 265 286 261 327 507 590 708 550 316

50% 237 206 181 207 219 226 312 492 565 688 527 298

60% 218 179 170 175 173 192 294 464 551 662 503 280

70% 199 167 147 153 144 175 280 442 531 628 479 259

80% 172 138 133 138 134 153 252 372 481 582 436 226

90% 152 124 113 121 115 139 221 314 389 472 392 191

Full Simulation Period
b 257 215 278 334 335 335 337 481 566 659 517 307

Wet (32%) 296 269 491 581 531 551 430 588 624 700 577 402

Above Normal (16%) 241 215 246 359 481 398 345 511 615 741 572 340

Below Normal (13%) 285 221 186 227 282 245 326 490 612 724 577 303

Dry (24%) 248 183 158 177 150 179 266 429 543 639 462 252

Critical (15%) 181 148 134 133 109 141 257 297 386 452 362 161

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 409 413 641 689 671 696 492 616 619 756 585 630

20% 372 380 338 490 622 569 397 549 577 729 549 597

30% 329 310 240 381 471 363 358 514 561 705 536 469

40% 292 274 190 235 245 267 334 478 544 662 511 414

50% 270 231 175 201 205 229 318 464 527 644 496 342

60% 239 183 167 179 173 194 302 442 495 630 476 285

70% 210 162 146 152 141 171 282 415 479 598 451 250

80% 186 140 131 137 130 151 249 350 435 551 421 215

90% 159 118 105 120 110 141 217 291 350 474 359 184

Full Simulation Period
b 273 255 260 317 322 329 343 461 514 631 487 376

Wet (32%) 317 318 441 558 513 557 447 580 568 683 542 598

Above Normal (16%) 268 263 259 320 454 367 370 484 544 708 527 421

Below Normal (13%) 310 258 175 186 266 220 318 455 540 679 529 289

Dry (24%) 254 232 154 183 145 183 263 406 511 607 457 246

Critical (15%) 184 149 123 134 111 135 242 271 345 431 333 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2% 39% -3% 0% -3% -2% 1% -2% -12% -2% -8% 42%

20% 11% 49% -22% -16% -4% -2% 2% -3% -12% -3% -7% 61%

30% 9% 33% 0% -13% 6% -1% 3% -4% -9% -4% -6% 39%

40% 5% 25% -3% -11% -14% 2% 2% -6% -8% -7% -7% 31%

50% 14% 12% -3% -3% -6% 1% 2% -6% -7% -6% -6% 15%

60% 10% 2% -2% 2% 0% 1% 3% -5% -10% -5% -5% 2%

70% 5% -3% 0% -1% -2% -2% 1% -6% -10% -5% -6% -3%

80% 8% 2% -2% -1% -3% -1% -1% -6% -10% -5% -3% -5%

90% 5% -5% -7% -1% -5% 1% -2% -7% -10% 1% -8% -4%

Full Simulation Period
b 6% 19% -6% -5% -4% -2% 2% -4% -9% -4% -6% 23%

Wet (32%) 7% 18% -10% -4% -3% 1% 4% -1% -9% -2% -6% 49%

Above Normal (16%) 11% 22% 6% -11% -6% -8% 7% -5% -12% -4% -8% 24%

Below Normal (13%) 9% 17% -6% -18% -6% -10% -2% -7% -12% -6% -8% -5%

Dry (24%) 2% 27% -3% 3% -3% 2% -1% -5% -6% -5% -1% -2%

Critical (15%) 1% 1% -8% 0% 2% -4% -6% -9% -11% -5% -8% -10%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Statistic

Monthly Generation (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.17.2 CVP Total Generation, Monthly Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 416 296 658 692 692 710 488 631 701 773 637 443

20% 334 254 432 581 649 584 390 566 658 755 593 370

30% 302 232 240 439 446 368 347 535 619 732 570 337

40% 278 219 195 265 286 261 327 507 590 708 550 316

50% 237 206 181 207 219 226 312 492 565 688 527 298

60% 218 179 170 175 173 192 294 464 551 662 503 280

70% 199 167 147 153 144 175 280 442 531 628 479 259

80% 172 138 133 138 134 153 252 372 481 582 436 226

90% 152 124 113 121 115 139 221 314 389 472 392 191

Full Simulation Period
b 257 215 278 334 335 335 337 481 566 659 517 307

Wet (32%) 296 269 491 581 531 551 430 588 624 700 577 402

Above Normal (16%) 241 215 246 359 481 398 345 511 615 741 572 340

Below Normal (13%) 285 221 186 227 282 245 326 490 612 724 577 303

Dry (24%) 248 183 158 177 150 179 266 429 543 639 462 252

Critical (15%) 181 148 134 133 109 141 257 297 386 452 362 161

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 306 662 691 701 710 489 598 648 775 610 459

20% 342 256 426 590 650 583 393 551 635 759 578 387

30% 314 227 242 427 458 367 360 507 590 741 557 358

40% 275 216 199 254 283 258 330 493 564 720 538 328

50% 245 204 181 203 220 223 314 469 548 678 525 302

60% 222 180 170 173 179 192 291 442 518 657 513 279

70% 202 164 149 156 142 171 271 421 511 624 482 257

80% 176 145 133 134 128 153 250 363 453 561 445 227

90% 158 124 113 122 109 136 222 300 381 474 387 191

Full Simulation Period
b 262 215 279 333 336 335 338 462 542 658 512 314

Wet (32%) 298 268 493 584 537 551 430 562 593 712 576 407

Above Normal (16%) 249 222 245 350 477 401 346 482 580 736 550 341

Below Normal (13%) 284 211 187 228 283 245 332 476 580 711 557 347

Dry (24%) 256 184 162 175 146 180 265 416 532 635 471 251

Critical (15%) 189 150 132 130 113 139 253 285 373 445 360 160

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 3% 1% 0% 1% 0% 0% -5% -7% 0% -4% 4%

20% 2% 0% -1% 1% 0% 0% 1% -3% -3% 0% -2% 5%

30% 4% -2% 1% -3% 3% 0% 4% -5% -5% 1% -2% 6%

40% -1% -1% 2% -4% -1% -1% 1% -3% -4% 2% -2% 4%

50% 4% -1% 0% -2% 1% -2% 0% -5% -3% -1% 0% 1%

60% 2% 1% 0% -2% 3% 0% -1% -5% -6% -1% 2% 0%

70% 2% -1% 2% 2% -2% -2% -3% -5% -4% -1% 1% -1%

80% 2% 5% 0% -3% -5% 0% -1% -3% -6% -3% 2% 0%

90% 4% 0% 1% 0% -5% -2% 0% -4% -2% 0% -1% 0%

Full Simulation Period
b 2% 0% 0% 0% 0% 0% 0% -4% -4% 0% -1% 2%

Wet (32%) 1% -1% 0% 1% 1% 0% 0% -4% -5% 2% 0% 1%

Above Normal (16%) 3% 3% 0% -2% -1% 1% 0% -6% -6% -1% -4% 0%

Below Normal (13%) 0% -4% 0% 1% 0% 0% 2% -3% -5% -2% -4% 14%

Dry (24%) 3% 1% 2% -1% -3% 1% 0% -3% -2% -1% 2% 0%

Critical (15%) 4% 1% -2% -2% 4% -1% -2% -4% -3% -2% -1% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Statistic

Monthly Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.17.3 CVP Total Generation, Monthly Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 416 296 658 692 692 710 488 631 701 773 637 443

20% 334 254 432 581 649 584 390 566 658 755 593 370

30% 302 232 240 439 446 368 347 535 619 732 570 337

40% 278 219 195 265 286 261 327 507 590 708 550 316

50% 237 206 181 207 219 226 312 492 565 688 527 298

60% 218 179 170 175 173 192 294 464 551 662 503 280

70% 199 167 147 153 144 175 280 442 531 628 479 259

80% 172 138 133 138 134 153 252 372 481 582 436 226

90% 152 124 113 121 115 139 221 314 389 472 392 191

Full Simulation Period
b 257 215 278 334 335 335 337 481 566 659 517 307

Wet (32%) 296 269 491 581 531 551 430 588 624 700 577 402

Above Normal (16%) 241 215 246 359 481 398 345 511 615 741 572 340

Below Normal (13%) 285 221 186 227 282 245 326 490 612 724 577 303

Dry (24%) 248 183 158 177 150 179 266 429 543 639 462 252

Critical (15%) 181 148 134 133 109 141 257 297 386 452 362 161

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 404 410 647 689 671 694 491 627 618 752 574 628

20% 365 380 341 486 622 563 404 562 578 722 553 598

30% 328 316 236 381 459 362 368 513 557 705 534 468

40% 284 281 188 233 245 266 334 482 541 660 514 418

50% 269 226 173 201 205 229 327 460 525 648 498 351

60% 244 182 163 178 173 199 304 439 493 634 471 277

70% 220 161 145 153 139 170 281 412 472 601 451 248

80% 183 140 131 137 127 151 258 343 432 548 416 217

90% 155 113 102 120 108 136 233 308 350 463 365 184

Full Simulation Period
b 273 254 258 317 321 328 348 463 509 628 485 378

Wet (32%) 313 320 438 558 512 554 446 585 567 685 538 598

Above Normal (16%) 266 254 259 321 454 368 370 489 542 708 523 419

Below Normal (13%) 307 257 173 186 265 221 334 458 533 675 520 294

Dry (24%) 254 231 153 183 145 183 273 404 505 604 459 247

Critical (15%) 192 149 120 135 110 132 250 270 336 414 337 153

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3% 38% -2% 0% -3% -2% 1% -1% -12% -3% -10% 42%

20% 9% 49% -21% -16% -4% -4% 4% -1% -12% -4% -7% 62%

30% 9% 36% -1% -13% 3% -2% 6% -4% -10% -4% -6% 39%

40% 2% 28% -3% -12% -14% 2% 2% -5% -8% -7% -7% 32%

50% 14% 10% -4% -3% -6% 1% 5% -7% -7% -6% -6% 18%

60% 12% 2% -4% 2% 0% 3% 3% -5% -11% -4% -6% -1%

70% 11% -3% -1% 0% -4% -3% 0% -7% -11% -4% -6% -4%

80% 7% 1% -2% -1% -5% -1% 3% -8% -10% -6% -5% -4%

90% 2% -9% -9% -1% -6% -2% 5% -2% -10% -2% -7% -4%

Full Simulation Period
b 6% 18% -7% -5% -4% -2% 3% -4% -10% -5% -6% 23%

Wet (32%) 6% 19% -11% -4% -4% 1% 4% 0% -9% -2% -7% 49%

Above Normal (16%) 10% 18% 5% -11% -6% -8% 7% -4% -12% -4% -9% 23%

Below Normal (13%) 8% 16% -7% -18% -6% -10% 2% -7% -13% -7% -10% -3%

Dry (24%) 2% 26% -3% 3% -3% 2% 2% -6% -7% -6% -1% -2%

Critical (15%) 6% 1% -10% 1% 1% -6% -3% -9% -13% -8% -7% -5%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Statistic

Monthly Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.17.4 CVP Total Generation, Monthly Generation 



5C.3.2.18 CVP Total Energy Use 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 111 171 154 153 146 149 60 69 128 153 133 106

20% 95 150 149 131 133 138 43 46 103 139 122 105

30% 85 139 142 118 115 109 37 41 88 122 114 103

40% 76 129 134 113 99 98 35 39 78 114 109 96

50% 72 105 129 110 94 75 32 36 65 104 102 87

60% 67 93 123 105 85 65 31 33 58 93 94 76

70% 62 81 115 95 72 61 29 30 44 84 79 68

80% 57 65 96 83 47 46 25 26 34 69 59 58

90% 54 58 74 71 31 22 21 21 21 42 36 45

Full Simulation Period
b 76 111 121 108 92 86 36 40 71 101 93 82

Wet (32%) 81 125 130 124 125 122 50 58 113 132 119 94

Above Normal (16%) 74 120 123 97 91 104 36 40 85 99 108 87

Below Normal (13%) 79 122 132 107 84 76 30 33 61 106 106 92

Dry (24%) 76 103 120 108 77 64 30 30 42 90 65 72

Critical (15%) 65 73 89 85 52 31 21 22 22 51 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 152 163 173 189 145 83 90 114 163 178 109

20% 121 140 159 167 148 128 81 64 103 156 153 108

30% 118 139 157 163 142 103 80 59 96 148 132 107

40% 96 131 155 162 138 82 75 53 91 140 128 106

50% 74 123 152 160 135 68 69 46 87 131 123 105

60% 65 108 143 157 99 67 63 43 78 117 110 90

70% 54 96 128 147 77 62 49 38 64 97 85 83

80% 44 77 119 123 48 52 36 28 43 86 54 68

90% 32 67 86 74 25 28 22 23 25 42 39 49

Full Simulation Period
b 84 114 136 148 114 84 61 50 77 118 113 92

Wet (32%) 99 131 154 168 137 96 79 69 102 145 149 109

Above Normal (16%) 73 115 136 148 133 93 79 57 100 129 135 115

Below Normal (13%) 93 135 149 157 99 85 61 51 83 147 139 93

Dry (24%) 86 101 125 139 103 84 43 36 55 105 67 75

Critical (15%) 52 76 106 109 78 50 30 24 30 45 61 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 23% -11% 5% 13% 30% -2% 39% 31% -11% 7% 34% 3%

20% 27% -7% 7% 27% 11% -8% 90% 40% 1% 12% 25% 3%

30% 39% -1% 11% 39% 23% -6% 114% 44% 9% 21% 16% 3%

40% 27% 2% 16% 43% 39% -17% 118% 37% 17% 23% 18% 10%

50% 3% 17% 18% 46% 44% -8% 113% 30% 34% 26% 21% 20%

60% -3% 16% 16% 49% 17% 2% 106% 33% 34% 26% 17% 18%

70% -13% 18% 11% 54% 8% 2% 68% 26% 44% 14% 7% 23%

80% -23% 18% 24% 49% 3% 13% 44% 8% 29% 25% -8% 17%

90% -42% 14% 16% 5% -20% 27% 2% 6% 20% 0% 7% 9%

Full Simulation Period
b 10% 3% 13% 36% 25% -1% 69% 25% 9% 17% 21% 13%

Wet (32%) 21% 5% 19% 35% 10% -21% 59% 18% -10% 9% 25% 16%

Above Normal (16%) -1% -4% 11% 53% 46% -11% 119% 42% 18% 30% 25% 32%

Below Normal (13%) 18% 11% 13% 46% 17% 11% 105% 53% 35% 39% 32% 1%

Dry (24%) 13% -3% 4% 28% 34% 31% 42% 20% 31% 18% 3% 4%

Critical (15%) -20% 4% 19% 27% 51% 63% 47% 8% 33% -12% 9% 3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Statistic

Monthly Energy Use (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.18.1 CVP Total Energy Use, Monthly Energy Use 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 152 163 173 189 145 83 90 114 163 178 109

20% 121 140 159 167 148 128 81 64 103 156 153 108

30% 118 139 157 163 142 103 80 59 96 148 132 107

40% 96 131 155 162 138 82 75 53 91 140 128 106

50% 74 123 152 160 135 68 69 46 87 131 123 105

60% 65 108 143 157 99 67 63 43 78 117 110 90

70% 54 96 128 147 77 62 49 38 64 97 85 83

80% 44 77 119 123 48 52 36 28 43 86 54 68

90% 32 67 86 74 25 28 22 23 25 42 39 49

Full Simulation Period
b 84 114 136 148 114 84 61 50 77 118 113 92

Wet (32%) 99 131 154 168 137 96 79 69 102 145 149 109

Above Normal (16%) 73 115 136 148 133 93 79 57 100 129 135 115

Below Normal (13%) 93 135 149 157 99 85 61 51 83 147 139 93

Dry (24%) 86 101 125 139 103 84 43 36 55 105 67 75

Critical (15%) 52 76 106 109 78 50 30 24 30 45 61 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 111 171 154 153 146 149 60 69 128 153 133 106

20% 95 150 149 131 133 138 43 46 103 139 122 105

30% 85 139 142 118 115 109 37 41 88 122 114 103

40% 76 129 134 113 99 98 35 39 78 114 109 96

50% 72 105 129 110 94 75 32 36 65 104 102 87

60% 67 93 123 105 85 65 31 33 58 93 94 76

70% 62 81 115 95 72 61 29 30 44 84 79 68

80% 57 65 96 83 47 46 25 26 34 69 59 58

90% 54 58 74 71 31 22 21 21 21 42 36 45

Full Simulation Period
b 76 111 121 108 92 86 36 40 71 101 93 82

Wet (32%) 81 125 130 124 125 122 50 58 113 132 119 94

Above Normal (16%) 74 120 123 97 91 104 36 40 85 99 108 87

Below Normal (13%) 79 122 132 107 84 76 30 33 61 106 106 92

Dry (24%) 76 103 120 108 77 64 30 30 42 90 65 72

Critical (15%) 65 73 89 85 52 31 21 22 22 51 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -19% 13% -5% -12% -23% 2% -28% -24% 12% -6% -26% -3%

20% -21% 7% -6% -21% -10% 8% -47% -29% -1% -11% -20% -2%

30% -28% 1% -10% -28% -19% 6% -53% -31% -8% -18% -14% -3%

40% -21% -2% -13% -30% -28% 21% -54% -27% -14% -19% -15% -9%

50% -3% -14% -15% -31% -30% 9% -53% -23% -25% -21% -17% -17%

60% 3% -14% -14% -33% -14% -2% -51% -25% -25% -21% -15% -15%

70% 14% -15% -10% -35% -7% -2% -41% -21% -30% -13% -7% -18%

80% 30% -15% -19% -33% -3% -11% -30% -7% -22% -20% 9% -14%

90% 72% -12% -14% -5% 25% -21% -2% -6% -17% 0% -7% -8%

Full Simulation Period
b -9% -3% -12% -27% -20% 1% -41% -20% -8% -15% -17% -11%

Wet (32%) -17% -5% -16% -26% -9% 27% -37% -15% 11% -9% -20% -14%

Above Normal (16%) 1% 4% -10% -34% -32% 12% -54% -29% -15% -23% -20% -24%

Below Normal (13%) -15% -10% -11% -32% -15% -10% -51% -34% -26% -28% -24% -1%

Dry (24%) -11% 3% -4% -22% -25% -24% -30% -17% -23% -15% -3% -4%

Critical (15%) 25% -4% -16% -21% -34% -39% -32% -7% -25% 14% -8% -3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Statistic

Monthly Energy Use (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.18.2 CVP Total Energy Use, Monthly Energy Use 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 152 163 173 189 145 83 90 114 163 178 109

20% 121 140 159 167 148 128 81 64 103 156 153 108

30% 118 139 157 163 142 103 80 59 96 148 132 107

40% 96 131 155 162 138 82 75 53 91 140 128 106

50% 74 123 152 160 135 68 69 46 87 131 123 105

60% 65 108 143 157 99 67 63 43 78 117 110 90

70% 54 96 128 147 77 62 49 38 64 97 85 83

80% 44 77 119 123 48 52 36 28 43 86 54 68

90% 32 67 86 74 25 28 22 23 25 42 39 49

Full Simulation Period
b 84 114 136 148 114 84 61 50 77 118 113 92

Wet (32%) 99 131 154 168 137 96 79 69 102 145 149 109

Above Normal (16%) 73 115 136 148 133 93 79 57 100 129 135 115

Below Normal (13%) 93 135 149 157 99 85 61 51 83 147 139 93

Dry (24%) 86 101 125 139 103 84 43 36 55 105 67 75

Critical (15%) 52 76 106 109 78 50 30 24 30 45 61 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 143 149 161 165 151 147 87 99 142 154 156 139

20% 124 140 157 131 142 139 82 89 122 146 134 112

30% 119 138 154 120 126 100 81 79 106 139 132 107

40% 108 128 143 117 105 78 79 72 100 128 128 106

50% 86 118 140 110 91 72 72 66 91 118 113 105

60% 70 107 131 104 75 64 64 53 80 103 99 95

70% 63 95 122 93 65 62 46 40 59 87 83 85

80% 52 82 102 84 54 51 35 30 41 71 62 63

90% 46 66 73 76 31 24 23 23 24 46 41 45

Full Simulation Period
b 91 113 129 109 95 85 62 62 85 109 106 97

Wet (32%) 101 130 144 128 135 108 83 87 125 139 140 113

Above Normal (16%) 83 113 122 93 96 125 77 74 105 115 121 111

Below Normal (13%) 94 130 144 111 85 78 56 58 86 123 117 126

Dry (24%) 97 104 126 108 75 65 49 44 54 98 75 74

Critical (15%) 64 78 97 85 53 31 30 25 27 43 55 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4% -2% -1% -5% -20% 1% 5% 11% 24% -5% -12% 27%

20% 2% 0% -1% -21% -4% 9% 1% 38% 18% -6% -13% 4%

30% 1% 0% -2% -27% -11% -2% 2% 34% 11% -6% 0% 1%

40% 12% -3% -8% -27% -24% -4% 5% 35% 10% -9% 0% 0%

50% 16% -4% -8% -31% -32% 5% 4% 43% 4% -10% -8% 0%

60% 8% -1% -8% -34% -24% -4% 1% 22% 3% -12% -10% 6%

70% 16% -1% -4% -37% -16% 0% -5% 4% -8% -10% -2% 3%

80% 18% 8% -15% -31% 12% -2% -2% 8% -5% -18% 15% -7%

90% 45% -1% -16% 2% 21% -17% 8% 2% -5% 11% 7% -7%

Full Simulation Period
b 8% 0% -5% -26% -17% 1% 2% 23% 10% -8% -6% 5%

Wet (32%) 3% -1% -7% -24% -2% 12% 5% 27% 23% -4% -6% 4%

Above Normal (16%) 13% -2% -10% -37% -27% 34% -3% 30% 5% -11% -10% -4%

Below Normal (13%) 1% -4% -3% -29% -14% -8% -9% 15% 4% -16% -16% 36%

Dry (24%) 13% 3% 1% -22% -27% -22% 13% 20% -2% -7% 12% -1%

Critical (15%) 22% 2% -8% -21% -33% -39% -1% 5% -10% -4% -9% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Statistic

Monthly Energy Use (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.18.3 CVP Total Energy Use, Monthly Energy Use 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 152 163 173 189 145 83 90 114 163 178 109

20% 121 140 159 167 148 128 81 64 103 156 153 108

30% 118 139 157 163 142 103 80 59 96 148 132 107

40% 96 131 155 162 138 82 75 53 91 140 128 106

50% 74 123 152 160 135 68 69 46 87 131 123 105

60% 65 108 143 157 99 67 63 43 78 117 110 90

70% 54 96 128 147 77 62 49 38 64 97 85 83

80% 44 77 119 123 48 52 36 28 43 86 54 68

90% 32 67 86 74 25 28 22 23 25 42 39 49

Full Simulation Period
b 84 114 136 148 114 84 61 50 77 118 113 92

Wet (32%) 99 131 154 168 137 96 79 69 102 145 149 109

Above Normal (16%) 73 115 136 148 133 93 79 57 100 129 135 115

Below Normal (13%) 93 135 149 157 99 85 61 51 83 147 139 93

Dry (24%) 86 101 125 139 103 84 43 36 55 105 67 75

Critical (15%) 52 76 106 109 78 50 30 24 30 45 61 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 106 174 154 153 146 153 59 68 128 155 132 106

20% 94 153 151 134 134 138 41 44 103 140 121 105

30% 85 140 142 120 116 109 35 40 86 122 113 102

40% 75 126 135 114 104 99 32 37 77 115 110 95

50% 72 106 128 110 94 75 30 33 65 105 102 90

60% 69 92 123 104 86 65 29 30 57 94 94 76

70% 63 74 115 95 71 61 24 22 46 88 80 70

80% 59 65 92 83 46 48 18 16 32 74 63 58

90% 54 56 68 71 32 22 13 12 24 50 49 47

Full Simulation Period
b 76 110 121 109 92 86 33 36 71 103 95 82

Wet (32%) 81 129 131 125 124 123 50 58 113 132 119 93

Above Normal (16%) 75 112 122 100 90 104 35 40 84 100 107 86

Below Normal (13%) 76 122 132 107 90 77 28 30 62 106 100 96

Dry (24%) 74 101 121 108 77 64 23 21 43 96 71 74

Critical (15%) 69 73 86 88 54 30 13 13 22 56 64 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -23% 14% -5% -12% -23% 5% -29% -25% 12% -5% -26% -3%

20% -22% 9% -5% -20% -10% 8% -49% -31% 0% -10% -21% -2%

30% -28% 1% -10% -27% -18% 6% -56% -32% -10% -17% -15% -4%

40% -22% -4% -13% -30% -25% 21% -57% -31% -16% -18% -14% -10%

50% -2% -14% -16% -31% -30% 9% -57% -29% -25% -20% -17% -14%

60% 7% -15% -14% -34% -13% -2% -55% -32% -26% -20% -15% -15%

70% 16% -22% -10% -35% -8% -2% -52% -42% -28% -9% -5% -16%

80% 33% -16% -23% -33% -4% -8% -49% -42% -26% -15% 16% -15%

90% 70% -16% -21% -4% 27% -22% -40% -48% -6% 20% 27% -4%

Full Simulation Period
b -10% -3% -12% -26% -19% 2% -47% -28% -8% -13% -16% -11%

Wet (32%) -18% -2% -16% -26% -10% 27% -37% -15% 10% -9% -20% -15%

Above Normal (16%) 3% -3% -10% -32% -32% 12% -56% -31% -16% -23% -21% -25%

Below Normal (13%) -18% -10% -11% -32% -9% -9% -54% -42% -25% -28% -28% 3%

Dry (24%) -14% 0% -3% -22% -25% -24% -47% -41% -21% -9% 6% -2%

Critical (15%) 31% -4% -18% -19% -31% -39% -57% -44% -25% 24% 5% -4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Statistic

Monthly Energy Use (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.18.4 CVP Total Energy Use, Monthly Energy Use 



5C.3.2.19 CVP Net Energy Use 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 324 257 523 556 567 564 449 560 543 664 474 528

20% 283 220 218 372 491 444 355 513 500 624 446 491

30% 249 195 116 257 358 262 325 468 476 596 427 366

40% 216 162 72 147 163 169 304 441 452 558 418 344

50% 200 112 49 104 110 150 285 424 438 537 405 246

60% 154 96 42 71 94 133 270 404 426 508 381 198

70% 134 71 30 50 71 109 248 383 410 480 366 183

80% 119 56 18 37 54 95 225 327 377 450 347 150

90% 86 40 -1 24 36 72 198 262 332 400 302 104

Full Simulation Period
b 197 145 139 209 230 243 307 420 443 530 393 295

Wet (32%) 236 193 311 433 389 435 397 522 455 551 423 504

Above Normal (16%) 193 143 136 223 363 263 334 443 459 608 419 334

Below Normal (13%) 231 137 43 79 181 144 288 422 478 573 423 198

Dry (24%) 178 128 34 74 67 119 233 376 469 518 391 174

Critical (15%) 118 76 34 48 59 104 221 249 323 380 276 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 284 162 524 558 598 565 406 564 602 639 479 291

20% 242 130 268 409 492 482 323 519 571 620 466 257

30% 197 106 114 286 291 296 292 481 531 602 441 228

40% 172 88 75 135 201 194 272 463 503 585 423 217

50% 164 81 46 72 113 155 255 436 482 549 408 203

60% 154 74 32 37 81 129 236 407 465 524 395 191

70% 141 61 21 19 58 106 215 386 452 497 372 181

80% 115 51 9 11 24 83 199 340 410 463 358 156

90% 97 33 -13 -10 -6 63 170 288 366 399 319 103

Full Simulation Period
b 173 102 142 187 220 251 277 431 489 540 404 215

Wet (32%) 198 138 337 413 394 455 351 519 522 555 428 293

Above Normal (16%) 167 99 110 211 348 305 266 454 515 612 437 225

Below Normal (13%) 192 85 37 70 183 160 265 440 529 577 438 210

Dry (24%) 162 82 34 39 46 95 223 393 488 534 395 177

Critical (15%) 129 72 28 25 30 91 227 273 356 407 301 103

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -12% -37% 0% 0% 5% 0% -10% 1% 11% -4% 1% -45%

20% -14% -41% 23% 10% 0% 9% -9% 1% 14% -1% 5% -48%

30% -21% -45% -2% 11% -19% 13% -10% 3% 11% 1% 3% -38%

40% -20% -45% 4% -8% 24% 15% -11% 5% 11% 5% 1% -37%

50% -18% -28% -6% -31% 3% 3% -10% 3% 10% 2% 1% -18%

60% 0% -23% -24% -48% -14% -3% -13% 1% 9% 3% 4% -4%

70% 5% -14% -30% -62% -18% -3% -13% 1% 10% 4% 2% -1%

80% -4% -8% -47% -72% -56% -13% -12% 4% 9% 3% 3% 4%

90% 13% -18% 1847% -141% -117% -14% -14% 10% 10% 0% 6% -1%

Full Simulation Period
b -12% -30% 2% -10% -4% 3% -10% 3% 10% 2% 3% -27%

Wet (32%) -16% -29% 8% -5% 1% 5% -12% -1% 15% 1% 1% -42%

Above Normal (16%) -13% -31% -20% -5% -4% 16% -20% 2% 12% 1% 4% -33%

Below Normal (13%) -17% -37% -13% -12% 1% 11% -8% 4% 11% 1% 4% 6%

Dry (24%) -9% -36% -1% -48% -31% -20% -4% 4% 4% 3% 1% 2%

Critical (15%) 9% -5% -16% -49% -49% -13% 3% 10% 10% 7% 9% 16%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Statistic

Monthly Net Generation (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.19.1 CVP Net Generation, Monthly Net Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 284 162 524 558 598 565 406 564 602 639 479 291

20% 242 130 268 409 492 482 323 519 571 620 466 257

30% 197 106 114 286 291 296 292 481 531 602 441 228

40% 172 88 75 135 201 194 272 463 503 585 423 217

50% 164 81 46 72 113 155 255 436 482 549 408 203

60% 154 74 32 37 81 129 236 407 465 524 395 191

70% 141 61 21 19 58 106 215 386 452 497 372 181

80% 115 51 9 11 24 83 199 340 410 463 358 156

90% 97 33 -13 -10 -6 63 170 288 366 399 319 103

Full Simulation Period
b 173 102 142 187 220 251 277 431 489 540 404 215

Wet (32%) 198 138 337 413 394 455 351 519 522 555 428 293

Above Normal (16%) 167 99 110 211 348 305 266 454 515 612 437 225

Below Normal (13%) 192 85 37 70 183 160 265 440 529 577 438 210

Dry (24%) 162 82 34 39 46 95 223 393 488 534 395 177

Critical (15%) 129 72 28 25 30 91 227 273 356 407 301 103

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 324 257 523 556 567 564 449 560 543 664 474 528

20% 283 220 218 372 491 444 355 513 500 624 446 491

30% 249 195 116 257 358 262 325 468 476 596 427 366

40% 216 162 72 147 163 169 304 441 452 558 418 344

50% 200 112 49 104 110 150 285 424 438 537 405 246

60% 154 96 42 71 94 133 270 404 426 508 381 198

70% 134 71 30 50 71 109 248 383 410 480 366 183

80% 119 56 18 37 54 95 225 327 377 450 347 150

90% 86 40 -1 24 36 72 198 262 332 400 302 104

Full Simulation Period
b 197 145 139 209 230 243 307 420 443 530 393 295

Wet (32%) 236 193 311 433 389 435 397 522 455 551 423 504

Above Normal (16%) 193 143 136 223 363 263 334 443 459 608 419 334

Below Normal (13%) 231 137 43 79 181 144 288 422 478 573 423 198

Dry (24%) 178 128 34 74 67 119 233 376 469 518 391 174

Critical (15%) 118 76 34 48 59 104 221 249 323 380 276 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14% 59% 0% 0% -5% 0% 11% -1% -10% 4% -1% 81%

20% 17% 69% -19% -9% 0% -8% 10% -1% -12% 1% -4% 91%

30% 26% 83% 2% -10% 23% -11% 11% -3% -10% -1% -3% 61%

40% 26% 83% -4% 8% -19% -13% 12% -5% -10% -5% -1% 59%

50% 22% 38% 7% 45% -3% -3% 12% -3% -9% -2% -1% 21%

60% 0% 30% 31% 91% 16% 3% 14% -1% -8% -3% -3% 4%

70% -5% 16% 43% 162% 22% 3% 16% -1% -9% -3% -2% 1%

80% 4% 9% 89% 254% 130% 15% 13% -4% -8% -3% -3% -4%

90% -11% 21% -95% -341% -681% 16% 16% -9% -9% 0% -5% 1%

Full Simulation Period
b 14% 42% -2% 12% 4% -3% 11% -2% -9% -2% -3% 37%

Wet (32%) 19% 40% -8% 5% -1% -4% 13% 1% -13% -1% -1% 72%

Above Normal (16%) 15% 44% 24% 6% 4% -14% 26% -2% -11% -1% -4% 49%

Below Normal (13%) 20% 60% 15% 14% -1% -10% 9% -4% -10% -1% -3% -6%

Dry (24%) 10% 56% 1% 93% 45% 25% 4% -4% -4% -3% -1% -2%

Critical (15%) -8% 5% 20% 96% 95% 14% -3% -9% -9% -7% -8% -14%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Statistic

Monthly Net Generation (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.19.2 CVP Net Generation, Monthly Net Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 284 162 524 558 598 565 406 564 602 639 479 291

20% 242 130 268 409 492 482 323 519 571 620 466 257

30% 197 106 114 286 291 296 292 481 531 602 441 228

40% 172 88 75 135 201 194 272 463 503 585 423 217

50% 164 81 46 72 113 155 255 436 482 549 408 203

60% 154 74 32 37 81 129 236 407 465 524 395 191

70% 141 61 21 19 58 106 215 386 452 497 372 181

80% 115 51 9 11 24 83 199 340 410 463 358 156

90% 97 33 -13 -10 -6 63 170 288 366 399 319 103

Full Simulation Period
b 173 102 142 187 220 251 277 431 489 540 404 215

Wet (32%) 198 138 337 413 394 455 351 519 522 555 428 293

Above Normal (16%) 167 99 110 211 348 305 266 454 515 612 437 225

Below Normal (13%) 192 85 37 70 183 160 265 440 529 577 438 210

Dry (24%) 162 82 34 39 46 95 223 393 488 534 395 177

Critical (15%) 129 72 28 25 30 91 227 273 356 407 301 103

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 291 182 530 558 606 583 437 534 563 674 481 336

20% 235 125 266 480 511 511 316 479 531 638 465 266

30% 193 104 114 332 334 287 298 459 508 622 441 246

40% 173 91 74 160 183 189 268 439 473 596 424 216

50% 158 77 52 112 122 150 251 392 448 544 409 205

60% 147 66 39 72 84 122 229 374 433 528 387 195

70% 133 60 25 51 71 106 216 348 411 506 374 181

80% 113 52 12 36 56 92 200 316 387 469 362 155

90% 88 31 -6 18 41 71 174 260 340 397 326 104

Full Simulation Period
b 172 102 150 224 241 250 275 400 457 549 406 217

Wet (32%) 197 137 349 456 402 443 347 475 467 572 436 294

Above Normal (16%) 166 109 123 257 381 276 269 408 475 621 429 230

Below Normal (13%) 190 81 42 117 198 167 276 418 493 588 440 221

Dry (24%) 160 81 36 67 71 115 217 372 478 537 396 177

Critical (15%) 125 73 35 45 60 108 223 260 346 402 305 101

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2% 13% 1% 0% 1% 3% 8% -5% -6% 5% 0% 15%

20% -3% -4% -1% 17% 4% 6% -2% -8% -7% 3% 0% 3%

30% -2% -2% 0% 16% 15% -3% 2% -4% -4% 3% 0% 8%

40% 1% 3% -2% 18% -9% -2% -1% -5% -6% 2% 0% -1%

50% -4% -4% 12% 56% 8% -3% -2% -10% -7% -1% 0% 1%

60% -5% -11% 20% 94% 3% -5% -3% -8% -7% 1% -2% 2%

70% -6% -2% 19% 166% 23% -1% 1% -10% -9% 2% 1% 0%

80% -2% 1% 23% 241% 136% 11% 0% -7% -6% 1% 1% 0%

90% -9% -5% -57% -278% -768% 14% 3% -10% -7% -1% 2% 1%

Full Simulation Period
b -1% 0% 6% 20% 9% 0% -1% -7% -7% 2% 1% 1%

Wet (32%) 0% 0% 4% 11% 2% -3% -1% -8% -10% 3% 2% 0%

Above Normal (16%) -1% 10% 12% 22% 9% -10% 1% -10% -8% 2% -2% 3%

Below Normal (13%) -1% -5% 14% 68% 8% 4% 4% -5% -7% 2% 0% 5%

Dry (24%) -2% -2% 7% 74% 53% 21% -3% -5% -2% 1% 0% 0%

Critical (15%) -3% 0% 22% 83% 97% 19% -2% -5% -3% -1% 1% -2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Statistic

Monthly Net Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.19.3 CVP Net Generation, Monthly Net Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 284 162 524 558 598 565 406 564 602 639 479 291

20% 242 130 268 409 492 482 323 519 571 620 466 257

30% 197 106 114 286 291 296 292 481 531 602 441 228

40% 172 88 75 135 201 194 272 463 503 585 423 217

50% 164 81 46 72 113 155 255 436 482 549 408 203

60% 154 74 32 37 81 129 236 407 465 524 395 191

70% 141 61 21 19 58 106 215 386 452 497 372 181

80% 115 51 9 11 24 83 199 340 410 463 358 156

90% 97 33 -13 -10 -6 63 170 288 366 399 319 103

Full Simulation Period
b 173 102 142 187 220 251 277 431 489 540 404 215

Wet (32%) 198 138 337 413 394 455 351 519 522 555 428 293

Above Normal (16%) 167 99 110 211 348 305 266 454 515 612 437 225

Below Normal (13%) 192 85 37 70 183 160 265 440 529 577 438 210

Dry (24%) 162 82 34 39 46 95 223 393 488 534 395 177

Critical (15%) 129 72 28 25 30 91 227 273 356 407 301 103

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 323 255 511 557 567 559 451 559 528 654 468 527

20% 285 219 219 356 495 444 360 514 496 620 442 495

30% 233 186 113 253 363 270 330 469 475 589 426 365

40% 217 160 72 146 159 168 310 447 450 551 415 343

50% 194 116 48 104 107 148 294 426 437 531 402 243

60% 158 99 39 72 92 131 274 409 424 509 377 199

70% 134 71 28 52 67 105 254 389 404 485 366 177

80% 110 57 18 38 52 84 237 323 368 425 346 146

90% 84 31 -2 25 35 72 210 288 322 396 304 107

Full Simulation Period
b 197 144 137 208 229 242 315 427 438 524 390 296

Wet (32%) 233 191 307 433 388 431 397 527 454 553 419 506

Above Normal (16%) 190 142 136 221 364 264 335 449 458 608 416 333

Below Normal (13%) 230 135 42 79 175 144 305 428 471 569 420 198

Dry (24%) 179 130 32 75 67 119 250 383 461 508 388 173

Critical (15%) 123 76 34 47 56 102 237 257 314 358 273 97

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14% 58% -2% 0% -5% -1% 11% -1% -12% 2% -2% 81%

20% 18% 68% -18% -13% 1% -8% 11% -1% -13% 0% -5% 92%

30% 18% 74% 0% -12% 25% -9% 13% -2% -10% -2% -4% 60%

40% 26% 80% -5% 8% -21% -14% 14% -3% -10% -6% -2% 58%

50% 18% 44% 3% 44% -6% -5% 15% -2% -9% -3% -1% 20%

60% 2% 33% 21% 94% 13% 2% 16% 1% -9% -3% -5% 4%

70% -5% 16% 31% 167% 15% -1% 18% 1% -11% -2% -2% -2%

80% -5% 11% 88% 259% 122% 1% 19% -5% -10% -8% -3% -6%

90% -13% -6% -86% -350% -678% 15% 24% 0% -12% -1% -5% 4%

Full Simulation Period
b 13% 42% -3% 12% 4% -4% 14% -1% -10% -3% -4% 38%

Wet (32%) 18% 39% -9% 5% -1% -5% 13% 1% -13% 0% -2% 73%

Above Normal (16%) 14% 43% 24% 5% 4% -14% 26% -1% -11% -1% -5% 48%

Below Normal (13%) 20% 58% 12% 13% -5% -10% 15% -3% -11% -1% -4% -6%

Dry (24%) 11% 58% -5% 95% 45% 25% 12% -3% -6% -5% -2% -2%

Critical (15%) -5% 6% 19% 91% 84% 12% 4% -6% -12% -12% -9% -6%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Statistic

Monthly Net Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.2.19.4 CVP Net Generation, Monthly Net Generation 



5C.3.2.20 Stanislaus River Percent Mortality – Fall-run Chinook Salmon 

  



Table 5C.3.2.20 Stanislaus River Percent Mortality - Fall-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 7.0 --- 0.4
Wet 1.6 --- 0.1

Above Normal 5.3 --- 1.1
Below Normal 4.4 --- 0.5

Dry 4.9 --- -0.3
Critical 14.4 --- 0.4

Second Basis of Comparison

Long-term Average 6.6 -0.4
Wet 1.5 -0.1 ---

Above Normal 4.3 -1.1 ---
Below Normal 4.0 -0.5 ---

Dry 5.1 0.3 ---
Critical 14.0 -0.4 ---

Alternative 3

Long-term Average 6.2 -0.8 -0.4
Wet 1.6 0.0 0.1

Above Normal 4.0 -1.3 -0.3
Below Normal 3.8 -0.6 -0.2

Dry 4.2 -0.7 -0.9
Critical 13.4 -1.0 -0.6

Alternative 5

Long-term Average 8.5 1.5 1.9
Wet 1.8 0.2 0.3

Above Normal 6.4 1.1 2.1
Below Normal 6.1 1.6 2.1

Dry 7.0 2.2 1.9
Critical 16.9 2.5 2.9

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the San Joaquin

Valley 60-20-20 Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.



5C.3.2.21 New Melones Large Mouth Bass Nest Survival Percentage 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 66 38 80

20% 100 100 100 100 100 100 100 100 100 49 30 64

30% 84 100 100 100 100 100 100 100 100 31 25 59

40% 74 100 100 100 100 100 100 100 100 25 23 57

50% 67 100 100 100 100 100 80 100 98 22 20 55

60% 59 100 100 100 100 100 72 100 63 18 19 50

70% 50 100 100 100 100 100 49 40 42 13 16 43

80% 43 100 100 100 100 100 27 29 27 10 12 38

90% 29 100 100 100 100 100 13 14 15 1 4 34

Full Simulation Period
b 66 99 100 100 97 95 68 72 69 29 23 54

Wet (23%) 67 100 100 100 96 94 83 98 95 47 24 51

Above Normal (24%) 74 100 100 100 100 100 88 100 72 26 20 60

Below Normal (10%) 60 100 100 100 98 95 58 65 61 22 19 58

Dry (16%) 63 99 100 100 97 98 66 51 54 14 16 49

Critical (27%) 65 97 100 100 93 87 29 25 43 28 37 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 53 33 74

20% 100 100 100 100 100 100 100 100 100 38 30 65

30% 100 100 100 100 100 100 100 100 100 31 29 59

40% 100 100 100 100 100 100 100 100 100 27 26 57

50% 100 100 100 100 100 100 100 100 93 24 23 54

60% 100 100 100 100 100 100 86 100 63 22 21 51

70% 100 100 100 100 100 100 69 53 44 19 17 47

80% 97 100 100 100 100 100 49 43 31 16 11 39

90% 90 100 100 100 100 100 36 24 21 12 7 23

Full Simulation Period
b 97 100 100 100 97 97 79 76 71 29 22 54

Wet (23%) 99 100 100 100 96 97 91 98 96 41 22 47

Above Normal (24%) 96 99 100 100 100 100 93 100 72 29 23 61

Below Normal (10%) 96 100 100 100 98 100 74 73 65 25 22 57

Dry (16%) 96 99 100 100 96 98 81 60 58 20 21 53

Critical (27%) 99 100 100 100 96 87 42 34 40 19 20 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% -20% -13% -8%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% -24% 2% 1%

30% 19% 0% 0% 0% 0% 0% 0% 0% 0% 0% 15% 0%

40% 35% 0% 0% 0% 0% 0% 0% 0% 0% 6% 16% 0%

50% 48% 0% 0% 0% 0% 0% 26% 0% -5% 5% 13% 0%

60% 70% 0% 0% 0% 0% 0% 20% 0% -1% 19% 11% 3%

70% 99% 0% 0% 0% 0% 0% 41% 32% 7% 50% 2% 8%

80% 126% 0% 0% 0% 0% 0% 85% 48% 12% 62% -4% 2%

90% 215% 0% 0% 0% 0% 0% 183% 75% 42% 888% 93% -32%

Full Simulation Period
b 48% 0% 0% 0% 0% 2% 17% 7% 2% -3% -4% -1%

Wet (23%) 49% 0% 0% 0% 0% 4% 10% 0% 2% -14% -7% -8%

Above Normal (24%) 31% 0% 0% 0% 0% 0% 6% 0% 0% 13% 16% 1%

Below Normal (10%) 59% 0% 0% 0% 0% 5% 28% 12% 6% 11% 16% 0%

Dry (16%) 51% 0% 0% 0% 0% 0% 22% 18% 7% 48% 29% 8%

Critical (27%) 53% 3% 0% 0% 3% 0% 47% 34% -7% -32% -45% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.21.1 New Melones Large Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 53 33 74

20% 100 100 100 100 100 100 100 100 100 38 30 65

30% 100 100 100 100 100 100 100 100 100 31 29 59

40% 100 100 100 100 100 100 100 100 100 27 26 57

50% 100 100 100 100 100 100 100 100 93 24 23 54

60% 100 100 100 100 100 100 86 100 63 22 21 51

70% 100 100 100 100 100 100 69 53 44 19 17 47

80% 97 100 100 100 100 100 49 43 31 16 11 39

90% 90 100 100 100 100 100 36 24 21 12 7 23

Full Simulation Period
b 97 100 100 100 97 97 79 76 71 29 22 54

Wet (23%) 99 100 100 100 96 97 91 98 96 41 22 47

Above Normal (24%) 96 99 100 100 100 100 93 100 72 29 23 61

Below Normal (10%) 96 100 100 100 98 100 74 73 65 25 22 57

Dry (16%) 96 99 100 100 96 98 81 60 58 20 21 53

Critical (27%) 99 100 100 100 96 87 42 34 40 19 20 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 66 38 80

20% 100 100 100 100 100 100 100 100 100 49 30 64

30% 84 100 100 100 100 100 100 100 100 31 25 59

40% 74 100 100 100 100 100 100 100 100 25 23 57

50% 67 100 100 100 100 100 80 100 98 22 20 55

60% 59 100 100 100 100 100 72 100 63 18 19 50

70% 50 100 100 100 100 100 49 40 42 13 16 43

80% 43 100 100 100 100 100 27 29 27 10 12 38

90% 29 100 100 100 100 100 13 14 15 1 4 34

Full Simulation Period
b 66 99 100 100 97 95 68 72 69 29 23 54

Wet (23%) 67 100 100 100 96 94 83 98 95 47 24 51

Above Normal (24%) 74 100 100 100 100 100 88 100 72 26 20 60

Below Normal (10%) 60 100 100 100 98 95 58 65 61 22 19 58

Dry (16%) 63 99 100 100 97 98 66 51 54 14 16 49

Critical (27%) 65 97 100 100 93 87 29 25 43 28 37 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 25% 15% 8%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 32% -2% -1%

30% -16% 0% 0% 0% 0% 0% 0% 0% 0% 0% -13% 0%

40% -26% 0% 0% 0% 0% 0% 0% 0% 0% -6% -14% 0%

50% -33% 0% 0% 0% 0% 0% -20% 0% 5% -5% -12% 0%

60% -41% 0% 0% 0% 0% 0% -17% 0% 1% -16% -10% -3%

70% -50% 0% 0% 0% 0% 0% -29% -24% -6% -33% -2% -7%

80% -56% 0% 0% 0% 0% 0% -46% -32% -11% -38% 5% -2%

90% -68% 0% 0% 0% 0% 0% -65% -43% -30% -90% -48% 47%

Full Simulation Period
b -32% 0% 0% 0% 0% -2% -14% -6% -2% 3% 4% 1%

Wet (23%) -33% 0% 0% 0% 0% -3% -9% 0% -2% 16% 8% 9%

Above Normal (24%) -23% 0% 0% 0% 0% 0% -6% 0% 0% -12% -13% -1%

Below Normal (10%) -37% 0% 0% 0% 0% -5% -22% -11% -6% -10% -14% 0%

Dry (16%) -34% 0% 0% 0% 0% 0% -18% -16% -7% -32% -22% -7%

Critical (27%) -35% -3% 0% 0% -3% 0% -32% -25% 7% 46% 81% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.21.2 New Melones Large Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 53 33 74

20% 100 100 100 100 100 100 100 100 100 38 30 65

30% 100 100 100 100 100 100 100 100 100 31 29 59

40% 100 100 100 100 100 100 100 100 100 27 26 57

50% 100 100 100 100 100 100 100 100 93 24 23 54

60% 100 100 100 100 100 100 86 100 63 22 21 51

70% 100 100 100 100 100 100 69 53 44 19 17 47

80% 97 100 100 100 100 100 49 43 31 16 11 39

90% 90 100 100 100 100 100 36 24 21 12 7 23

Full Simulation Period
b 97 100 100 100 97 97 79 76 71 29 22 54

Wet (23%) 99 100 100 100 96 97 91 98 96 41 22 47

Above Normal (24%) 96 99 100 100 100 100 93 100 72 29 23 61

Below Normal (10%) 96 100 100 100 98 100 74 73 65 25 22 57

Dry (16%) 96 99 100 100 96 98 81 60 58 20 21 53

Critical (27%) 99 100 100 100 96 87 42 34 40 19 20 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 43 78

20% 100 100 100 100 100 100 100 100 100 57 37 69

30% 100 100 100 100 100 100 100 100 100 43 29 61

40% 100 100 100 100 100 100 100 100 100 31 27 56

50% 100 100 100 100 100 100 97 100 100 24 23 55

60% 100 100 100 100 100 100 75 92 55 21 20 48

70% 100 100 100 100 100 100 57 44 35 18 18 42

80% 94 100 100 100 100 100 43 21 28 11 11 31

90% 84 100 100 100 100 100 23 0 14 0 0 23

Full Simulation Period
b 95 99 99 100 99 96 73 70 67 35 24 51

Wet (23%) 99 100 100 100 96 98 92 91 77 66 30 53

Above Normal (24%) 98 99 100 100 100 100 94 100 90 34 22 58

Below Normal (10%) 96 100 91 100 100 100 62 73 64 23 18 56

Dry (16%) 89 100 100 100 100 98 68 46 59 16 20 42

Critical (27%) 94 97 100 100 100 83 30 30 40 15 25 50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 88% 33% 6%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 52% 21% 6%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 37% 2% 3%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 18% 2% -1%

50% 0% 0% 0% 0% 0% 0% -3% 0% 7% 1% 0% 0%

60% 0% 0% 0% 0% 0% 0% -13% -8% -13% -5% -4% -6%

70% 0% 0% 0% 0% 0% 0% -18% -17% -21% -8% 8% -9%

80% -3% 0% 0% 0% 0% 0% -14% -53% -10% -29% -5% -20%

90% -7% 0% 0% 0% 0% 0% -36% -98% -34% -100% -99% 1%

Full Simulation Period
b -2% 0% -1% 0% 2% -1% -8% -8% -5% 24% 10% -4%

Wet (23%) 0% 0% 0% 0% 0% 0% 1% -7% -20% 62% 34% 12%

Above Normal (24%) 2% 0% 0% 0% 0% 0% 1% 0% 24% 17% -6% -4%

Below Normal (10%) 0% 0% -9% 0% 2% 0% -17% -1% -1% -7% -18% -2%

Dry (16%) -7% 1% 0% 0% 4% 0% -16% -23% 1% -22% -4% -20%

Critical (27%) -5% -3% 0% 0% 4% -5% -28% -10% 2% -19% 25% -12%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.21.3 New Melones Large Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 53 33 74

20% 100 100 100 100 100 100 100 100 100 38 30 65

30% 100 100 100 100 100 100 100 100 100 31 29 59

40% 100 100 100 100 100 100 100 100 100 27 26 57

50% 100 100 100 100 100 100 100 100 93 24 23 54

60% 100 100 100 100 100 100 86 100 63 22 21 51

70% 100 100 100 100 100 100 69 53 44 19 17 47

80% 97 100 100 100 100 100 49 43 31 16 11 39

90% 90 100 100 100 100 100 36 24 21 12 7 23

Full Simulation Period
b 97 100 100 100 97 97 79 76 71 29 22 54

Wet (23%) 99 100 100 100 96 97 91 98 96 41 22 47

Above Normal (24%) 96 99 100 100 100 100 93 100 72 29 23 61

Below Normal (10%) 96 100 100 100 98 100 74 73 65 25 22 57

Dry (16%) 96 99 100 100 96 98 81 60 58 20 21 53

Critical (27%) 99 100 100 100 96 87 42 34 40 19 20 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 75 36 98

20% 100 100 100 100 100 100 100 100 100 42 24 62

30% 88 100 100 100 100 100 100 100 100 30 22 57

40% 75 100 100 100 100 100 100 100 100 23 20 55

50% 69 100 100 100 100 100 72 100 100 20 19 50

60% 57 100 100 100 100 100 43 60 79 16 16 44

70% 51 100 100 100 100 100 24 29 43 12 11 39

80% 46 100 100 100 100 100 10 1 25 5 5 35

90% 35 100 100 100 100 95 0 0 7 0 0 13

Full Simulation Period
b 67 100 100 100 98 95 60 64 70 28 21 50

Wet (23%) 71 100 100 100 96 95 87 93 97 41 19 47

Above Normal (24%) 73 99 100 100 100 100 79 94 61 21 17 53

Below Normal (10%) 58 100 100 100 98 95 50 58 59 18 14 44

Dry (16%) 58 99 100 100 100 98 45 37 52 10 13 45

Critical (27%) 73 100 100 100 99 85 14 19 60 44 50 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 40% 10% 33%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 11% -21% -4%

30% -12% 0% 0% 0% 0% 0% 0% 0% 0% -3% -24% -4%

40% -25% 0% 0% 0% 0% 0% 0% 0% 0% -13% -25% -3%

50% -31% 0% 0% 0% 0% 0% -28% 0% 7% -16% -19% -8%

60% -43% 0% 0% 0% 0% 0% -50% -40% 26% -27% -21% -14%

70% -49% 0% 0% 0% 0% 0% -65% -45% -3% -38% -33% -16%

80% -53% 0% 0% 0% 0% 0% -80% -97% -19% -72% -53% -10%

90% -62% 0% 0% 0% 0% -5% -100% -100% -66% -99% -99% -44%

Full Simulation Period
b -31% 0% 0% 0% 1% -2% -25% -16% -1% -3% -3% -7%

Wet (23%) -28% 0% 0% 0% 0% -3% -5% -5% 1% 1% -14% -1%

Above Normal (24%) -24% 0% 0% 0% 0% 0% -15% -6% -16% -29% -27% -12%

Below Normal (10%) -40% 0% 0% 0% 0% -5% -33% -21% -9% -27% -39% -24%

Dry (16%) -39% 0% 0% 0% 4% 0% -45% -38% -9% -51% -39% -15%

Critical (27%) -26% 0% 0% 0% 3% -2% -67% -43% 51% 134% 148% 17%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.21.4 New Melones Large Mouth Bass Nest Survival Percentage, Monthly Percentage 



5C.3.2.22 New Melones Small Mouth Bass Nest Survival Percentage 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 56 32 67

20% 84 100 100 100 100 100 100 100 100 42 26 54

30% 71 100 100 100 100 100 100 100 100 27 22 50

40% 62 100 100 100 100 100 100 100 100 22 20 48

50% 57 100 100 100 100 100 67 100 86 20 18 46

60% 50 100 100 100 100 100 60 91 53 16 17 42

70% 43 100 100 100 100 100 42 34 35 12 15 37

80% 37 100 100 100 100 100 23 25 24 9 11 33

90% 25 100 100 100 100 85 12 13 14 2 4 29

Full Simulation Period
b 58 98 100 100 96 94 65 70 66 26 21 47

Wet (23%) 59 100 100 100 96 93 81 97 93 42 21 43

Above Normal (24%) 64 98 100 100 100 100 86 99 68 22 18 52

Below Normal (10%) 54 100 100 100 97 94 55 63 59 19 17 50

Dry (16%) 55 97 100 100 97 98 59 48 50 12 15 43

Critical (27%) 58 95 100 99 92 82 26 23 40 25 36 53

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 45 28 62

20% 100 100 100 100 100 100 100 100 100 32 26 55

30% 100 100 100 100 100 100 100 100 100 27 25 50

40% 100 100 100 100 100 100 100 100 100 23 23 48

50% 100 100 100 100 100 100 100 100 78 21 20 46

60% 93 100 100 100 100 100 72 100 53 19 18 43

70% 88 100 100 100 100 100 58 45 38 17 15 40

80% 81 100 100 100 100 100 42 37 26 15 10 33

90% 76 92 100 100 100 100 31 21 19 11 7 20

Full Simulation Period
b 92 98 100 100 96 96 75 74 67 25 19 46

Wet (23%) 94 100 100 100 96 97 88 98 94 36 20 40

Above Normal (24%) 92 97 100 100 100 100 92 100 68 25 20 53

Below Normal (10%) 86 99 100 100 97 100 69 70 62 22 20 50

Dry (16%) 88 97 100 100 96 98 75 55 53 18 18 46

Critical (27%) 98 96 100 100 94 83 37 30 37 17 18 49

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% -19% -13% -8%

20% 19% 0% 0% 0% 0% 0% 0% 0% 0% -23% 2% 1%

30% 42% 0% 0% 0% 0% 0% 0% 0% 0% 0% 14% 0%

40% 61% 0% 0% 0% 0% 0% 0% 0% 0% 6% 15% 0%

50% 76% 0% 0% 0% 0% 0% 49% 0% -10% 5% 12% 0%

60% 87% 0% 0% 0% 0% 0% 20% 10% -1% 18% 11% 3%

70% 106% 0% 0% 0% 0% 0% 40% 31% 7% 45% 2% 7%

80% 122% 0% 0% 0% 0% 0% 81% 46% 11% 54% -4% 2%

90% 204% -8% 0% 0% 0% 18% 164% 67% 38% 399% 66% -31%

Full Simulation Period
b 59% 0% 0% 0% 0% 2% 17% 6% 1% -4% -6% -2%

Wet (23%) 61% 0% 0% 0% 0% 4% 9% 0% 1% -14% -6% -8%

Above Normal (24%) 44% -1% 0% 0% 0% 0% 8% 1% 1% 13% 14% 1%

Below Normal (10%) 61% -1% 0% 0% 0% 6% 25% 13% 5% 10% 15% 0%

Dry (16%) 59% 0% 0% 0% 0% 0% 28% 16% 6% 43% 26% 8%

Critical (27%) 69% 2% 0% 1% 2% 1% 44% 30% -9% -34% -50% -7%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.22.1 New Melones Small Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 45 28 62

20% 100 100 100 100 100 100 100 100 100 32 26 55

30% 100 100 100 100 100 100 100 100 100 27 25 50

40% 100 100 100 100 100 100 100 100 100 23 23 48

50% 100 100 100 100 100 100 100 100 78 21 20 46

60% 93 100 100 100 100 100 72 100 53 19 18 43

70% 88 100 100 100 100 100 58 45 38 17 15 40

80% 81 100 100 100 100 100 42 37 26 15 10 33

90% 76 92 100 100 100 100 31 21 19 11 7 20

Full Simulation Period
b 92 98 100 100 96 96 75 74 67 25 19 46

Wet (23%) 94 100 100 100 96 97 88 98 94 36 20 40

Above Normal (24%) 92 97 100 100 100 100 92 100 68 25 20 53

Below Normal (10%) 86 99 100 100 97 100 69 70 62 22 20 50

Dry (16%) 88 97 100 100 96 98 75 55 53 18 18 46

Critical (27%) 98 96 100 100 94 83 37 30 37 17 18 49

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 56 32 67

20% 84 100 100 100 100 100 100 100 100 42 26 54

30% 71 100 100 100 100 100 100 100 100 27 22 50

40% 62 100 100 100 100 100 100 100 100 22 20 48

50% 57 100 100 100 100 100 67 100 86 20 18 46

60% 50 100 100 100 100 100 60 91 53 16 17 42

70% 43 100 100 100 100 100 42 34 35 12 15 37

80% 37 100 100 100 100 100 23 25 24 9 11 33

90% 25 100 100 100 100 85 12 13 14 2 4 29

Full Simulation Period
b 58 98 100 100 96 94 65 70 66 26 21 47

Wet (23%) 59 100 100 100 96 93 81 97 93 42 21 43

Above Normal (24%) 64 98 100 100 100 100 86 99 68 22 18 52

Below Normal (10%) 54 100 100 100 97 94 55 63 59 19 17 50

Dry (16%) 55 97 100 100 97 98 59 48 50 12 15 43

Critical (27%) 58 95 100 99 92 82 26 23 40 25 36 53

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 24% 15% 8%

20% -16% 0% 0% 0% 0% 0% 0% 0% 0% 30% -2% -1%

30% -29% 0% 0% 0% 0% 0% 0% 0% 0% 0% -12% 0%

40% -38% 0% 0% 0% 0% 0% 0% 0% 0% -5% -13% 0%

50% -43% 0% 0% 0% 0% 0% -33% 0% 11% -5% -11% 0%

60% -47% 0% 0% 0% 0% 0% -17% -9% 1% -15% -10% -3%

70% -51% 0% 0% 0% 0% 0% -28% -24% -6% -31% -2% -7%

80% -55% 0% 0% 0% 0% 0% -45% -31% -10% -35% 4% -2%

90% -67% 9% 0% 0% 0% -15% -62% -40% -28% -80% -40% 44%

Full Simulation Period
b -37% 0% 0% 0% 0% -2% -14% -6% -1% 4% 7% 2%

Wet (23%) -38% 0% 0% 0% 0% -4% -8% 0% -1% 16% 7% 8%

Above Normal (24%) -30% 1% 0% 0% 0% 0% -7% -1% -1% -12% -13% -1%

Below Normal (10%) -38% 1% 0% 0% 0% -6% -20% -11% -5% -10% -13% 0%

Dry (16%) -37% 0% 0% 0% 0% 0% -22% -14% -6% -30% -21% -7%

Critical (27%) -41% -2% 0% -1% -2% -1% -30% -23% 9% 51% 100% 8%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.22.2 New Melones Small Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 45 28 62

20% 100 100 100 100 100 100 100 100 100 32 26 55

30% 100 100 100 100 100 100 100 100 100 27 25 50

40% 100 100 100 100 100 100 100 100 100 23 23 48

50% 100 100 100 100 100 100 100 100 78 21 20 46

60% 93 100 100 100 100 100 72 100 53 19 18 43

70% 88 100 100 100 100 100 58 45 38 17 15 40

80% 81 100 100 100 100 100 42 37 26 15 10 33

90% 76 92 100 100 100 100 31 21 19 11 7 20

Full Simulation Period
b 92 98 100 100 96 96 75 74 67 25 19 46

Wet (23%) 94 100 100 100 96 97 88 98 94 36 20 40

Above Normal (24%) 92 97 100 100 100 100 92 100 68 25 20 53

Below Normal (10%) 86 99 100 100 97 100 69 70 62 22 20 50

Dry (16%) 88 97 100 100 96 98 75 55 53 18 18 46

Critical (27%) 98 96 100 100 94 83 37 30 37 17 18 49

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 37 66

20% 100 100 100 100 100 100 100 100 100 48 31 58

30% 100 100 100 100 100 100 100 100 100 36 25 52

40% 100 100 100 100 100 100 100 100 100 27 23 48

50% 99 100 100 100 100 100 81 100 100 21 20 46

60% 97 100 100 100 100 100 63 81 46 18 18 41

70% 84 100 100 100 100 100 48 38 30 16 16 36

80% 79 100 100 100 100 100 36 18 24 11 10 27

90% 70 88 100 100 100 100 20 0 13 0 0 20

Full Simulation Period
b 90 98 99 100 99 96 70 69 65 32 21 44

Wet (23%) 94 100 100 100 96 98 89 90 77 62 26 45

Above Normal (24%) 93 98 100 100 100 100 93 100 88 30 19 50

Below Normal (10%) 90 100 91 100 100 100 57 69 61 20 16 49

Dry (16%) 81 96 100 100 100 97 62 44 54 14 18 37

Critical (27%) 90 92 100 100 99 79 27 27 37 13 23 44

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 122% 31% 6%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 50% 20% 6%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 35% 2% 3%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 17% 2% -1%

50% -1% 0% 0% 0% 0% 0% -19% 0% 28% 1% 0% 0%

60% 4% 0% 0% 0% 0% 0% -13% -19% -12% -5% -4% -6%

70% -5% 0% 0% 0% 0% 0% -17% -17% -21% -7% 8% -9%

80% -3% 0% 0% 0% 0% 0% -14% -51% -9% -27% -5% -19%

90% -7% -4% 0% 0% 0% 0% -35% -98% -32% -96% -98% 1%

Full Simulation Period
b -2% -1% -1% 0% 2% -1% -8% -8% -3% 29% 10% -4%

Wet (23%) 0% 0% 0% 0% 0% 0% 1% -8% -18% 72% 32% 12%

Above Normal (24%) 1% 1% 0% 0% 0% 0% 1% 0% 28% 16% -7% -4%

Below Normal (10%) 4% 1% -9% 0% 3% 0% -17% -1% -1% -8% -18% -2%

Dry (16%) -7% -1% 0% 0% 4% 0% -18% -20% 1% -22% -4% -20%

Critical (27%) -8% -4% 0% 0% 5% -5% -27% -9% 2% -20% 31% -11%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.22.3 New Melones Small Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 45 28 62

20% 100 100 100 100 100 100 100 100 100 32 26 55

30% 100 100 100 100 100 100 100 100 100 27 25 50

40% 100 100 100 100 100 100 100 100 100 23 23 48

50% 100 100 100 100 100 100 100 100 78 21 20 46

60% 93 100 100 100 100 100 72 100 53 19 18 43

70% 88 100 100 100 100 100 58 45 38 17 15 40

80% 81 100 100 100 100 100 42 37 26 15 10 33

90% 76 92 100 100 100 100 31 21 19 11 7 20

Full Simulation Period
b 92 98 100 100 96 96 75 74 67 25 19 46

Wet (23%) 94 100 100 100 96 97 88 98 94 36 20 40

Above Normal (24%) 92 97 100 100 100 100 92 100 68 25 20 53

Below Normal (10%) 86 99 100 100 97 100 69 70 62 22 20 50

Dry (16%) 88 97 100 100 96 98 75 55 53 18 18 46

Critical (27%) 98 96 100 100 94 83 37 30 37 17 18 49

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 63 31 88

20% 87 100 100 100 100 100 100 100 100 36 21 53

30% 74 100 100 100 100 100 100 100 100 26 19 48

40% 63 100 100 100 100 100 100 100 100 20 17 47

50% 58 100 100 100 100 100 60 100 100 18 17 42

60% 48 100 100 100 100 100 37 51 66 14 15 37

70% 43 100 100 100 100 100 21 25 37 11 10 34

80% 39 100 100 100 100 100 9 2 22 5 6 30

90% 30 100 100 100 100 80 0 0 7 0 1 12

Full Simulation Period
b 59 99 100 100 98 94 57 62 67 25 20 44

Wet (23%) 61 100 100 100 96 95 84 90 94 36 17 40

Above Normal (24%) 65 98 100 100 100 100 76 93 58 18 15 46

Below Normal (10%) 51 100 100 100 97 94 47 56 57 16 12 39

Dry (16%) 52 97 100 100 100 97 43 36 49 9 12 39

Critical (27%) 68 98 100 100 98 81 13 19 58 43 50 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 39% 10% 41%

20% -13% 0% 0% 0% 0% 0% 0% 0% 0% 11% -20% -4%

30% -26% 0% 0% 0% 0% 0% 0% 0% 0% -3% -23% -4%

40% -37% 0% 0% 0% 0% 0% 0% 0% 0% -13% -24% -3%

50% -42% 0% 0% 0% 0% 0% -40% 0% 28% -15% -18% -8%

60% -48% 0% 0% 0% 0% 0% -50% -49% 25% -25% -19% -14%

70% -51% 0% 0% 0% 0% 0% -64% -44% -3% -35% -30% -16%

80% -52% 0% 0% 0% 0% 0% -78% -94% -18% -66% -47% -10%

90% -61% 9% 0% 0% 0% -20% -100% -100% -62% -98% -82% -41%

Full Simulation Period
b -36% 1% 0% 0% 2% -2% -24% -16% 0% 0% 2% -5%

Wet (23%) -35% 0% 0% 0% 0% -3% -4% -8% 1% 1% -13% -1%

Above Normal (24%) -29% 1% 0% 0% 0% 0% -17% -7% -15% -29% -25% -12%

Below Normal (10%) -41% 1% 0% 0% 0% -6% -32% -20% -7% -26% -37% -23%

Dry (16%) -41% 0% 0% 0% 4% -1% -43% -36% -9% -48% -37% -14%

Critical (27%) -31% 2% 0% 0% 4% -2% -65% -37% 60% 157% 179% 28%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.22.4 New Melones Small Mouth Bass Nest Survival Percentage, Monthly Percentage 



5C.3.2.23 New Melones Spotted Bass Nest Survival Percentage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 100 100

20% 100 100 100 100 100 100 100 100 100 100 91 100

30% 100 100 100 100 100 100 100 100 100 93 85 100

40% 100 100 100 100 100 100 100 100 100 85 81 100

50% 100 100 100 100 100 100 100 100 100 81 78 100

60% 100 100 100 100 100 100 100 100 100 75 76 100

70% 100 100 100 100 100 100 100 100 100 68 73 100

80% 100 100 100 100 100 100 87 91 88 64 66 100

90% 90 100 100 100 100 100 68 69 71 51 55 97

Full Simulation Period
b 94 100 100 100 99 99 90 91 91 77 76 97

Wet (23%) 88 100 100 100 98 96 88 100 96 84 79 96

Above Normal (24%) 99 100 100 100 100 100 98 100 99 77 78 100

Below Normal (10%) 91 100 100 100 100 100 90 90 94 80 77 99

Dry (16%) 97 100 100 100 100 100 97 92 89 69 72 99

Critical (27%) 99 100 100 100 100 100 73 62 72 75 75 94

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 96 100

20% 100 100 100 100 100 100 100 100 100 100 92 100

30% 100 100 100 100 100 100 100 100 100 93 90 100

40% 100 100 100 100 100 100 100 100 100 87 86 100

50% 100 100 100 100 100 100 100 100 100 83 82 100

60% 100 100 100 100 100 100 100 100 100 80 79 100

70% 100 100 100 100 100 100 100 100 100 77 73 100

80% 100 100 100 100 100 100 100 100 93 73 66 100

90% 100 100 100 100 100 100 100 84 79 66 60 82

Full Simulation Period
b 100 100 100 100 99 100 98 95 95 83 79 97

Wet (23%) 100 100 100 100 97 100 100 100 100 93 81 93

Above Normal (24%) 100 100 100 100 100 100 99 100 100 83 82 100

Below Normal (10%) 100 100 100 100 100 100 99 94 98 82 81 99

Dry (16%) 100 100 100 100 99 100 100 96 93 78 79 99

Critical (27%) 100 100 100 100 100 100 87 75 82 69 71 99

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -4% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 6% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 6% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 5% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 6% 4% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% 13% 1% 0%

80% 0% 0% 0% 0% 0% 0% 15% 10% 5% 14% -1% 0%

90% 11% 0% 0% 0% 0% 0% 48% 21% 12% 29% 9% -16%

Full Simulation Period
b 6% 0% 0% 0% 0% 1% 9% 4% 4% 7% 4% 0%

Wet (23%) 13% 0% 0% 0% -1% 4% 13% 0% 4% 11% 3% -2%

Above Normal (24%) 1% 0% 0% 0% 0% 0% 1% 0% 0% 8% 6% 0%

Below Normal (10%) 10% 0% 0% 0% 0% 0% 10% 4% 4% 3% 6% 0%

Dry (16%) 3% 0% 0% 0% -1% 0% 3% 5% 4% 13% 9% 0%

Critical (27%) 1% 0% 0% 0% 0% 0% 19% 21% 13% -7% -5% 5%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Revised Alternative 1

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Revised Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.23.1 New Melones Spotted Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 96 100

20% 100 100 100 100 100 100 100 100 100 100 92 100

30% 100 100 100 100 100 100 100 100 100 93 90 100

40% 100 100 100 100 100 100 100 100 100 87 86 100

50% 100 100 100 100 100 100 100 100 100 83 82 100

60% 100 100 100 100 100 100 100 100 100 80 79 100

70% 100 100 100 100 100 100 100 100 100 77 73 100

80% 100 100 100 100 100 100 100 100 93 73 66 100

90% 100 100 100 100 100 100 100 84 79 66 60 82

Full Simulation Period
b 100 100 100 100 99 100 98 95 95 83 79 97

Wet (23%) 100 100 100 100 97 100 100 100 100 93 81 93

Above Normal (24%) 100 100 100 100 100 100 99 100 100 83 82 100

Below Normal (10%) 100 100 100 100 100 100 99 94 98 82 81 99

Dry (16%) 100 100 100 100 99 100 100 96 93 78 79 99

Critical (27%) 100 100 100 100 100 100 87 75 82 69 71 99

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 100 100

20% 100 100 100 100 100 100 100 100 100 100 91 100

30% 100 100 100 100 100 100 100 100 100 93 85 100

40% 100 100 100 100 100 100 100 100 100 85 81 100

50% 100 100 100 100 100 100 100 100 100 81 78 100

60% 100 100 100 100 100 100 100 100 100 75 76 100

70% 100 100 100 100 100 100 100 100 100 68 73 100

80% 100 100 100 100 100 100 87 91 88 64 66 100

90% 90 100 100 100 100 100 68 69 71 51 55 97

Full Simulation Period
b 94 100 100 100 99 99 90 91 91 77 76 97

Wet (23%) 88 100 100 100 98 96 88 100 96 84 79 96

Above Normal (24%) 99 100 100 100 100 100 98 100 99 77 78 100

Below Normal (10%) 91 100 100 100 100 100 90 90 94 80 77 99

Dry (16%) 97 100 100 100 100 100 97 92 89 69 72 99

Critical (27%) 99 100 100 100 100 100 73 62 72 75 75 94

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -6% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2% -6% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2% -5% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% -6% -4% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% 0% -12% -1% 0%

80% 0% 0% 0% 0% 0% 0% -13% -9% -5% -12% 1% 0%

90% -10% 0% 0% 0% 0% 0% -32% -17% -11% -23% -8% 18%

Full Simulation Period
b -6% 0% 0% 0% 0% -1% -8% -4% -4% -7% -4% 0%

Wet (23%) -12% 0% 0% 0% 1% -4% -12% 0% -4% -10% -3% 2%

Above Normal (24%) -1% 0% 0% 0% 0% 0% -1% 0% 0% -7% -5% 0%

Below Normal (10%) -9% 0% 0% 0% 0% 0% -9% -4% -4% -3% -5% 0%

Dry (16%) -3% 0% 0% 0% 1% 0% -3% -5% -4% -12% -8% 0%

Critical (27%) -1% 0% 0% 0% 0% 0% -16% -18% -12% 8% 5% -5%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.23.2 New Melones Spotted Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 96 100

20% 100 100 100 100 100 100 100 100 100 100 92 100

30% 100 100 100 100 100 100 100 100 100 93 90 100

40% 100 100 100 100 100 100 100 100 100 87 86 100

50% 100 100 100 100 100 100 100 100 100 83 82 100

60% 100 100 100 100 100 100 100 100 100 80 79 100

70% 100 100 100 100 100 100 100 100 100 77 73 100

80% 100 100 100 100 100 100 100 100 93 73 66 100

90% 100 100 100 100 100 100 100 84 79 66 60 82

Full Simulation Period
b 100 100 100 100 99 100 98 95 95 83 79 97

Wet (23%) 100 100 100 100 97 100 100 100 100 93 81 93

Above Normal (24%) 100 100 100 100 100 100 99 100 100 83 82 100

Below Normal (10%) 100 100 100 100 100 100 99 94 98 82 81 99

Dry (16%) 100 100 100 100 99 100 100 96 93 78 79 99

Critical (27%) 100 100 100 100 100 100 87 75 82 69 71 99

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 100 100

20% 100 100 100 100 100 100 100 100 100 100 100 100

30% 100 100 100 100 100 100 100 100 100 100 91 100

40% 100 100 100 100 100 100 100 100 100 94 87 100

50% 100 100 100 100 100 100 100 100 100 83 82 100

60% 100 100 100 100 100 100 100 100 100 79 78 100

70% 100 100 100 100 100 100 100 100 98 75 75 100

80% 100 100 100 100 100 100 100 79 88 66 65 94

90% 100 100 100 100 100 100 82 38 69 48 38 82

Full Simulation Period
b 100 100 99 100 99 99 94 86 88 78 75 91

Wet (23%) 100 100 100 100 98 100 100 92 77 98 87 98

Above Normal (24%) 100 100 100 100 100 100 100 100 99 80 68 92

Below Normal (10%) 100 100 91 100 100 100 90 95 97 69 66 98

Dry (16%) 100 100 100 100 100 100 93 73 93 67 74 79

Critical (27%) 100 100 100 100 100 92 79 71 83 63 70 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 7% 1% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 1% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2% -2% 0%

70% 0% 0% 0% 0% 0% 0% 0% 0% -2% -3% 3% 0%

80% 0% 0% 0% 0% 0% 0% 0% -21% -5% -9% -1% -6%

90% 0% 0% 0% 0% 0% 0% -18% -55% -13% -27% -37% 1%

Full Simulation Period
b 0% 0% -1% 0% 0% -1% -4% -9% -8% -5% -5% -6%

Wet (23%) 0% 0% 0% 0% 1% 0% 0% -8% -23% 5% 8% 5%

Above Normal (24%) 0% 0% 0% 0% 0% 0% 1% 0% 0% -3% -18% -8%

Below Normal (10%) 0% 0% -9% 0% 0% 0% -9% 0% -1% -16% -18% 0%

Dry (16%) 0% 0% 0% 0% 1% 0% -7% -24% 1% -14% -6% -20%

Critical (27%) 0% 0% 0% 0% 0% -8% -9% -6% 1% -10% -2% -10%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.23.3 New Melones Spotted Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 96 100

20% 100 100 100 100 100 100 100 100 100 100 92 100

30% 100 100 100 100 100 100 100 100 100 93 90 100

40% 100 100 100 100 100 100 100 100 100 87 86 100

50% 100 100 100 100 100 100 100 100 100 83 82 100

60% 100 100 100 100 100 100 100 100 100 80 79 100

70% 100 100 100 100 100 100 100 100 100 77 73 100

80% 100 100 100 100 100 100 100 100 93 73 66 100

90% 100 100 100 100 100 100 100 84 79 66 60 82

Full Simulation Period
b 100 100 100 100 99 100 98 95 95 83 79 97

Wet (23%) 100 100 100 100 97 100 100 100 100 93 81 93

Above Normal (24%) 100 100 100 100 100 100 99 100 100 83 82 100

Below Normal (10%) 100 100 100 100 100 100 99 94 98 82 81 99

Dry (16%) 100 100 100 100 99 100 100 96 93 78 79 99

Critical (27%) 100 100 100 100 100 100 87 75 82 69 71 99

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 99 100

20% 100 100 100 100 100 100 100 100 100 100 83 100

30% 100 100 100 100 100 100 100 100 100 92 80 100

40% 100 100 100 100 100 100 100 100 100 82 77 100

50% 100 100 100 100 100 100 100 100 100 78 76 100

60% 100 100 100 100 100 100 100 100 100 72 73 100

70% 100 100 100 100 100 100 84 91 100 67 65 100

80% 100 100 100 100 100 100 63 52 84 56 57 99

90% 98 100 100 100 100 100 27 9 60 33 50 68

Full Simulation Period
b 96 100 100 100 99 100 81 80 88 72 71 91

Wet (23%) 99 100 100 100 97 99 99 100 100 90 76 94

Above Normal (24%) 99 100 100 100 100 100 90 100 76 66 74 92

Below Normal (10%) 87 100 100 100 100 100 78 74 92 65 65 79

Dry (16%) 93 100 100 100 100 100 78 71 85 56 59 93

Critical (27%) 97 100 100 100 100 100 38 38 80 73 80 92

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -10% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2% -11% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% -6% -11% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% -6% -8% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% -10% -8% 0%

70% 0% 0% 0% 0% 0% 0% -16% -9% 0% -13% -11% 0%

80% 0% 0% 0% 0% 0% 0% -37% -48% -9% -23% -13% -1%

90% -2% 0% 0% 0% 0% 0% -73% -89% -25% -50% -16% -17%

Full Simulation Period
b -4% 0% 0% 0% 0% 0% -17% -15% -7% -13% -11% -6%

Wet (23%) -1% 0% 0% 0% -1% -1% -1% 0% 0% -3% -6% 1%

Above Normal (24%) -1% 0% 0% 0% 0% 0% -9% 0% -24% -21% -10% -8%

Below Normal (10%) -13% 0% 0% 0% 0% 0% -22% -22% -6% -21% -21% -20%

Dry (16%) -7% 0% 0% 0% 1% 0% -22% -26% -9% -28% -25% -6%

Critical (27%) -3% 0% 0% 0% 0% 0% -56% -49% -2% 5% 13% -7%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Revised Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Revised Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.2.23.4 New Melones Spotted Bass Nest Survival Percentage, Monthly Percentage 



Table 5C.3.2.24 Temperature Threshold Exceedances

Species Lifestage River Reach

Water 

Year 

Type

Month

Temperature 

Objective 

(Degree F)

Temperature 

Objective 

Reference
1

No Action 

Alternative

Revised Second Basis of 

Comparison 

(Revised Alternative 1)

Alternative 3 Alternative 5

Revised 

Alternative 1 

minus No Action 

Alternative

No Action Alternative 

minus Revised 

Second Basis of 

Comparison

Alternative 3 

minus Revised 

Second Basis of 

Comparison

Alternative 5 

minus Revised 

Second Basis of 

Comparison

Steelhead Adult Migration Stanislaus Orange Blossom 
Bridge

All October 56 NMFS BiOp 
2009

57% 86% 87% 58% 29% -29% 1% -28%

Steelhead Adult Migration Stanislaus Orange Blossom 
Bridge

All November 56 NMFS BiOp 
2009

33% 27% 24% 36% -6% 6% -3% 9%

Steelhead Adult Migration Stanislaus Orange Blossom 
Bridge

All December 56 NMFS BiOp 
2009

0% 0% 0% 3% 0% 0% 0% 3%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All January 52 NMFS BiOp 

2009
0% 3% 2% 2% 3% -3% -1% -1%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All February 52 NMFS BiOp 

2009
0% 3% 2% 0% 3% -3% -1% -3%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All March 52 NMFS BiOp 

2009
8% 12% 12% 8% 4% -4% 0% -4%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All April 52 NMFS BiOp 

2009
33% 34% 30% 37% 2% -2% -4% 3%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All May 52 NMFS BiOp 

2009
63% 68% 63% 68% 5% -5% -5% 0%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All January 57 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All February 57 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All March 57 NMFS BiOp 
2009

0% 10% 0% 0% 10% -10% -10% -10%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All April 57 NMFS BiOp 
2009

2% 7% 3% 0% 5% -5% -4% -7%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All May 57 NMFS BiOp 
2009

18% 22% 17% 8% 4% -4% -5% -15%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All January 55 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All February 55 NMFS BiOp 
2009

0% 2% 1% 0% 2% -2% -1% -2%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All March 55 NMFS BiOp 
2009

21% 35% 25% 21% 14% -14% -11% -15%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All April 55 NMFS BiOp 
2009

16% 30% 17% 7% 14% -14% -12% -23%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All May 55 NMFS BiOp 
2009

49% 57% 53% 40% 9% -9% -4% -17%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All June 65 NMFS BiOp 
2009

6% 2% 4% 6% -3% 3% 2% 4%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All July 65 NMFS BiOp 
2009

16% 15% 19% 21% -2% 2% 5% 7%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All August 65 NMFS BiOp 
2009

15% 7% 9% 21% -8% 8% 2% 13%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All September 65 NMFS BiOp 
2009

11% 7% 7% 18% -4% 4% 0% 11%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All October 65 NMFS BiOp 
2009

7% 7% 4% 11% 0% 0% -3% 4%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All November 65 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

1See Appendix 9N, Section C for the full reference



No Action 
Alternative

Revised 
Second Basis 

of 
Comparison 

(Revised 
Alternative 1)

Alternative 3 Alternative 5

Revised 
Alternative 1 
vs. No Action 

Altenative 
(Percent 

Difference)

No Action 
Alternative 
vs. Revised 

Second Basis 
of 

Comparison 
(Percent 

Difference)

Alternative 3 
vs. Revised 

Second 
Basis of 

Comparison 
(Percent 

Difference)

Alternative 5 
vs. Revised 

Second 
Basis of 

Comparison 
(Percent 

Difference)

CVP Generation Facilities 

Long Term 1,583 1,651 1,642 1,568 4% -4% -1% -5%

Dry and Critical 1,203 1,327 1,291 1,173 10% -9% -3% -12%

Long Term 4,558 4,617 4,582 4,552 1% -1% -1% -1%

Dry and Critical 2,696 2,823 2,798 2,684 5% -4% -1% -5%

CVP Pumping Facilities 

Long Term 1,113 1,285 1,238 1,110 15% -13% -4% -14%

Dry and Critical 699 769 715 699 10% -9% -7% -9%

All CVP Facilities 

Long Term 3,445 3,331 3,344 3,442 -3% 3% 0% 3%

Dry and Critical 1,997 2,054 2,084 1,986 3% -3% 1% -3%

Notes: 1) Long‐term Average is the average quantity for the 82‐year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40‐30‐30 Index Water Year Hydrologic 
Classification (SWRCB D‐1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and 
Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in text. 5) Model results for Alternative 2 and No Action 
Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences are discussed in text.

Capacity
At load 
center

(MW)

Energy 
Generation

Total of all 
Facilities at 
load center

(GWh)

Energy Use
Total of all 
Facilities at 
load center

(GWh)

Net 
Generation

Total of all 
Facilities

(GWh)

Table 5C.3.2.25  CVP Annual Power Generation Summary
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 5C.3.3.1 New Melones Storage 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,823 1,880 1,931 1,980 1,945 2,052 2,075 1,978 1,869 1,805

20% 1,612 1,631 1,647 1,687 1,768 1,799 1,834 1,901 1,876 1,798 1,691 1,633

30% 1,533 1,534 1,556 1,598 1,686 1,729 1,686 1,745 1,786 1,707 1,605 1,556

40% 1,271 1,274 1,432 1,514 1,594 1,618 1,592 1,533 1,539 1,433 1,333 1,273

50% 1,121 1,127 1,154 1,307 1,436 1,535 1,461 1,444 1,392 1,283 1,190 1,156

60% 1,024 1,043 1,080 1,146 1,199 1,273 1,278 1,335 1,277 1,199 1,102 1,054

70% 882 911 986 1,015 1,038 1,057 1,080 1,090 1,087 994 910 868

80% 646 658 684 684 735 808 835 878 872 808 733 693

90% 430 435 440 488 541 569 574 586 630 566 507 473

Full Simulation Period
b 1,132 1,142 1,180 1,237 1,305 1,348 1,337 1,373 1,381 1,300 1,208 1,159

Wet (32%) 1,379 1,390 1,454 1,562 1,666 1,724 1,758 1,878 1,968 1,890 1,773 1,703

Above Normal (16%) 1,029 1,060 1,125 1,214 1,317 1,406 1,413 1,484 1,467 1,372 1,277 1,232

Below Normal (13%) 1,294 1,305 1,326 1,351 1,413 1,438 1,390 1,383 1,359 1,268 1,175 1,133

Dry (24%) 1,094 1,094 1,106 1,121 1,156 1,188 1,154 1,132 1,087 997 914 871

Critical (15%) 624 623 638 645 661 656 602 554 526 476 431 408

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805

20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663

30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577

40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362

50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200

60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089

70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940

80% 711 712 730 753 825 932 914 945 903 837 758 712

90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731

Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274

Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912

Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2% 1% 0% 0% 1% 3% 4% 4% 0% 0% 0% 0%

20% 3% 1% 1% 0% 4% 7% 3% 3% 0% 2% 2% 2%

30% 3% 3% 4% 2% 1% 1% 4% 5% 3% 2% 2% 1%

40% 7% 8% 3% 3% 2% 4% 4% 4% 5% 5% 6% 7%

50% 7% 7% 8% 3% 3% 0% 2% 5% 5% 6% 6% 4%

60% 6% 5% 4% 5% 5% 5% 7% 3% 3% 2% 3% 3%

70% 8% 9% 5% 7% 6% 4% 6% 8% 5% 7% 8% 8%

80% 10% 8% 7% 10% 12% 15% 9% 8% 4% 3% 3% 3%

90% 18% 19% 17% 14% 23% 17% 6% 6% 11% 9% 8% 7%

Full Simulation Period
b 5% 5% 4% 3% 3% 4% 5% 4% 3% 3% 3% 3%

Wet (32%) 5% 4% 3% 3% 3% 4% 4% 4% 1% 1% 2% 2%

Above Normal (16%) 6% 5% 4% 4% 3% 3% 5% 4% 3% 3% 3% 3%

Below Normal (13%) 5% 5% 4% 3% 3% 3% 5% 5% 4% 4% 4% 4%

Dry (24%) 5% 5% 4% 4% 3% 3% 5% 4% 4% 4% 5% 5%

Critical (15%) 7% 6% 6% 6% 5% 5% 7% 6% 6% 5% 4% 4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

End of Month Storage (TAF)

Table 5C.3.3.1.1 New Melones Reservoir, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805

20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663

30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577

40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362

50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200

60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089

70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940

80% 711 712 730 753 825 932 914 945 903 837 758 712

90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731

Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274

Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912

Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,823 1,880 1,931 1,980 1,945 2,052 2,075 1,978 1,869 1,805

20% 1,612 1,631 1,647 1,687 1,768 1,799 1,834 1,901 1,876 1,798 1,691 1,633

30% 1,533 1,534 1,556 1,598 1,686 1,729 1,686 1,745 1,786 1,707 1,605 1,556

40% 1,271 1,274 1,432 1,514 1,594 1,618 1,592 1,533 1,539 1,433 1,333 1,273

50% 1,121 1,127 1,154 1,307 1,436 1,535 1,461 1,444 1,392 1,283 1,190 1,156

60% 1,024 1,043 1,080 1,146 1,199 1,273 1,278 1,335 1,277 1,199 1,102 1,054

70% 882 911 986 1,015 1,038 1,057 1,080 1,090 1,087 994 910 868

80% 646 658 684 684 735 808 835 878 872 808 733 693

90% 430 435 440 488 541 569 574 586 630 566 507 473

Full Simulation Period
b 1,132 1,142 1,180 1,237 1,305 1,348 1,337 1,373 1,381 1,300 1,208 1,159

Wet (32%) 1,379 1,390 1,454 1,562 1,666 1,724 1,758 1,878 1,968 1,890 1,773 1,703

Above Normal (16%) 1,029 1,060 1,125 1,214 1,317 1,406 1,413 1,484 1,467 1,372 1,277 1,232

Below Normal (13%) 1,294 1,305 1,326 1,351 1,413 1,438 1,390 1,383 1,359 1,268 1,175 1,133

Dry (24%) 1,094 1,094 1,106 1,121 1,156 1,188 1,154 1,132 1,087 997 914 871

Critical (15%) 624 623 638 645 661 656 602 554 526 476 431 408

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2% -1% 0% 0% -1% -2% -4% -4% 0% 0% 0% 0%

20% -3% -1% -1% 0% -4% -7% -3% -3% 0% -2% -2% -2%

30% -3% -3% -4% -2% -1% -1% -4% -5% -3% -2% -2% -1%

40% -7% -7% -3% -3% -2% -3% -3% -4% -5% -5% -6% -7%

50% -7% -7% -8% -3% -2% 0% -2% -4% -5% -5% -5% -4%

60% -6% -5% -4% -5% -5% -5% -7% -3% -3% -2% -3% -3%

70% -8% -8% -5% -6% -6% -4% -6% -8% -5% -7% -7% -8%

80% -9% -8% -6% -9% -11% -13% -9% -7% -3% -3% -3% -3%

90% -15% -16% -15% -12% -19% -14% -6% -5% -10% -9% -7% -7%

Full Simulation Period
b -5% -4% -4% -3% -3% -3% -5% -4% -3% -3% -3% -3%

Wet (32%) -4% -4% -3% -3% -3% -4% -4% -4% -1% -1% -2% -2%

Above Normal (16%) -6% -5% -4% -4% -3% -3% -5% -4% -3% -3% -3% -3%

Below Normal (13%) -5% -4% -4% -3% -3% -3% -5% -4% -4% -4% -4% -4%

Dry (24%) -5% -4% -4% -3% -3% -3% -5% -4% -4% -4% -4% -5%

Critical (15%) -7% -6% -5% -5% -5% -5% -7% -5% -6% -5% -4% -4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.3.1.2 New Melones Reservoir, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805

20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663

30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577

40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362

50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200

60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089

70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940

80% 711 712 730 753 825 932 914 945 903 837 758 712

90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731

Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274

Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912

Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,967 1,954 1,970 1,970 1,970 2,030 2,062 2,198 2,284 2,209 2,103 2,000

20% 1,901 1,905 1,913 1,911 1,970 2,026 1,988 2,021 2,154 2,055 1,955 1,902

30% 1,729 1,727 1,790 1,857 1,925 1,975 1,910 1,972 1,983 1,877 1,785 1,736

40% 1,582 1,596 1,668 1,775 1,851 1,884 1,838 1,826 1,796 1,697 1,601 1,546

50% 1,427 1,416 1,439 1,556 1,660 1,719 1,674 1,721 1,675 1,561 1,460 1,409

60% 1,308 1,316 1,318 1,366 1,426 1,494 1,488 1,529 1,525 1,432 1,335 1,289

70% 1,049 1,073 1,187 1,210 1,289 1,269 1,265 1,343 1,276 1,180 1,092 1,043

80% 875 862 919 957 1,020 1,099 1,056 1,121 1,071 1,001 938 907

90% 635 646 646 681 779 803 734 731 835 756 682 639

Full Simulation Period
b 1,347 1,351 1,382 1,436 1,491 1,541 1,534 1,580 1,595 1,506 1,408 1,353

Wet (32%) 1,562 1,567 1,618 1,720 1,792 1,871 1,906 2,049 2,146 2,057 1,934 1,855

Above Normal (16%) 1,269 1,295 1,356 1,442 1,530 1,620 1,634 1,713 1,720 1,627 1,529 1,481

Below Normal (13%) 1,530 1,536 1,550 1,570 1,620 1,650 1,614 1,617 1,599 1,501 1,403 1,357

Dry (24%) 1,327 1,320 1,326 1,342 1,378 1,409 1,380 1,360 1,319 1,224 1,137 1,091

Critical (15%) 828 824 836 846 866 860 803 751 719 653 593 563

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9% 10% 8% 5% 1% 0% 2% 3% 10% 12% 13% 11%

20% 15% 15% 15% 13% 7% 5% 6% 3% 14% 12% 14% 14%

30% 10% 9% 11% 14% 13% 13% 9% 7% 8% 8% 9% 10%

40% 16% 16% 13% 14% 14% 12% 11% 14% 11% 12% 13% 14%

50% 19% 17% 15% 15% 13% 12% 13% 14% 14% 15% 16% 17%

60% 20% 20% 17% 13% 13% 11% 8% 11% 16% 17% 18% 18%

70% 10% 9% 14% 12% 17% 15% 10% 14% 11% 11% 11% 11%

80% 23% 21% 26% 27% 24% 18% 16% 19% 19% 20% 24% 27%

90% 25% 25% 25% 23% 17% 21% 21% 18% 20% 22% 25% 26%

Full Simulation Period
b 13% 13% 13% 12% 11% 10% 9% 10% 12% 13% 13% 13%

Wet (32%) 8% 8% 8% 7% 5% 4% 4% 4% 8% 7% 7% 7%

Above Normal (16%) 16% 16% 15% 14% 13% 11% 10% 11% 13% 15% 16% 16%

Below Normal (13%) 12% 12% 12% 12% 11% 12% 10% 12% 13% 14% 14% 15%

Dry (24%) 15% 15% 15% 16% 16% 15% 14% 16% 17% 18% 19% 20%

Critical (15%) 24% 24% 24% 24% 24% 25% 24% 28% 29% 31% 32% 32%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.3.1.3 New Melones Reservoir, End of Month Storage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,801 1,782 1,827 1,875 1,952 2,030 2,017 2,134 2,071 1,977 1,869 1,805

20% 1,657 1,655 1,665 1,690 1,847 1,928 1,884 1,963 1,884 1,830 1,719 1,663

30% 1,575 1,582 1,614 1,627 1,697 1,743 1,751 1,836 1,836 1,743 1,635 1,577

40% 1,366 1,372 1,472 1,556 1,621 1,675 1,649 1,601 1,619 1,510 1,415 1,362

50% 1,200 1,211 1,248 1,348 1,472 1,541 1,484 1,511 1,467 1,357 1,258 1,200

60% 1,089 1,093 1,124 1,209 1,259 1,341 1,373 1,379 1,317 1,224 1,134 1,089

70% 956 989 1,040 1,084 1,099 1,099 1,146 1,179 1,147 1,064 982 940

80% 711 712 730 753 825 932 914 945 903 837 758 712

90% 508 517 515 555 666 664 608 619 697 619 547 507

Full Simulation Period
b 1,192 1,194 1,226 1,279 1,345 1,397 1,402 1,433 1,420 1,336 1,245 1,194

Wet (32%) 1,443 1,446 1,502 1,606 1,709 1,794 1,833 1,962 1,994 1,917 1,803 1,731

Above Normal (16%) 1,092 1,116 1,175 1,261 1,360 1,455 1,481 1,543 1,516 1,419 1,321 1,274

Below Normal (13%) 1,364 1,366 1,378 1,397 1,453 1,479 1,461 1,447 1,415 1,322 1,228 1,183

Dry (24%) 1,149 1,143 1,149 1,161 1,191 1,221 1,210 1,176 1,131 1,039 956 912

Critical (15%) 667 663 674 680 696 690 646 585 557 498 449 426

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,765 1,759 1,831 1,881 1,949 1,969 1,908 2,012 2,117 2,013 1,900 1,826

20% 1,588 1,587 1,601 1,626 1,782 1,794 1,752 1,844 1,816 1,740 1,631 1,571

30% 1,468 1,459 1,490 1,544 1,630 1,672 1,679 1,693 1,721 1,633 1,531 1,489

40% 1,249 1,252 1,347 1,437 1,522 1,573 1,512 1,494 1,505 1,405 1,297 1,242

50% 1,040 1,058 1,142 1,227 1,437 1,455 1,393 1,357 1,289 1,190 1,100 1,074

60% 976 997 1,023 1,072 1,134 1,161 1,159 1,246 1,218 1,130 1,032 983

70% 766 802 855 907 938 973 1,006 978 991 900 821 783

80% 554 553 620 621 623 697 651 721 761 686 617 587

90% 285 298 299 377 429 449 386 452 492 423 349 308

Full Simulation Period
b 1,063 1,073 1,112 1,169 1,239 1,284 1,265 1,287 1,299 1,221 1,134 1,086

Wet (32%) 1,309 1,321 1,388 1,496 1,602 1,668 1,704 1,812 1,906 1,833 1,722 1,653

Above Normal (16%) 983 1,014 1,079 1,168 1,271 1,361 1,363 1,413 1,396 1,302 1,207 1,162

Below Normal (13%) 1,210 1,220 1,242 1,267 1,329 1,354 1,298 1,276 1,254 1,163 1,071 1,028

Dry (24%) 1,018 1,018 1,030 1,045 1,081 1,114 1,066 1,031 990 903 823 781

Critical (15%) 558 559 570 578 597 591 506 449 433 391 355 336

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2% -1% 0% 0% 0% -3% -5% -6% 2% 2% 2% 1%

20% -4% -4% -4% -4% -4% -7% -7% -6% -4% -5% -5% -6%

30% -7% -8% -8% -5% -4% -4% -4% -8% -6% -6% -6% -6%

40% -9% -9% -9% -8% -6% -6% -8% -7% -7% -7% -8% -9%

50% -13% -13% -8% -9% -2% -6% -6% -10% -12% -12% -13% -11%

60% -10% -9% -9% -11% -10% -13% -16% -10% -8% -8% -9% -10%

70% -20% -19% -18% -16% -15% -11% -12% -17% -14% -15% -16% -17%

80% -22% -22% -15% -17% -25% -25% -29% -24% -16% -18% -19% -18%

90% -44% -42% -42% -32% -36% -32% -36% -27% -29% -32% -36% -39%

Full Simulation Period
b -11% -10% -9% -9% -8% -8% -10% -10% -9% -9% -9% -9%

Wet (32%) -9% -9% -8% -7% -6% -7% -7% -8% -4% -4% -4% -4%

Above Normal (16%) -10% -9% -8% -7% -7% -6% -8% -8% -8% -8% -9% -9%

Below Normal (13%) -11% -11% -10% -9% -9% -8% -11% -12% -11% -12% -13% -13%

Dry (24%) -11% -11% -10% -10% -9% -9% -12% -12% -12% -13% -14% -14%

Critical (15%) -16% -16% -15% -15% -14% -14% -22% -23% -22% -21% -21% -21%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

End of Month Storage (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Storage (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Storage (TAF)

Table 5C.3.3.1.4 New Melones Reservoir, End of Month Storage 



5C.3.3.2 New Melones Elevation 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,035 1,040 1,046 1,050 1,047 1,057 1,059 1,050 1,039 1,033

20% 1,013 1,015 1,017 1,021 1,029 1,032 1,036 1,043 1,040 1,032 1,021 1,016

30% 1,006 1,006 1,008 1,012 1,021 1,025 1,021 1,027 1,031 1,023 1,013 1,008

40% 975 976 995 1,004 1,012 1,014 1,011 1,006 1,006 995 983 976

50% 956 957 960 980 996 1,006 998 997 991 977 965 961

60% 943 946 950 959 966 976 976 984 976 966 953 947

70% 925 928 938 942 945 947 950 952 951 939 928 929

80% 879 881 887 887 897 912 918 924 923 912 897 888

90% 835 836 837 847 857 863 864 867 876 863 850 843

Full Simulation Period
b 944 945 951 958 968 974 973 976 976 965 954 948

Wet (32%) 980 982 990 1,004 1,016 1,023 1,026 1,039 1,047 1,040 1,029 1,022

Above Normal (16%) 932 937 945 960 974 986 988 997 996 985 973 897

Below Normal (13%) 968 969 972 975 985 988 985 985 983 972 960 955

Dry (24%) 943 943 944 947 951 957 955 953 948 934 922 915

Critical (15%) 856 856 862 864 870 871 860 848 840 828 818 812

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 988

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 968

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 933

80% 892 892 896 901 915 931 929 933 927 918 902 891

90% 851 852 852 860 883 883 871 873 889 873 859 849

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 901

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0% 0%

20% 0% 0% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0%

30% 0% 0% 1% 0% 0% 0% 1% 1% 0% 0% 0% 0%

40% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1% 1%

50% 1% 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1%

60% 1% 1% 1% 1% 1% 1% 1% 1% 1% 0% 0% 0%

70% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 0%

80% 2% 1% 1% 2% 2% 2% 1% 1% 0% 1% 1% 0%

90% 2% 2% 2% 2% 3% 2% 1% 1% 2% 1% 1% 1%

Full Simulation Period
b 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Wet (32%) 1% 1% 1% 1% 1% 1% 1% 1% 0% 0% 0% 0%

Above Normal (16%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Below Normal (13%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Dry (24%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Critical (15%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.2.1 New Melones Reservoir, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 988

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 968

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 933

80% 892 892 896 901 915 931 929 933 927 918 902 891

90% 851 852 852 860 883 883 871 873 889 873 859 849

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 901

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,035 1,040 1,046 1,050 1,047 1,057 1,059 1,050 1,039 1,033

20% 1,013 1,015 1,017 1,021 1,029 1,032 1,036 1,043 1,040 1,032 1,021 1,016

30% 1,006 1,006 1,008 1,012 1,021 1,025 1,021 1,027 1,031 1,023 1,013 1,008

40% 975 976 995 1,004 1,012 1,014 1,011 1,006 1,006 995 983 976

50% 956 957 960 980 996 1,006 998 997 991 977 965 961

60% 943 946 950 959 966 976 976 984 976 966 953 947

70% 925 928 938 942 945 947 950 952 951 939 928 929

80% 879 881 887 887 897 912 918 924 923 912 897 888

90% 835 836 837 847 857 863 864 867 876 863 850 843

Full Simulation Period
b 944 945 951 958 968 974 973 976 976 965 954 948

Wet (32%) 980 982 990 1,004 1,016 1,023 1,026 1,039 1,047 1,040 1,029 1,022

Above Normal (16%) 932 937 945 960 974 986 988 997 996 985 973 897

Below Normal (13%) 968 969 972 975 985 988 985 985 983 972 960 955

Dry (24%) 943 943 944 947 951 957 955 953 948 934 922 915

Critical (15%) 856 856 862 864 870 871 860 848 840 828 818 812

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% -1% -1% 0% 0% 0% 0%

20% 0% 0% 0% 0% -1% -1% 0% -1% 0% 0% 0% 0%

30% 0% 0% -1% 0% 0% 0% -1% -1% 0% 0% 0% 0%

40% -1% -1% 0% 0% 0% -1% -1% -1% -1% -1% -1% -1%

50% -1% -1% -1% -1% 0% 0% 0% -1% -1% -1% -1% -1%

60% -1% -1% -1% -1% -1% -1% -1% -1% -1% 0% 0% 0%

70% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% 0%

80% -2% -1% -1% -2% -2% -2% -1% -1% 0% -1% -1% 0%

90% -2% -2% -2% -2% -3% -2% -1% -1% -2% -1% -1% -1%

Full Simulation Period
b -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1%

Wet (32%) -1% -1% -1% -1% -1% -1% -1% -1% 0% 0% 0% 0%

Above Normal (16%) -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1%

Below Normal (13%) -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1%

Dry (24%) -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1%

Critical (15%) -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.2.2 New Melones Reservoir, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 988

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 968

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 933

80% 892 892 896 901 915 931 929 933 927 918 902 891

90% 851 852 852 860 883 883 871 873 889 873 859 849

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 901

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,049 1,048 1,050 1,050 1,050 1,055 1,057 1,069 1,076 1,070 1,061 1,052

20% 1,043 1,043 1,044 1,044 1,050 1,054 1,051 1,054 1,065 1,057 1,048 1,043

30% 1,025 1,025 1,031 1,038 1,045 1,050 1,044 1,050 1,051 1,040 1,031 1,027

40% 1,011 1,012 1,019 1,030 1,038 1,041 1,036 1,035 1,032 1,022 1,012 1,007

50% 995 994 996 1,008 1,018 1,024 1,020 1,024 1,020 1,008 998 994

60% 980 981 982 988 995 1,002 1,001 1,005 1,005 995 984 979

70% 946 950 964 967 978 975 974 985 976 963 952 945

80% 924 922 930 934 943 953 947 956 949 940 932 926

90% 877 879 879 886 906 911 897 896 918 901 886 876

Full Simulation Period
b 974 974 978 985 993 999 998 1,002 1,003 992 981 975

Wet (32%) 1,003 1,004 1,010 1,022 1,030 1,038 1,042 1,055 1,064 1,056 1,045 1,037

Above Normal (16%) 964 967 974 987 999 1,009 1,012 1,021 1,022 1,013 1,002 924

Below Normal (13%) 998 998 1,000 1,002 1,011 1,014 1,011 1,012 1,010 1,000 989 983

Dry (24%) 974 973 974 977 981 985 983 982 978 966 954 948

Critical (15%) 899 899 902 904 909 909 899 889 883 870 858 852

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2% 2% 1% 1% 0% 0% 0% 1% 2% 2% 2% 2%

20% 2% 2% 2% 2% 1% 1% 1% 0% 2% 2% 2% 2%

30% 2% 1% 2% 2% 2% 2% 2% 1% 1% 1% 1% 2%

40% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

50% 3% 3% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3%

60% 3% 3% 3% 2% 2% 2% 1% 2% 2% 3% 3% 3%

70% 1% 1% 2% 2% 3% 2% 2% 2% 2% 2% 2% 1%

80% 4% 3% 4% 4% 3% 2% 2% 2% 2% 2% 3% 4%

90% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%

Full Simulation Period
b 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Wet (32%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Above Normal (16%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 3%

Below Normal (13%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Dry (24%) 2% 2% 2% 2% 3% 2% 2% 2% 3% 3% 3% 3%

Critical (15%) 4% 4% 4% 4% 3% 3% 3% 4% 4% 4% 4% 4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.2.3 New Melones Reservoir, End of Month Elevation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,032 1,031 1,035 1,040 1,048 1,055 1,054 1,064 1,058 1,050 1,039 1,033

20% 1,018 1,018 1,019 1,021 1,037 1,045 1,041 1,049 1,041 1,035 1,024 1,019

30% 1,010 1,010 1,014 1,015 1,022 1,027 1,027 1,036 1,036 1,027 1,016 1,010

40% 988 988 999 1,008 1,014 1,020 1,017 1,012 1,014 1,003 994 988

50% 966 968 972 985 999 1,006 1,001 1,003 999 986 974 968

60% 952 952 956 967 974 984 989 989 981 969 957 952

70% 934 939 945 951 953 953 959 963 959 948 938 933

80% 892 892 896 901 915 931 929 933 927 918 902 891

90% 851 852 852 860 883 883 871 873 889 873 859 849

Full Simulation Period
b 952 953 957 965 974 981 981 984 982 971 959 953

Wet (32%) 989 990 997 1,009 1,021 1,030 1,034 1,047 1,050 1,043 1,032 1,025

Above Normal (16%) 941 944 951 966 979 992 995 1,003 1,001 990 978 901

Below Normal (13%) 977 977 979 982 991 994 994 993 991 980 968 962

Dry (24%) 951 950 950 953 957 962 963 960 954 941 929 922

Critical (15%) 866 866 870 872 878 879 871 856 850 835 823 817

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,029 1,028 1,036 1,041 1,047 1,049 1,043 1,053 1,062 1,053 1,043 1,035

20% 1,011 1,011 1,012 1,015 1,031 1,032 1,028 1,037 1,034 1,026 1,015 1,009

30% 999 998 1,001 1,007 1,015 1,019 1,020 1,022 1,024 1,016 1,005 1,002

40% 973 973 985 996 1,004 1,010 1,003 1,002 1,003 992 979 973

50% 945 948 959 970 996 998 991 987 978 965 953 951

60% 937 940 943 949 957 961 961 972 968 957 944 938

70% 904 911 921 928 932 936 941 937 939 927 915 909

80% 860 860 874 874 874 889 880 894 902 887 873 867

90% 803 807 808 824 834 838 826 839 847 833 818 810

Full Simulation Period
b 931 933 939 947 957 964 961 962 963 952 941 935

Wet (32%) 969 971 980 995 1,007 1,016 1,020 1,031 1,040 1,033 1,022 1,015

Above Normal (16%) 924 930 939 954 968 980 982 988 987 975 963 890

Below Normal (13%) 954 956 959 962 973 977 972 970 968 957 944 938

Dry (24%) 930 930 932 934 939 945 940 936 931 918 905 898

Critical (15%) 837 838 842 845 853 855 834 818 815 804 796 791

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% -1% -1% 0% 0% 0% 0%

20% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1%

30% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1% -1%

40% -2% -2% -1% -1% -1% -1% -1% -1% -1% -1% -1% -2%

50% -2% -2% -1% -2% 0% -1% -1% -2% -2% -2% -2% -2%

60% -2% -1% -1% -2% -2% -2% -3% -2% -1% -1% -1% -1%

70% -3% -3% -3% -2% -2% -2% -2% -3% -2% -2% -2% -3%

80% -4% -4% -3% -3% -4% -4% -5% -4% -3% -3% -3% -3%

90% -6% -5% -5% -4% -6% -5% -5% -4% -5% -5% -5% -5%

Full Simulation Period
b -2% -2% -2% -2% -2% -2% -2% -2% -2% -2% -2% -2%

Wet (32%) -2% -2% -2% -1% -1% -1% -1% -1% -1% -1% -1% -1%

Above Normal (16%) -2% -2% -1% -1% -1% -1% -1% -1% -1% -1% -2% -1%

Below Normal (13%) -2% -2% -2% -2% -2% -2% -2% -2% -2% -2% -2% -2%

Dry (24%) -2% -2% -2% -2% -2% -2% -2% -2% -2% -3% -3% -3%

Critical (15%) -3% -3% -3% -3% -3% -3% -4% -4% -4% -4% -3% -3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Elevation (Feet)

Statistic

End of Month Elevation (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Elevation (Feet)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.2.4 New Melones Reservoir, End of Month Elevation 



5C.3.3.3 Stanislaus River below Goodwin Dam Flow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 290 306 358 897 1,648 1,633 1,929 1,103 429 390 390

20% 797 200 218 232 409 1,521 1,553 1,555 1,090 310 300 300

30% 774 200 200 232 290 440 1,553 1,296 940 300 284 250

40% 774 200 200 226 236 200 1,400 1,242 855 300 283 250

50% 774 200 200 226 236 200 1,400 1,242 363 271 283 250

60% 636 200 200 219 229 200 812 918 363 265 283 249

70% 636 200 200 219 229 200 767 705 297 265 283 249

80% 578 200 200 214 221 200 767 631 261 265 283 249

90% 577 200 200 213 215 200 505 546 255 265 283 249

Full Simulation Period
b 723 278 365 518 595 754 1,158 1,123 680 394 361 351

Wet (23%) 781 499 787 999 1,201 2,016 1,536 1,691 1,140 715 639 692

Above Normal (24%) 714 216 282 663 676 645 1,224 1,146 962 353 292 267

Below Normal (10%) 740 225 225 282 346 365 1,454 1,201 476 269 285 256

Dry (16%) 707 208 216 234 313 200 1,030 930 374 275 277 245

Critical (27%) 683 205 215 227 255 234 741 699 281 269 262 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300

20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300

30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268

40% 286 318 326 318 415 318 991 1,303 845 300 283 268

50% 286 318 318 318 318 318 664 1,303 450 284 283 268

60% 194 247 275 242 318 275 512 1,112 398 268 283 249

70% 194 247 247 242 260 242 461 920 289 268 283 249

80% 173 233 247 242 242 242 424 848 257 265 283 249

90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731

Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271

Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255

Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -58% 72% 66% 42% 1% -57% -8% -22% 162% -16% -23% -23%

20% -56% 107% 90% 79% 23% -73% -6% -4% 57% -1% 0% 0%

30% -57% 93% 107% 76% 43% -6% -14% 11% 67% 0% 4% 7%

40% -63% 59% 63% 41% 76% 59% -29% 5% -1% 0% 0% 7%

50% -63% 59% 59% 41% 35% 59% -53% 5% 24% 5% 0% 7%

60% -69% 23% 38% 10% 39% 38% -37% 21% 10% 1% 0% 0%

70% -69% 23% 23% 10% 14% 21% -40% 30% -3% 1% 0% 0%

80% -70% 17% 23% 13% 9% 21% -45% 35% -2% 0% 0% 0%

90% -72% 15% 15% -6% 11% 0% -25% 39% 0% 0% 0% 0%

Full Simulation Period
b -60% 39% 28% 13% 8% -19% -24% 5% 51% -1% -4% 3%

Wet (23%) -54% 23% 13% 6% 0% -27% -3% -12% 103% -5% -9% 6%

Above Normal (24%) -58% 54% 33% 10% 10% -19% -23% 7% 25% 0% -1% 1%

Below Normal (10%) -61% 66% 66% 36% 21% -14% -34% 5% 29% 1% 0% 5%

Dry (16%) -61% 55% 53% 36% 25% 31% -44% 18% 7% 0% 2% 4%

Critical (27%) -66% 40% 39% 22% 19% 10% -37% 27% 0% 5% -1% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.3.1 Stanislaus River below Goodwin, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300

20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300

30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268

40% 286 318 326 318 415 318 991 1,303 845 300 283 268

50% 286 318 318 318 318 318 664 1,303 450 284 283 268

60% 194 247 275 242 318 275 512 1,112 398 268 283 249

70% 194 247 247 242 260 242 461 920 289 268 283 249

80% 173 233 247 242 242 242 424 848 257 265 283 249

90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731

Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271

Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255

Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 837 290 306 358 897 1,648 1,633 1,929 1,103 429 390 390

20% 797 200 218 232 409 1,521 1,553 1,555 1,090 310 300 300

30% 774 200 200 232 290 440 1,553 1,296 940 300 284 250

40% 774 200 200 226 236 200 1,400 1,242 855 300 283 250

50% 774 200 200 226 236 200 1,400 1,242 363 271 283 250

60% 636 200 200 219 229 200 812 918 363 265 283 249

70% 636 200 200 219 229 200 767 705 297 265 283 249

80% 578 200 200 214 221 200 767 631 261 265 283 249

90% 577 200 200 213 215 200 505 546 255 265 283 249

Full Simulation Period
b 723 278 365 518 595 754 1,158 1,123 680 394 361 351

Wet (23%) 781 499 787 999 1,201 2,016 1,536 1,691 1,140 715 639 692

Above Normal (24%) 714 216 282 663 676 645 1,224 1,146 962 353 292 267

Below Normal (10%) 740 225 225 282 346 365 1,454 1,201 476 269 285 256

Dry (16%) 707 208 216 234 313 200 1,030 930 374 275 277 245

Critical (27%) 683 205 215 227 255 234 741 699 281 269 262 231

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 139% -42% -40% -30% -1% 132% 9% 29% -62% 19% 30% 30%

20% 128% -52% -47% -44% -19% 267% 6% 4% -36% 1% 0% 0%

30% 134% -48% -52% -43% -30% 6% 16% -10% -40% 0% -4% -7%

40% 170% -37% -39% -29% -43% -37% 41% -5% 1% 0% 0% -7%

50% 170% -37% -37% -29% -26% -37% 111% -5% -19% -5% 0% -7%

60% 227% -19% -27% -9% -28% -27% 59% -17% -9% -1% 0% 0%

70% 227% -19% -19% -9% -12% -17% 66% -23% 3% -1% 0% 0%

80% 234% -14% -19% -12% -9% -17% 81% -26% 2% 0% 0% 0%

90% 252% -13% -13% 6% -10% 0% 34% -28% 0% 0% 0% 0%

Full Simulation Period
b 149% -28% -22% -11% -7% 24% 31% -5% -34% 1% 4% -3%

Wet (23%) 117% -19% -11% -6% 0% 38% 3% 13% -51% 5% 10% -5%

Above Normal (24%) 137% -35% -25% -9% -9% 23% 30% -6% -20% 0% 1% -1%

Below Normal (10%) 157% -40% -40% -26% -17% 16% 52% -5% -22% -1% 0% -5%

Dry (16%) 154% -36% -35% -26% -20% -24% 77% -15% -6% 0% -2% -4%

Critical (27%) 197% -29% -28% -18% -16% -9% 60% -22% 0% -5% 1% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.3.2 Stanislaus River below Goodwin, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300

20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300

30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268

40% 286 318 326 318 415 318 991 1,303 845 300 283 268

50% 286 318 318 318 318 318 664 1,303 450 284 283 268

60% 194 247 275 242 318 275 512 1,112 398 268 283 249

70% 194 247 247 242 260 242 461 920 289 268 283 249

80% 173 233 247 242 242 242 424 848 257 265 283 249

90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731

Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271

Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255

Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 300 300 609 1,135 2,548 1,189 1,500 1,165 255 265 283 952

20% 300 300 305 300 1,157 344 1,500 1,165 255 265 283 249

30% 300 300 300 300 333 300 1,500 1,165 255 265 283 249

40% 252 300 300 300 300 300 1,034 963 255 265 283 249

50% 252 300 300 150 176 200 893 829 255 265 283 249

60% 252 300 300 150 173 200 893 829 255 265 283 249

70% 252 300 300 150 173 200 893 829 255 265 283 249

80% 200 200 220 150 173 200 528 466 255 265 283 249

90% 200 200 200 150 173 200 493 466 255 265 283 249

Full Simulation Period
b 302 349 475 557 814 622 1,060 911 490 421 391 397

Wet (23%) 368 589 1,001 1,066 2,016 1,599 1,538 1,300 1,279 952 768 885

Above Normal (24%) 323 287 394 705 732 552 1,155 955 255 265 283 260

Below Normal (10%) 269 275 275 483 552 272 1,128 909 255 265 283 249

Dry (16%) 285 285 293 251 371 200 815 730 255 265 283 249

Critical (27%) 246 264 274 191 208 218 680 643 245 254 268 240

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -14% -40% 20% 123% 181% 68% 0% -22% -91% -26% -6% 217%

20% -14% -28% -27% -28% 130% -17% 3% -22% -85% -13% -6% -17%

30% -9% -22% -28% -27% -20% -28% 12% -19% -84% -12% -4% -7%

40% -12% -6% -8% -6% -28% -6% 4% -26% -70% -12% 0% -7%

50% -12% -6% -6% -53% -45% -37% 35% -36% -43% -7% 0% -7%

60% 30% 22% 9% -38% -46% -27% 74% -25% -36% -1% 0% 0%

70% 30% 22% 22% -38% -33% -17% 94% -10% -12% -1% 0% 0%

80% 15% -14% -11% -38% -29% -17% 25% -45% 0% 0% 0% 0%

90% 22% -13% -13% -25% -28% 0% 31% -39% 0% 0% 0% 0%

Full Simulation Period
b 4% -10% 2% -5% 27% 2% 20% -23% -52% 8% 13% 9%

Wet (23%) 2% -4% 13% 1% 69% 9% 3% -13% -45% 40% 33% 21%

Above Normal (24%) 7% -13% 5% -3% -1% 5% 23% -22% -79% -25% -2% -4%

Below Normal (10%) -7% -26% -26% 26% 32% -14% 18% -28% -58% -2% -1% -8%

Dry (16%) 3% -12% -12% -21% -5% -24% 40% -33% -36% -4% 0% -2%

Critical (27%) 7% -8% -8% -31% -31% -15% 47% -28% -12% -10% 3% 5%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.3.3 Stanislaus River below Goodwin, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 350 499 508 508 907 709 1,500 1,500 2,887 360 300 300

20% 350 415 415 415 503 415 1,462 1,500 1,709 306 300 300

30% 331 386 415 408 415 415 1,337 1,434 1,571 300 296 268

40% 286 318 326 318 415 318 991 1,303 845 300 283 268

50% 286 318 318 318 318 318 664 1,303 450 284 283 268

60% 194 247 275 242 318 275 512 1,112 398 268 283 249

70% 194 247 247 242 260 242 461 920 289 268 283 249

80% 173 233 247 242 242 242 424 848 257 265 283 249

90% 164 230 230 200 239 200 378 760 255 265 283 249

Full Simulation Period
b 291 388 466 584 642 607 884 1,181 1,028 390 347 363

Wet (23%) 360 612 886 1,060 1,196 1,462 1,488 1,497 2,316 678 580 731

Above Normal (24%) 301 332 376 726 742 523 940 1,225 1,200 354 288 271

Below Normal (10%) 288 373 373 383 418 316 955 1,266 613 272 285 270

Dry (16%) 278 323 331 318 392 262 581 1,094 399 276 283 255

Critical (27%) 230 287 298 275 303 256 464 890 280 283 259 228

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 797 200 306 358 885 1,636 1,717 1,958 1,103 423 300 300

20% 797 200 211 232 415 1,521 1,633 1,815 979 307 300 300

30% 774 200 200 232 274 343 1,553 1,595 940 300 283 250

40% 774 200 200 226 236 200 1,487 1,555 759 297 283 250

50% 636 200 200 226 236 200 1,400 1,341 363 265 283 249

60% 636 200 200 219 229 200 1,324 1,242 342 265 283 249

70% 636 200 200 219 222 200 1,134 1,068 270 265 283 249

80% 577 200 200 213 221 200 825 887 255 265 283 249

90% 577 200 200 213 214 200 767 798 255 265 283 249

Full Simulation Period
b 711 276 345 520 580 712 1,317 1,375 660 369 332 341

Wet (23%) 766 499 690 998 1,169 1,831 1,502 1,730 1,093 619 523 655

Above Normal (24%) 705 211 298 676 659 645 1,170 1,553 962 353 292 267

Below Normal (10%) 733 225 225 281 345 365 1,416 1,267 462 269 285 256

Dry (16%) 690 208 216 233 312 200 1,454 1,370 366 275 277 245

Critical (27%) 674 200 210 221 242 234 1,175 948 257 260 253 224

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 128% -60% -40% -30% -2% 131% 14% 31% -62% 18% 0% 0%

20% 128% -52% -49% -44% -17% 267% 12% 21% -43% 0% 0% 0%

30% 134% -48% -52% -43% -34% -17% 16% 11% -40% 0% -4% -7%

40% 170% -37% -39% -29% -43% -37% 50% 19% -10% -1% 0% -7%

50% 122% -37% -37% -29% -26% -37% 111% 3% -19% -7% 0% -7%

60% 227% -19% -27% -9% -28% -27% 159% 12% -14% -1% 0% 0%

70% 227% -19% -19% -9% -15% -17% 146% 16% -7% -1% 0% 0%

80% 233% -14% -19% -12% -9% -17% 95% 5% 0% 0% 0% 0%

90% 252% -13% -13% 6% -11% 0% 103% 5% 0% 0% 0% 0%

Full Simulation Period
b 145% -29% -26% -11% -10% 17% 49% 16% -36% -5% -4% -6%

Wet (23%) 113% -19% -22% -6% -2% 25% 1% 16% -53% -9% -10% -10%

Above Normal (24%) 134% -36% -21% -7% -11% 23% 24% 27% -20% 0% 1% -1%

Below Normal (10%) 155% -40% -40% -27% -17% 16% 48% 0% -25% -1% 0% -5%

Dry (16%) 148% -36% -35% -27% -20% -24% 150% 25% -8% 0% -2% -4%

Critical (27%) 194% -30% -29% -20% -20% -9% 153% 7% -8% -8% -2% -2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.3.4 Stanislaus River below Goodwin, Monthly Flow 



5C.3.3.4 Stanislaus River at Mouth Flow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,122 463 442 576 1,084 1,969 1,886 1,989 1,536 751 587 646

20% 1,029 384 368 427 643 1,708 1,769 1,647 1,334 606 488 507

30% 982 348 319 368 472 520 1,696 1,536 1,221 502 462 473

40% 958 337 304 347 406 433 1,610 1,362 1,053 442 445 443

50% 879 319 290 337 369 367 1,485 1,289 635 412 445 439

60% 826 292 281 326 331 336 936 873 510 383 416 428

70% 772 267 262 312 279 314 806 755 406 372 395 389

80% 755 260 241 295 253 241 686 646 358 341 371 360

90% 676 248 224 273 230 207 572 576 311 308 331 318

Full Simulation Period
b 903 398 448 630 719 903 1,279 1,207 883 546 505 533

Wet (23%) 952 624 881 1,115 1,412 2,258 1,779 1,828 1,456 976 831 946

Above Normal (24%) 907 347 357 776 786 801 1,410 1,244 1,257 534 467 480

Below Normal (10%) 932 354 358 430 517 539 1,556 1,378 669 449 440 429

Dry (16%) 916 322 300 349 405 345 1,064 1,002 530 375 397 399

Critical (27%) 837 310 277 317 319 286 754 695 335 321 346 342

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673

20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508

30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481

40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457

50% 405 421 378 412 484 446 821 1,331 694 412 443 439

60% 377 388 341 364 423 394 637 1,049 572 386 416 431

70% 346 355 329 339 331 361 529 972 402 378 395 396

80% 327 312 311 318 296 295 440 865 352 350 373 373

90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985

Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484

Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408

Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -41% 41% 48% 19% 3% -41% -4% -16% 96% -12% -3% 4%

20% -43% 43% 42% 31% 8% -64% -9% -3% 51% -8% -1% 0%

30% -48% 42% 46% 41% 19% 8% -12% 0% 45% 0% 0% 2%

40% -51% 36% 40% 36% 26% 21% -35% 4% 4% 0% 0% 3%

50% -54% 32% 30% 22% 31% 22% -45% 3% 9% 0% 0% 0%

60% -54% 33% 22% 12% 28% 17% -32% 20% 12% 1% 0% 1%

70% -55% 33% 26% 9% 19% 15% -34% 29% -1% 1% 0% 2%

80% -57% 20% 29% 8% 17% 22% -36% 34% -2% 3% 1% 3%

90% -63% 13% 20% 3% 12% 12% -29% 37% 0% 3% 0% -1%

Full Simulation Period
b -48% 28% 23% 10% 7% -16% -21% 5% 39% -1% -3% 2%

Wet (23%) -44% 18% 11% 5% 0% -25% -3% -11% 81% -4% -7% 4%

Above Normal (24%) -46% 33% 26% 8% 8% -15% -20% 6% 19% 0% -1% 1%

Below Normal (10%) -49% 42% 41% 24% 14% -9% -32% 5% 21% 1% 0% 3%

Dry (16%) -47% 36% 38% 24% 19% 18% -42% 16% 5% 0% 2% 2%

Critical (27%) -54% 27% 30% 15% 15% 8% -37% 28% 0% 4% -1% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Flow (cfs)

Table 5C.3.3.4.1 Stanislaus River at Mouth, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673

20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508

30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481

40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457

50% 405 421 378 412 484 446 821 1,331 694 412 443 439

60% 377 388 341 364 423 394 637 1,049 572 386 416 431

70% 346 355 329 339 331 361 529 972 402 378 395 396

80% 327 312 311 318 296 295 440 865 352 350 373 373

90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985

Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484

Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408

Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,122 463 442 576 1,084 1,969 1,886 1,989 1,536 751 587 646

20% 1,029 384 368 427 643 1,708 1,769 1,647 1,334 606 488 507

30% 982 348 319 368 472 520 1,696 1,536 1,221 502 462 473

40% 958 337 304 347 406 433 1,610 1,362 1,053 442 445 443

50% 879 319 290 337 369 367 1,485 1,289 635 412 445 439

60% 826 292 281 326 331 336 936 873 510 383 416 428

70% 772 267 262 312 279 314 806 755 406 372 395 389

80% 755 260 241 295 253 241 686 646 358 341 371 360

90% 676 248 224 273 230 207 572 576 311 308 331 318

Full Simulation Period
b 903 398 448 630 719 903 1,279 1,207 883 546 505 533

Wet (23%) 952 624 881 1,115 1,412 2,258 1,779 1,828 1,456 976 831 946

Above Normal (24%) 907 347 357 776 786 801 1,410 1,244 1,257 534 467 480

Below Normal (10%) 932 354 358 430 517 539 1,556 1,378 669 449 440 429

Dry (16%) 916 322 300 349 405 345 1,064 1,002 530 375 397 399

Critical (27%) 837 310 277 317 319 286 754 695 335 321 346 342

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 70% -29% -33% -16% -3% 71% 5% 19% -49% 14% 3% -4%

20% 77% -30% -30% -23% -7% 178% 10% 3% -34% 9% 1% 0%

30% 94% -29% -31% -29% -16% -8% 14% 0% -31% 0% 0% -2%

40% 104% -27% -29% -26% -21% -17% 55% -4% -4% 0% 0% -3%

50% 117% -24% -23% -18% -24% -18% 81% -3% -8% 0% 1% 0%

60% 119% -25% -18% -10% -22% -15% 47% -17% -11% -1% 0% -1%

70% 123% -25% -20% -8% -16% -13% 52% -22% 1% -1% 0% -2%

80% 130% -17% -22% -7% -14% -18% 56% -25% 2% -3% -1% -3%

90% 172% -12% -17% -3% -10% -11% 41% -27% 0% -3% 0% 1%

Full Simulation Period
b 92% -22% -18% -9% -6% 19% 27% -5% -28% 1% 3% -2%

Wet (23%) 79% -15% -10% -5% 0% 33% 3% 12% -45% 4% 8% -4%

Above Normal (24%) 84% -25% -21% -8% -8% 18% 25% -6% -16% 0% 1% -1%

Below Normal (10%) 94% -29% -29% -19% -12% 10% 47% -4% -17% -1% 0% -3%

Dry (16%) 88% -26% -28% -19% -16% -15% 73% -14% -5% 0% -2% -2%

Critical (27%) 118% -21% -23% -13% -13% -7% 58% -22% 0% -4% 1% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.3.4.2 Stanislaus River at Mouth, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673

20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508

30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481

40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457

50% 405 421 378 412 484 446 821 1,331 694 412 443 439

60% 377 388 341 364 423 394 637 1,049 572 386 416 431

70% 346 355 329 339 331 361 529 972 402 378 395 396

80% 327 312 311 318 296 295 440 865 352 350 373 373

90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985

Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484

Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408

Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 679 485 722 1,267 2,628 1,444 1,865 1,414 950 885 571 1,146

20% 557 456 438 518 1,301 734 1,634 1,306 679 535 480 489

30% 482 441 411 410 502 486 1,552 1,233 558 476 457 450

40% 448 424 400 374 416 419 1,240 1,043 428 424 445 439

50% 435 402 381 311 366 367 1,064 920 413 382 440 435

60% 392 372 362 275 308 334 996 882 374 374 410 415

70% 377 359 325 251 238 312 893 829 352 350 390 384

80% 360 333 300 232 201 238 575 550 304 327 367 360

90% 293 260 239 198 180 203 493 489 273 290 347 320

Full Simulation Period
b 482 469 558 669 938 770 1,180 995 693 573 535 578

Wet (23%) 539 714 1,096 1,183 2,227 1,841 1,781 1,437 1,596 1,213 961 1,139

Above Normal (24%) 516 418 468 818 843 708 1,341 1,054 550 446 457 473

Below Normal (10%) 461 404 408 632 723 446 1,230 1,086 449 445 438 422

Dry (16%) 495 399 377 365 463 345 849 803 411 365 404 402

Critical (27%) 401 369 336 282 272 271 692 639 299 305 351 351

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3% -26% 10% 84% 135% 25% 3% -16% -68% 34% 0% 70%

20% -4% -17% -16% -7% 87% 20% 2% -18% -66% -4% -1% -4%

30% -5% -10% -12% -21% -11% -14% 4% -20% -68% -5% -1% -7%

40% -5% -8% -6% -21% -19% -20% 19% -27% -61% -5% 0% -4%

50% 7% -5% 1% -24% -25% -18% 30% -31% -41% -7% -1% -1%

60% 4% -4% 6% -24% -27% -15% 56% -16% -35% -3% -1% -4%

70% 9% 1% -1% -26% -28% -14% 69% -15% -12% -7% -1% -3%

80% 10% 7% -4% -27% -32% -19% 31% -36% -14% -6% -1% -3%

90% 18% -7% -11% -30% -30% -13% 21% -38% -13% -9% 5% 1%

Full Simulation Period
b 2% -8% 2% -4% 22% 2% 18% -21% -44% 6% 9% 6%

Wet (23%) 2% -3% 12% 1% 58% 8% 3% -12% -39% 29% 24% 16%

Above Normal (24%) 4% -10% 4% -3% -1% 4% 19% -20% -63% -17% -1% -2%

Below Normal (10%) -4% -20% -19% 19% 23% -9% 16% -25% -44% -1% 0% -5%

Dry (16%) 2% -9% -9% -16% -4% -15% 38% -31% -26% -3% 0% -1%

Critical (27%) 4% -6% -7% -23% -26% -12% 45% -28% -10% -9% 3% 4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.3.4.3 Stanislaus River at Mouth, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 662 653 656 688 1,117 1,153 1,804 1,679 3,009 661 569 673

20% 582 548 522 557 694 613 1,608 1,592 2,016 555 485 508

30% 507 492 464 518 562 562 1,489 1,533 1,772 502 461 481

40% 471 459 427 473 512 522 1,040 1,423 1,092 444 445 457

50% 405 421 378 412 484 446 821 1,331 694 412 443 439

60% 377 388 341 364 423 394 637 1,049 572 386 416 431

70% 346 355 329 339 331 361 529 972 402 378 395 396

80% 327 312 311 318 296 295 440 865 352 350 373 373

90% 249 280 269 283 257 233 406 787 312 318 331 316

Full Simulation Period
b 471 507 549 696 766 756 1,004 1,265 1,231 542 491 545

Wet (23%) 530 737 980 1,176 1,407 1,704 1,731 1,634 2,632 939 772 985

Above Normal (24%) 494 463 451 840 852 680 1,126 1,323 1,495 535 463 484

Below Normal (10%) 480 503 506 532 589 489 1,057 1,443 807 452 440 443

Dry (16%) 487 437 415 433 484 407 616 1,166 555 377 404 408

Critical (27%) 384 393 360 366 367 309 476 887 334 335 343 338

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,121 456 442 570 1,081 1,952 1,950 2,148 1,536 719 571 659

20% 1,029 382 378 416 586 1,708 1,815 1,974 1,319 564 488 501

30% 979 348 319 363 483 495 1,707 1,806 1,139 502 461 473

40% 903 336 304 347 401 415 1,630 1,672 1,034 442 445 443

50% 854 318 290 337 368 365 1,529 1,434 635 407 443 439

60% 818 292 281 326 319 333 1,311 1,290 485 382 413 428

70% 764 267 262 312 272 312 1,168 1,183 383 371 389 389

80% 748 260 241 295 245 241 1,044 962 343 339 367 356

90% 681 248 224 270 230 207 865 752 300 307 305 316

Full Simulation Period
b 891 396 428 631 704 860 1,437 1,458 863 521 476 522

Wet (23%) 937 624 784 1,115 1,380 2,073 1,744 1,866 1,409 880 716 909

Above Normal (24%) 898 342 372 790 770 801 1,356 1,651 1,257 534 467 480

Below Normal (10%) 925 354 358 430 516 539 1,518 1,444 656 449 440 429

Dry (16%) 900 322 300 347 403 345 1,488 1,442 522 375 397 399

Critical (27%) 829 306 272 311 306 286 1,187 944 310 311 337 335

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 69% -30% -33% -17% -3% 69% 8% 28% -49% 9% 0% -2%

20% 77% -30% -28% -25% -16% 178% 13% 24% -35% 2% 1% -1%

30% 93% -29% -31% -30% -14% -12% 15% 18% -36% 0% 0% -2%

40% 92% -27% -29% -27% -22% -20% 57% 17% -5% 0% 0% -3%

50% 111% -25% -23% -18% -24% -18% 86% 8% -8% -1% 0% 0%

60% 117% -25% -18% -10% -25% -16% 106% 23% -15% -1% -1% -1%

70% 121% -25% -20% -8% -18% -14% 121% 22% -5% -2% -1% -2%

80% 129% -17% -22% -7% -17% -18% 137% 11% -3% -3% -1% -4%

90% 174% -12% -17% -4% -10% -11% 113% -4% -4% -3% -8% 0%

Full Simulation Period
b 89% -22% -22% -9% -8% 14% 43% 15% -30% -4% -3% -4%

Wet (23%) 77% -15% -20% -5% -2% 22% 1% 14% -46% -6% -7% -8%

Above Normal (24%) 82% -26% -17% -6% -10% 18% 20% 25% -16% 0% 1% -1%

Below Normal (10%) 93% -29% -29% -19% -12% 10% 44% 0% -19% -1% 0% -3%

Dry (16%) 85% -26% -28% -20% -17% -15% 142% 24% -6% 0% -2% -2%

Critical (27%) 116% -22% -24% -15% -16% -7% 149% 7% -7% -7% -2% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.3.4.4 Stanislaus River at Mouth, Monthly Flow 



5C.3.3.5 Stanislaus River below New Melones Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.8 56.0 53.6 52.1 51.1 50.7 51.0 51.6 52.6 53.7 55.1 57.5

20% 55.6 54.6 52.7 51.5 50.4 49.9 50.2 51.1 51.8 52.5 53.0 54.4

30% 53.4 53.3 52.3 50.9 49.7 49.5 49.9 50.5 51.1 51.8 52.5 53.0

40% 52.9 52.8 51.8 50.6 49.4 49.2 49.7 50.3 50.8 51.4 51.9 52.5

50% 52.4 52.5 51.6 50.2 49.2 49.0 49.3 49.7 50.3 51.1 51.6 52.0

60% 52.0 52.1 51.4 49.9 48.9 48.7 48.9 49.3 49.7 50.4 50.9 51.4

70% 51.4 51.6 51.0 49.6 48.7 48.1 48.4 49.0 49.3 50.0 50.5 51.0

80% 51.1 51.2 50.3 49.2 48.0 47.5 48.0 48.4 48.9 49.6 50.1 50.7

90% 49.9 49.9 49.8 48.3 47.0 46.8 46.9 47.2 47.5 48.5 48.9 49.3

Full Simulation Period
b 53.4 52.8 51.7 50.2 49.1 48.8 49.2 49.9 50.6 51.3 52.2 53.1

Wet (32%) 50.0 50.0 49.1 49.4 48.3 48.1 48.1 48.4 48.9 49.3 49.9 50.3

Above Normal (16%) 53.4 53.0 51.6 50.1 48.7 48.3 48.5 49.0 49.5 50.2 51.0 51.6

Below Normal (13%) 52.8 52.5 51.6 50.5 49.4 48.9 49.2 49.8 50.4 51.1 51.9 52.4

Dry (24%) 53.0 52.9 52.0 51.1 50.0 49.6 49.8 50.4 51.1 51.9 52.9 53.9

Critical (15%) 57.4 54.4 52.4 50.4 49.7 49.5 51.0 53.0 54.6 55.8 57.4 60.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.1 55.8 53.6 52.1 51.4 50.7 51.0 51.6 52.5 53.6 55.2 56.5

20% 54.2 54.2 52.7 51.4 50.5 50.0 50.2 51.1 51.7 52.4 52.9 53.5

30% 53.1 53.1 52.3 51.0 49.9 49.5 49.9 50.5 51.0 51.7 52.4 52.9

40% 52.5 52.7 51.9 50.7 49.5 49.2 49.7 50.3 50.8 51.4 51.9 52.3

50% 52.1 52.3 51.5 50.3 49.3 49.1 49.3 49.7 50.3 51.0 51.5 51.9

60% 51.8 52.0 51.3 50.0 49.0 48.7 48.9 49.3 49.7 50.3 50.9 51.4

70% 51.2 51.5 51.0 49.6 48.7 48.2 48.5 48.9 49.4 50.0 50.5 50.9

80% 51.0 51.2 50.4 49.3 48.2 47.6 48.0 48.5 48.9 49.6 50.1 50.7

90% 49.6 49.9 49.8 48.5 47.0 46.9 47.0 47.2 47.6 48.4 48.7 49.3

Full Simulation Period
b 53.0 52.7 51.7 50.3 49.2 48.8 49.2 49.9 50.4 51.3 52.1 52.7

Wet (32%) 49.7 49.8 49.1 49.5 48.4 48.0 48.2 48.5 48.9 49.4 49.9 50.3

Above Normal (16%) 53.1 52.7 51.5 50.1 48.8 48.4 48.6 49.0 49.5 50.2 51.0 51.5

Below Normal (13%) 52.2 52.1 51.5 50.6 49.5 48.9 49.2 49.7 50.3 51.0 51.7 52.2

Dry (24%) 52.7 52.6 51.9 51.1 50.0 49.6 49.8 50.4 51.1 51.8 52.7 53.5

Critical (15%) 57.3 55.4 52.8 50.7 49.9 49.8 50.8 53.2 53.2 56.4 57.2 58.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.7 -0.3 0.0 0.0 0.3 0.1 0.0 0.0 -0.1 -0.1 0.1 -0.9

20% -1.4 -0.4 0.0 -0.1 0.1 0.1 0.0 0.0 0.0 -0.1 -0.1 -0.9

30% -0.3 -0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.0 -0.2 -0.1 -0.1

40% -0.4 -0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2

50% -0.3 -0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 -0.2

60% -0.2 -0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 -0.1

80% -0.1 0.0 0.0 0.1 0.2 0.1 0.1 0.1 0.0 0.0 0.1 -0.1

90% -0.3 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.1 0.0 -0.2 0.1

Full Simulation Period
b -0.3 -0.1 0.0 0.1 0.1 0.0 0.0 0.0 -0.2 0.1 -0.1 -0.4

Wet (32%) -0.3 -0.2 0.0 0.1 0.1 -0.1 0.1 0.0 0.1 0.0 0.0 0.0

Above Normal (16%) -0.4 -0.3 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1

Below Normal (13%) -0.6 -0.4 -0.1 0.1 0.1 0.1 0.0 0.0 -0.1 -0.1 -0.2 -0.3

Dry (24%) -0.3 -0.3 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.3

Critical (15%) -0.1 1.0 0.3 0.3 0.3 0.2 -0.3 0.2 -1.4 0.6 -0.1 -2.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.5.1 Stanislaus River below New Melones Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.1 55.8 53.6 52.1 51.4 50.7 51.0 51.6 52.5 53.6 55.2 56.5

20% 54.2 54.2 52.7 51.4 50.5 50.0 50.2 51.1 51.7 52.4 52.9 53.5

30% 53.1 53.1 52.3 51.0 49.9 49.5 49.9 50.5 51.0 51.7 52.4 52.9

40% 52.5 52.7 51.9 50.7 49.5 49.2 49.7 50.3 50.8 51.4 51.9 52.3

50% 52.1 52.3 51.5 50.3 49.3 49.1 49.3 49.7 50.3 51.0 51.5 51.9

60% 51.8 52.0 51.3 50.0 49.0 48.7 48.9 49.3 49.7 50.3 50.9 51.4

70% 51.2 51.5 51.0 49.6 48.7 48.2 48.5 48.9 49.4 50.0 50.5 50.9

80% 51.0 51.2 50.4 49.3 48.2 47.6 48.0 48.5 48.9 49.6 50.1 50.7

90% 49.6 49.9 49.8 48.5 47.0 46.9 47.0 47.2 47.6 48.4 48.7 49.3

Full Simulation Period
b 53.0 52.7 51.7 50.3 49.2 48.8 49.2 49.9 50.4 51.3 52.1 52.7

Wet (32%) 49.7 49.8 49.1 49.5 48.4 48.0 48.2 48.5 48.9 49.4 49.9 50.3

Above Normal (16%) 53.1 52.7 51.5 50.1 48.8 48.4 48.6 49.0 49.5 50.2 51.0 51.5

Below Normal (13%) 52.2 52.1 51.5 50.6 49.5 48.9 49.2 49.7 50.3 51.0 51.7 52.2

Dry (24%) 52.7 52.6 51.9 51.1 50.0 49.6 49.8 50.4 51.1 51.8 52.7 53.5

Critical (15%) 57.3 55.4 52.8 50.7 49.9 49.8 50.8 53.2 53.2 56.4 57.2 58.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.8 56.0 53.6 52.1 51.1 50.7 51.0 51.6 52.6 53.7 55.1 57.5

20% 55.6 54.6 52.7 51.5 50.4 49.9 50.2 51.1 51.8 52.5 53.0 54.4

30% 53.4 53.3 52.3 50.9 49.7 49.5 49.9 50.5 51.1 51.8 52.5 53.0

40% 52.9 52.8 51.8 50.6 49.4 49.2 49.7 50.3 50.8 51.4 51.9 52.5

50% 52.4 52.5 51.6 50.2 49.2 49.0 49.3 49.7 50.3 51.1 51.6 52.0

60% 52.0 52.1 51.4 49.9 48.9 48.7 48.9 49.3 49.7 50.4 50.9 51.4

70% 51.4 51.6 51.0 49.6 48.7 48.1 48.4 49.0 49.3 50.0 50.5 51.0

80% 51.1 51.2 50.3 49.2 48.0 47.5 48.0 48.4 48.9 49.6 50.1 50.7

90% 49.9 49.9 49.8 48.3 47.0 46.8 46.9 47.2 47.5 48.5 48.9 49.3

Full Simulation Period
b 53.4 52.8 51.7 50.2 49.1 48.8 49.2 49.9 50.6 51.3 52.2 53.1

Wet (32%) 50.0 50.0 49.1 49.4 48.3 48.1 48.1 48.4 48.9 49.3 49.9 50.3

Above Normal (16%) 53.4 53.0 51.6 50.1 48.7 48.3 48.5 49.0 49.5 50.2 51.0 51.6

Below Normal (13%) 52.8 52.5 51.6 50.5 49.4 48.9 49.2 49.8 50.4 51.1 51.9 52.4

Dry (24%) 53.0 52.9 52.0 51.1 50.0 49.6 49.8 50.4 51.1 51.9 52.9 53.9

Critical (15%) 57.4 54.4 52.4 50.4 49.7 49.5 51.0 53.0 54.6 55.8 57.4 60.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.7 0.3 0.0 0.0 -0.3 -0.1 0.0 0.0 0.1 0.1 -0.1 0.9

20% 1.4 0.4 0.0 0.1 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 0.9

30% 0.3 0.1 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.2 0.1 0.1

40% 0.4 0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2

50% 0.3 0.2 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.2

60% 0.2 0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

70% 0.2 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.1

80% 0.1 0.0 0.0 -0.1 -0.2 -0.1 -0.1 -0.1 0.0 0.0 -0.1 0.1

90% 0.3 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 -0.1

Full Simulation Period
b 0.3 0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.2 -0.1 0.1 0.4

Wet (32%) 0.3 0.2 0.0 -0.1 -0.1 0.1 -0.1 0.0 -0.1 0.0 0.0 0.0

Above Normal (16%) 0.4 0.3 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1

Below Normal (13%) 0.6 0.4 0.1 -0.1 -0.1 -0.1 0.0 0.0 0.1 0.1 0.2 0.3

Dry (24%) 0.3 0.3 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.2 0.3

Critical (15%) 0.1 -1.0 -0.3 -0.3 -0.3 -0.2 0.3 -0.2 1.4 -0.6 0.1 2.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.5.2 Stanislaus River below New Melones Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.1 55.8 53.6 52.1 51.4 50.7 51.0 51.6 52.5 53.6 55.2 56.5

20% 54.2 54.2 52.7 51.4 50.5 50.0 50.2 51.1 51.7 52.4 52.9 53.5

30% 53.1 53.1 52.3 51.0 49.9 49.5 49.9 50.5 51.0 51.7 52.4 52.9

40% 52.5 52.7 51.9 50.7 49.5 49.2 49.7 50.3 50.8 51.4 51.9 52.3

50% 52.1 52.3 51.5 50.3 49.3 49.1 49.3 49.7 50.3 51.0 51.5 51.9

60% 51.8 52.0 51.3 50.0 49.0 48.7 48.9 49.3 49.7 50.3 50.9 51.4

70% 51.2 51.5 51.0 49.6 48.7 48.2 48.5 48.9 49.4 50.0 50.5 50.9

80% 51.0 51.2 50.4 49.3 48.2 47.6 48.0 48.5 48.9 49.6 50.1 50.7

90% 49.6 49.9 49.8 48.5 47.0 46.9 47.0 47.2 47.6 48.4 48.7 49.3

Full Simulation Period
b 53.0 52.7 51.7 50.3 49.2 48.8 49.2 49.9 50.4 51.3 52.1 52.7

Wet (32%) 49.7 49.8 49.1 49.5 48.4 48.0 48.2 48.5 48.9 49.4 49.9 50.3

Above Normal (16%) 53.1 52.7 51.5 50.1 48.8 48.4 48.6 49.0 49.5 50.2 51.0 51.5

Below Normal (13%) 52.2 52.1 51.5 50.6 49.5 48.9 49.2 49.7 50.3 51.0 51.7 52.2

Dry (24%) 52.7 52.6 51.9 51.1 50.0 49.6 49.8 50.4 51.1 51.8 52.7 53.5

Critical (15%) 57.3 55.4 52.8 50.7 49.9 49.8 50.8 53.2 53.2 56.4 57.2 58.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55.7 55.3 53.2 52.3 51.1 50.8 51.1 51.6 52.2 53.0 53.7 54.9

20% 53.6 53.7 52.5 51.4 50.4 50.1 50.3 50.9 51.6 52.1 52.6 53.3

30% 52.6 52.7 52.1 51.0 49.9 49.6 50.0 50.4 50.9 51.5 52.0 52.5

40% 52.1 52.3 51.7 50.6 49.5 49.3 49.7 50.2 50.5 51.2 51.6 52.0

50% 51.7 51.9 51.4 50.3 49.5 49.2 49.3 49.6 50.0 50.6 51.1 51.5

60% 51.3 51.6 51.3 50.0 49.1 48.7 49.0 49.3 49.7 50.2 50.7 51.2

70% 51.1 51.3 51.0 49.7 48.8 48.5 48.7 49.1 49.5 49.9 50.4 50.8

80% 50.6 50.8 50.5 49.3 48.4 48.1 48.2 48.5 48.9 49.3 49.7 50.4

90% 49.7 49.9 50.0 48.4 47.3 47.1 47.3 47.6 48.0 48.5 48.9 49.4

Full Simulation Period
b 52.5 52.4 51.6 50.3 49.3 49.0 49.3 49.7 50.3 51.1 51.6 52.1

Wet (32%) 49.4 49.5 49.0 49.4 48.5 48.2 48.3 48.6 48.9 49.3 49.8 50.2

Above Normal (16%) 52.4 52.2 51.3 50.1 48.9 48.5 48.8 49.1 49.5 50.1 50.6 51.1

Below Normal (13%) 51.5 51.5 51.2 50.4 49.5 49.0 49.3 49.7 50.2 50.8 51.4 51.8

Dry (24%) 52.3 52.4 51.8 50.9 50.0 49.6 49.9 50.3 50.9 51.5 52.1 52.7

Critical (15%) 55.8 55.1 52.9 51.2 50.4 50.1 50.8 51.8 53.5 55.6 56.3 56.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2.5 -0.5 -0.4 0.1 -0.3 0.1 0.1 0.0 -0.3 -0.6 -1.5 -1.6

20% -0.6 -0.4 -0.2 0.0 0.0 0.1 0.2 -0.1 -0.1 -0.3 -0.3 -0.2

30% -0.5 -0.4 -0.2 0.0 0.0 0.1 0.0 -0.1 -0.2 -0.2 -0.4 -0.4

40% -0.5 -0.4 -0.2 -0.1 0.0 0.1 0.0 -0.1 -0.3 -0.2 -0.3 -0.4

50% -0.4 -0.3 -0.1 0.0 0.1 0.1 0.0 -0.1 -0.3 -0.5 -0.4 -0.4

60% -0.4 -0.4 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 -0.1 -0.2 -0.2

70% -0.1 -0.2 0.0 0.1 0.1 0.3 0.3 0.1 0.0 -0.1 -0.1 -0.1

80% -0.4 -0.4 0.2 0.0 0.2 0.4 0.2 0.0 0.1 -0.3 -0.4 -0.3

90% 0.1 0.0 0.2 -0.1 0.4 0.3 0.3 0.4 0.4 0.1 0.3 0.1

Full Simulation Period
b -0.6 -0.3 -0.1 0.0 0.1 0.1 0.1 -0.2 0.0 -0.3 -0.4 -0.6

Wet (32%) -0.3 -0.2 -0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 -0.1 -0.1

Above Normal (16%) -0.6 -0.5 -0.2 0.0 0.1 0.2 0.2 0.1 0.0 -0.2 -0.3 -0.4

Below Normal (13%) -0.7 -0.6 -0.3 -0.2 0.0 0.1 0.1 0.0 -0.1 -0.2 -0.3 -0.4

Dry (24%) -0.3 -0.3 -0.1 -0.2 0.0 0.0 0.1 -0.1 -0.2 -0.4 -0.6 -0.9

Critical (15%) -1.5 -0.3 0.2 0.5 0.5 0.3 0.0 -1.4 0.3 -0.7 -1.0 -1.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.5.3 Stanislaus River below New Melones Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.1 55.8 53.6 52.1 51.4 50.7 51.0 51.6 52.5 53.6 55.2 56.5

20% 54.2 54.2 52.7 51.4 50.5 50.0 50.2 51.1 51.7 52.4 52.9 53.5

30% 53.1 53.1 52.3 51.0 49.9 49.5 49.9 50.5 51.0 51.7 52.4 52.9

40% 52.5 52.7 51.9 50.7 49.5 49.2 49.7 50.3 50.8 51.4 51.9 52.3

50% 52.1 52.3 51.5 50.3 49.3 49.1 49.3 49.7 50.3 51.0 51.5 51.9

60% 51.8 52.0 51.3 50.0 49.0 48.7 48.9 49.3 49.7 50.3 50.9 51.4

70% 51.2 51.5 51.0 49.6 48.7 48.2 48.5 48.9 49.4 50.0 50.5 50.9

80% 51.0 51.2 50.4 49.3 48.2 47.6 48.0 48.5 48.9 49.6 50.1 50.7

90% 49.6 49.9 49.8 48.5 47.0 46.9 47.0 47.2 47.6 48.4 48.7 49.3

Full Simulation Period
b 53.0 52.7 51.7 50.3 49.2 48.8 49.2 49.9 50.4 51.3 52.1 52.7

Wet (32%) 49.7 49.8 49.1 49.5 48.4 48.0 48.2 48.5 48.9 49.4 49.9 50.3

Above Normal (16%) 53.1 52.7 51.5 50.1 48.8 48.4 48.6 49.0 49.5 50.2 51.0 51.5

Below Normal (13%) 52.2 52.1 51.5 50.6 49.5 48.9 49.2 49.7 50.3 51.0 51.7 52.2

Dry (24%) 52.7 52.6 51.9 51.1 50.0 49.6 49.8 50.4 51.1 51.8 52.7 53.5

Critical (15%) 57.3 55.4 52.8 50.7 49.9 49.8 50.8 53.2 53.2 56.4 57.2 58.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.7 57.0 53.9 52.0 51.0 50.7 51.2 52.3 53.1 55.4 59.8 63.1

20% 56.7 55.0 52.8 51.4 50.3 50.0 50.4 51.4 52.0 53.4 54.4 55.9

30% 54.4 53.7 52.3 50.9 49.6 49.5 50.0 50.7 51.3 52.2 53.1 53.8

40% 53.2 53.1 51.9 50.4 49.4 49.1 49.8 50.3 50.8 51.5 52.1 52.8

50% 52.5 52.6 51.6 50.2 49.0 49.0 49.3 49.9 50.3 51.2 51.7 52.1

60% 52.1 52.3 51.2 49.7 48.7 48.6 48.9 49.4 49.7 50.4 50.9 51.5

70% 51.5 51.8 51.0 49.4 48.3 48.0 48.5 48.9 49.3 50.0 50.6 51.1

80% 51.1 51.3 50.2 48.9 47.3 47.3 47.6 48.1 48.5 49.5 50.1 50.7

90% 49.9 50.1 49.5 47.8 46.3 46.3 46.7 47.1 47.4 48.4 48.9 49.5

Full Simulation Period
b 54.0 53.1 51.7 50.0 48.9 48.7 49.2 50.0 50.4 51.7 52.8 53.9

Wet (32%) 50.7 50.1 49.0 49.2 48.1 47.9 47.9 48.3 48.8 49.3 49.9 50.5

Above Normal (16%) 54.0 53.4 51.8 50.1 48.6 48.2 48.5 49.0 49.6 50.4 51.2 51.9

Below Normal (13%) 53.1 52.3 51.3 50.1 49.1 48.7 49.2 50.0 50.8 51.6 52.6 53.4

Dry (24%) 53.7 53.4 52.3 51.0 49.8 49.5 49.8 50.6 51.4 52.7 54.5 55.8

Critical (15%) 57.9 55.0 52.3 49.7 49.0 49.8 51.8 54.1 52.5 56.5 58.2 60.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.6 1.2 0.3 -0.2 -0.3 0.0 0.2 0.6 0.6 1.9 4.6 6.6

20% 2.5 0.8 0.1 0.0 -0.1 0.0 0.3 0.3 0.3 0.9 1.5 2.4

30% 1.3 0.6 0.0 0.0 -0.2 0.0 0.1 0.2 0.3 0.6 0.6 0.9

40% 0.7 0.4 0.0 -0.2 -0.1 0.0 0.1 0.0 0.0 0.1 0.2 0.5

50% 0.4 0.3 0.1 -0.1 -0.3 -0.1 0.0 0.1 0.0 0.2 0.2 0.3

60% 0.3 0.3 -0.1 -0.3 -0.3 -0.1 0.0 0.1 -0.1 0.1 0.0 0.1

70% 0.4 0.3 0.0 -0.2 -0.3 -0.2 0.1 0.0 -0.1 0.0 0.1 0.2

80% 0.1 0.1 -0.1 -0.4 -0.9 -0.3 -0.4 -0.4 -0.3 -0.1 0.0 0.0

90% 0.3 0.1 -0.3 -0.7 -0.6 -0.5 -0.3 -0.1 -0.2 0.0 0.2 0.2

Full Simulation Period
b 1.0 0.4 0.0 -0.3 -0.4 -0.1 0.0 0.2 0.0 0.3 0.8 1.2

Wet (32%) 1.0 0.4 -0.1 -0.3 -0.3 -0.2 -0.3 -0.2 -0.1 0.0 0.1 0.1

Above Normal (16%) 0.9 0.7 0.2 0.0 -0.1 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4

Below Normal (13%) 0.9 0.2 -0.2 -0.5 -0.3 -0.3 0.0 0.2 0.4 0.7 0.9 1.2

Dry (24%) 1.0 0.8 0.4 -0.1 -0.2 -0.1 0.0 0.1 0.4 0.9 1.8 2.3

Critical (15%) 0.6 -0.4 -0.5 -0.9 -1.0 0.0 1.1 1.0 -0.7 0.1 0.9 2.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.5.4 Stanislaus River below New Melones Reservoir, Monthly Temperature 



5C.3.3.6 Stanislaus River below Tulloch Reservoir Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.5 59.0 54.8 50.7 50.2 51.2 52.6 53.6 54.7 56.5 57.4 59.2

20% 57.4 56.6 53.3 50.3 49.5 50.6 52.1 53.0 54.1 55.0 55.7 56.7

30% 55.6 55.1 52.8 49.6 48.8 50.2 51.7 52.6 53.4 54.3 55.0 55.6

40% 55.1 54.6 52.0 49.1 48.5 49.8 51.3 52.4 52.9 53.9 54.5 55.0

50% 54.5 54.1 51.7 48.7 48.0 49.6 51.0 52.1 52.6 53.7 54.1 54.5

60% 54.1 53.9 51.4 48.3 47.8 49.3 50.6 51.6 52.2 52.8 53.5 54.0

70% 53.6 53.2 50.9 47.8 47.5 48.9 50.1 51.3 51.8 52.4 53.2 53.5

80% 53.2 52.6 50.4 47.1 46.7 48.4 49.7 51.0 51.4 51.8 52.8 53.1

90% 52.0 51.8 49.9 46.3 45.8 47.5 48.8 50.2 50.3 50.8 51.5 51.8

Full Simulation Period
b 55.6 54.7 51.9 48.6 48.1 49.5 50.9 52.1 52.8 53.7 54.6 55.4

Wet (32%) 51.9 51.5 49.1 47.6 47.5 49.0 49.9 51.1 51.3 51.8 52.5 52.8

Above Normal (16%) 55.8 54.8 51.9 48.5 47.9 49.3 50.6 51.4 52.0 52.7 53.5 54.0

Below Normal (13%) 54.9 54.2 51.5 48.7 47.9 49.6 51.2 52.0 52.5 53.6 54.3 54.9

Dry (24%) 55.2 54.7 52.1 48.9 48.3 49.8 51.5 52.4 53.3 54.4 55.3 56.1

Critical (15%) 60.0 57.4 53.8 50.0 49.2 50.5 52.3 54.3 56.3 58.2 59.3 61.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59.7 59.0 54.7 50.9 50.3 51.4 52.7 53.7 54.6 56.4 57.2 58.4

20% 56.6 56.3 53.3 50.3 49.7 50.8 51.9 53.2 54.0 55.0 55.6 56.3

30% 55.6 55.1 52.7 49.6 49.0 50.3 51.6 52.8 53.3 54.1 54.9 55.5

40% 55.0 54.5 52.1 49.2 48.7 49.8 51.3 52.4 53.0 53.8 54.5 54.9

50% 54.6 54.2 51.7 48.9 48.2 49.7 51.0 52.2 52.7 53.5 54.0 54.4

60% 54.0 53.9 51.5 48.4 47.9 49.5 50.7 51.8 52.4 52.6 53.4 53.9

70% 53.7 53.3 51.1 48.0 47.7 49.0 50.2 51.5 51.9 52.3 53.1 53.5

80% 53.3 52.8 50.5 47.4 47.2 48.5 49.7 50.9 51.5 51.6 52.7 53.1

90% 52.1 51.9 49.8 46.6 46.1 47.6 48.9 50.2 50.7 50.7 51.5 51.7

Full Simulation Period
b 55.4 54.7 52.0 48.7 48.3 49.6 50.9 52.2 52.8 53.6 54.5 55.1

Wet (32%) 51.8 51.4 49.0 47.8 47.7 49.0 50.0 51.2 51.7 51.6 52.4 52.8

Above Normal (16%) 55.6 54.8 52.0 48.7 48.1 49.4 50.6 51.6 52.0 52.6 53.4 53.9

Below Normal (13%) 54.7 54.0 51.4 48.8 48.2 49.7 50.9 52.2 52.4 53.4 54.2 54.6

Dry (24%) 55.1 54.6 52.2 49.0 48.5 50.0 51.5 52.6 53.3 54.3 55.1 55.8

Critical (15%) 59.4 58.1 54.1 50.2 49.5 50.7 52.2 54.5 55.4 58.0 59.5 60.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.7 -0.1 0.0 0.2 0.1 0.2 0.0 0.1 -0.1 -0.1 -0.2 -0.7

20% -0.8 -0.3 0.0 0.0 0.2 0.2 -0.2 0.2 -0.1 0.0 -0.1 -0.4

30% 0.0 0.0 -0.1 0.0 0.2 0.1 -0.1 0.2 -0.1 -0.2 -0.1 -0.1

40% -0.1 -0.1 0.1 0.1 0.2 0.0 0.0 0.0 0.1 -0.1 0.0 -0.1

50% 0.1 0.1 0.1 0.2 0.2 0.1 0.0 0.1 0.1 -0.2 -0.1 -0.2

60% -0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 -0.1 0.0

70% 0.0 0.0 0.2 0.2 0.1 0.1 0.2 0.2 0.1 -0.2 0.0 0.0

80% 0.2 0.2 0.1 0.3 0.5 0.1 0.1 -0.1 0.1 -0.2 0.0 0.0

90% 0.1 0.1 -0.1 0.3 0.3 0.1 0.1 0.0 0.5 0.0 0.0 -0.1

Full Simulation Period
b -0.2 0.1 0.1 0.1 0.2 0.1 0.0 0.1 0.0 -0.2 -0.1 -0.3

Wet (32%) -0.1 -0.1 0.0 0.1 0.2 0.0 0.1 0.0 0.4 -0.2 0.0 0.0

Above Normal (16%) -0.2 0.1 0.1 0.1 0.2 0.1 -0.1 0.2 0.0 -0.1 -0.1 -0.1

Below Normal (13%) -0.2 -0.2 -0.1 0.1 0.2 0.1 -0.3 0.3 -0.1 -0.2 -0.2 -0.2

Dry (24%) -0.2 0.0 0.1 0.2 0.2 0.1 0.0 0.1 -0.1 -0.1 -0.2 -0.3

Critical (15%) -0.6 0.7 0.3 0.2 0.2 0.2 -0.1 0.2 -0.9 -0.2 0.2 -1.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.6.1 Stanislaus River below Tulloch Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59.7 59.0 54.7 50.9 50.3 51.4 52.7 53.7 54.6 56.4 57.2 58.4

20% 56.6 56.3 53.3 50.3 49.7 50.8 51.9 53.2 54.0 55.0 55.6 56.3

30% 55.6 55.1 52.7 49.6 49.0 50.3 51.6 52.8 53.3 54.1 54.9 55.5

40% 55.0 54.5 52.1 49.2 48.7 49.8 51.3 52.4 53.0 53.8 54.5 54.9

50% 54.6 54.2 51.7 48.9 48.2 49.7 51.0 52.2 52.7 53.5 54.0 54.4

60% 54.0 53.9 51.5 48.4 47.9 49.5 50.7 51.8 52.4 52.6 53.4 53.9

70% 53.7 53.3 51.1 48.0 47.7 49.0 50.2 51.5 51.9 52.3 53.1 53.5

80% 53.3 52.8 50.5 47.4 47.2 48.5 49.7 50.9 51.5 51.6 52.7 53.1

90% 52.1 51.9 49.8 46.6 46.1 47.6 48.9 50.2 50.7 50.7 51.5 51.7

Full Simulation Period
b 55.4 54.7 52.0 48.7 48.3 49.6 50.9 52.2 52.8 53.6 54.5 55.1

Wet (32%) 51.8 51.4 49.0 47.8 47.7 49.0 50.0 51.2 51.7 51.6 52.4 52.8

Above Normal (16%) 55.6 54.8 52.0 48.7 48.1 49.4 50.6 51.6 52.0 52.6 53.4 53.9

Below Normal (13%) 54.7 54.0 51.4 48.8 48.2 49.7 50.9 52.2 52.4 53.4 54.2 54.6

Dry (24%) 55.1 54.6 52.2 49.0 48.5 50.0 51.5 52.6 53.3 54.3 55.1 55.8

Critical (15%) 59.4 58.1 54.1 50.2 49.5 50.7 52.2 54.5 55.4 58.0 59.5 60.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.5 59.0 54.8 50.7 50.2 51.2 52.6 53.6 54.7 56.5 57.4 59.2

20% 57.4 56.6 53.3 50.3 49.5 50.6 52.1 53.0 54.1 55.0 55.7 56.7

30% 55.6 55.1 52.8 49.6 48.8 50.2 51.7 52.6 53.4 54.3 55.0 55.6

40% 55.1 54.6 52.0 49.1 48.5 49.8 51.3 52.4 52.9 53.9 54.5 55.0

50% 54.5 54.1 51.7 48.7 48.0 49.6 51.0 52.1 52.6 53.7 54.1 54.5

60% 54.1 53.9 51.4 48.3 47.8 49.3 50.6 51.6 52.2 52.8 53.5 54.0

70% 53.6 53.2 50.9 47.8 47.5 48.9 50.1 51.3 51.8 52.4 53.2 53.5

80% 53.2 52.6 50.4 47.1 46.7 48.4 49.7 51.0 51.4 51.8 52.8 53.1

90% 52.0 51.8 49.9 46.3 45.8 47.5 48.8 50.2 50.3 50.8 51.5 51.8

Full Simulation Period
b 55.6 54.7 51.9 48.6 48.1 49.5 50.9 52.1 52.8 53.7 54.6 55.4

Wet (32%) 51.9 51.5 49.1 47.6 47.5 49.0 49.9 51.1 51.3 51.8 52.5 52.8

Above Normal (16%) 55.8 54.8 51.9 48.5 47.9 49.3 50.6 51.4 52.0 52.7 53.5 54.0

Below Normal (13%) 54.9 54.2 51.5 48.7 47.9 49.6 51.2 52.0 52.5 53.6 54.3 54.9

Dry (24%) 55.2 54.7 52.1 48.9 48.3 49.8 51.5 52.4 53.3 54.4 55.3 56.1

Critical (15%) 60.0 57.4 53.8 50.0 49.2 50.5 52.3 54.3 56.3 58.2 59.3 61.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.7 0.1 0.0 -0.2 -0.1 -0.2 0.0 -0.1 0.1 0.1 0.2 0.7

20% 0.8 0.3 0.0 0.0 -0.2 -0.2 0.2 -0.2 0.1 0.0 0.1 0.4

30% 0.0 0.0 0.1 0.0 -0.2 -0.1 0.1 -0.2 0.1 0.2 0.1 0.1

40% 0.1 0.1 -0.1 -0.1 -0.2 0.0 0.0 0.0 -0.1 0.1 0.0 0.1

50% -0.1 -0.1 -0.1 -0.2 -0.2 -0.1 0.0 -0.1 -0.1 0.2 0.1 0.2

60% 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.1 0.1 0.0

70% 0.0 0.0 -0.2 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 0.2 0.0 0.0

80% -0.2 -0.2 -0.1 -0.3 -0.5 -0.1 -0.1 0.1 -0.1 0.2 0.0 0.0

90% -0.1 -0.1 0.1 -0.3 -0.3 -0.1 -0.1 0.0 -0.5 0.0 0.0 0.1

Full Simulation Period
b 0.2 -0.1 -0.1 -0.1 -0.2 -0.1 0.0 -0.1 0.0 0.2 0.1 0.3

Wet (32%) 0.1 0.1 0.0 -0.1 -0.2 0.0 -0.1 0.0 -0.4 0.2 0.0 0.0

Above Normal (16%) 0.2 -0.1 -0.1 -0.1 -0.2 -0.1 0.1 -0.2 0.0 0.1 0.1 0.1

Below Normal (13%) 0.2 0.2 0.1 -0.1 -0.2 -0.1 0.3 -0.3 0.1 0.2 0.2 0.2

Dry (24%) 0.2 0.0 -0.1 -0.2 -0.2 -0.1 0.0 -0.1 0.1 0.1 0.2 0.3

Critical (15%) 0.6 -0.7 -0.3 -0.2 -0.2 -0.2 0.1 -0.2 0.9 0.2 -0.2 1.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.6.2 Stanislaus River below Tulloch Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59.7 59.0 54.7 50.9 50.3 51.4 52.7 53.7 54.6 56.4 57.2 58.4

20% 56.6 56.3 53.3 50.3 49.7 50.8 51.9 53.2 54.0 55.0 55.6 56.3

30% 55.6 55.1 52.7 49.6 49.0 50.3 51.6 52.8 53.3 54.1 54.9 55.5

40% 55.0 54.5 52.1 49.2 48.7 49.8 51.3 52.4 53.0 53.8 54.5 54.9

50% 54.6 54.2 51.7 48.9 48.2 49.7 51.0 52.2 52.7 53.5 54.0 54.4

60% 54.0 53.9 51.5 48.4 47.9 49.5 50.7 51.8 52.4 52.6 53.4 53.9

70% 53.7 53.3 51.1 48.0 47.7 49.0 50.2 51.5 51.9 52.3 53.1 53.5

80% 53.3 52.8 50.5 47.4 47.2 48.5 49.7 50.9 51.5 51.6 52.7 53.1

90% 52.1 51.9 49.8 46.6 46.1 47.6 48.9 50.2 50.7 50.7 51.5 51.7

Full Simulation Period
b 55.4 54.7 52.0 48.7 48.3 49.6 50.9 52.2 52.8 53.6 54.5 55.1

Wet (32%) 51.8 51.4 49.0 47.8 47.7 49.0 50.0 51.2 51.7 51.6 52.4 52.8

Above Normal (16%) 55.6 54.8 52.0 48.7 48.1 49.4 50.6 51.6 52.0 52.6 53.4 53.9

Below Normal (13%) 54.7 54.0 51.4 48.8 48.2 49.7 50.9 52.2 52.4 53.4 54.2 54.6

Dry (24%) 55.1 54.6 52.2 49.0 48.5 50.0 51.5 52.6 53.3 54.3 55.1 55.8

Critical (15%) 59.4 58.1 54.1 50.2 49.5 50.7 52.2 54.5 55.4 58.0 59.5 60.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57.8 57.5 54.3 50.8 50.3 51.3 52.7 53.5 54.5 55.7 56.4 57.3

20% 56.4 55.9 53.5 50.0 49.6 50.7 52.0 52.8 53.8 54.8 55.3 55.7

30% 55.1 54.5 52.8 49.5 49.1 50.3 51.5 52.4 53.2 54.0 54.7 55.1

40% 54.6 54.1 51.8 49.0 48.7 49.9 51.4 52.2 52.8 53.6 54.2 54.5

50% 54.2 53.7 51.5 48.7 48.2 49.7 51.0 51.9 52.5 53.3 53.8 54.1

60% 53.7 53.4 51.3 48.5 47.9 49.5 50.8 51.6 52.1 52.9 53.3 53.6

70% 53.5 53.0 50.9 48.0 47.6 49.0 50.4 51.4 51.7 52.6 53.0 53.2

80% 52.9 52.7 50.5 47.5 47.2 48.6 49.9 50.9 51.2 52.1 52.5 52.8

90% 51.9 51.8 49.6 46.8 46.2 47.8 49.2 50.1 50.7 51.3 51.7 51.7

Full Simulation Period
b 54.8 54.3 51.8 48.6 48.3 49.6 51.0 51.9 52.6 53.6 54.3 54.5

Wet (32%) 51.6 51.2 49.0 47.8 47.9 49.0 50.1 51.0 51.4 52.1 52.5 52.6

Above Normal (16%) 55.0 54.4 51.9 48.7 48.1 49.4 50.7 51.4 51.9 52.8 53.3 53.6

Below Normal (13%) 53.9 53.5 51.2 48.7 48.1 49.6 51.0 51.9 52.4 53.4 53.9 54.3

Dry (24%) 54.8 54.3 52.0 48.9 48.3 49.9 51.5 52.4 53.2 54.1 54.7 55.1

Critical (15%) 58.0 57.4 53.9 50.1 49.4 50.8 52.3 53.6 55.1 57.5 58.7 59.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2.0 -1.5 -0.4 -0.1 -0.1 -0.1 0.1 -0.2 -0.1 -0.7 -0.8 -1.2

20% -0.2 -0.4 0.2 -0.3 -0.1 0.0 0.1 -0.3 -0.2 -0.2 -0.3 -0.6

30% -0.5 -0.6 0.1 -0.1 0.1 0.0 -0.1 -0.4 -0.1 -0.1 -0.2 -0.4

40% -0.4 -0.4 -0.3 -0.2 0.0 0.0 0.1 -0.2 -0.2 -0.2 -0.3 -0.4

50% -0.4 -0.4 -0.2 -0.2 0.0 0.0 0.0 -0.3 -0.2 -0.2 -0.3 -0.3

60% -0.2 -0.5 -0.2 0.1 -0.1 0.0 0.1 -0.2 -0.3 0.2 -0.1 -0.3

70% -0.2 -0.2 -0.3 0.0 0.0 0.0 0.2 -0.1 -0.2 0.4 -0.1 -0.3

80% -0.4 -0.1 0.0 0.0 0.1 0.0 0.2 0.0 -0.3 0.5 -0.2 -0.3

90% -0.1 -0.1 -0.2 0.2 0.1 0.2 0.3 -0.1 -0.1 0.6 0.3 0.0

Full Simulation Period
b -0.5 -0.4 -0.1 -0.1 0.0 0.0 0.1 -0.3 -0.2 0.1 -0.3 -0.5

Wet (32%) -0.3 -0.2 -0.1 0.0 0.3 0.0 0.1 -0.2 -0.3 0.5 0.0 -0.2

Above Normal (16%) -0.5 -0.4 -0.2 0.0 0.0 0.0 0.2 -0.2 -0.1 0.1 -0.1 -0.3

Below Normal (13%) -0.7 -0.5 -0.2 -0.1 -0.1 -0.1 0.1 -0.3 0.0 -0.1 -0.2 -0.3

Dry (24%) -0.3 -0.3 -0.1 -0.1 -0.3 -0.1 0.1 -0.2 -0.1 -0.2 -0.5 -0.7

Critical (15%) -1.3 -0.8 -0.2 -0.1 -0.1 0.1 0.1 -0.9 -0.2 -0.5 -0.8 -1.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.6.3 Stanislaus River below Tulloch Reservoir, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59.7 59.0 54.7 50.9 50.3 51.4 52.7 53.7 54.6 56.4 57.2 58.4

20% 56.6 56.3 53.3 50.3 49.7 50.8 51.9 53.2 54.0 55.0 55.6 56.3

30% 55.6 55.1 52.7 49.6 49.0 50.3 51.6 52.8 53.3 54.1 54.9 55.5

40% 55.0 54.5 52.1 49.2 48.7 49.8 51.3 52.4 53.0 53.8 54.5 54.9

50% 54.6 54.2 51.7 48.9 48.2 49.7 51.0 52.2 52.7 53.5 54.0 54.4

60% 54.0 53.9 51.5 48.4 47.9 49.5 50.7 51.8 52.4 52.6 53.4 53.9

70% 53.7 53.3 51.1 48.0 47.7 49.0 50.2 51.5 51.9 52.3 53.1 53.5

80% 53.3 52.8 50.5 47.4 47.2 48.5 49.7 50.9 51.5 51.6 52.7 53.1

90% 52.1 51.9 49.8 46.6 46.1 47.6 48.9 50.2 50.7 50.7 51.5 51.7

Full Simulation Period
b 55.4 54.7 52.0 48.7 48.3 49.6 50.9 52.2 52.8 53.6 54.5 55.1

Wet (32%) 51.8 51.4 49.0 47.8 47.7 49.0 50.0 51.2 51.7 51.6 52.4 52.8

Above Normal (16%) 55.6 54.8 52.0 48.7 48.1 49.4 50.6 51.6 52.0 52.6 53.4 53.9

Below Normal (13%) 54.7 54.0 51.4 48.8 48.2 49.7 50.9 52.2 52.4 53.4 54.2 54.6

Dry (24%) 55.1 54.6 52.2 49.0 48.5 50.0 51.5 52.6 53.3 54.3 55.1 55.8

Critical (15%) 59.4 58.1 54.1 50.2 49.5 50.7 52.2 54.5 55.4 58.0 59.5 60.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64.5 60.2 55.1 51.0 50.0 51.1 52.9 53.9 55.2 57.1 60.8 63.2

20% 58.4 57.9 53.6 50.2 49.5 50.6 52.2 53.2 54.3 55.4 56.8 57.9

30% 56.4 55.7 52.7 49.4 48.8 50.0 51.8 52.6 53.4 54.7 55.5 56.1

40% 55.3 54.8 52.1 49.0 48.4 49.7 51.6 52.4 52.9 54.0 54.9 55.2

50% 54.7 54.2 51.8 48.7 48.0 49.5 51.0 52.2 52.6 53.7 54.2 54.6

60% 54.4 53.9 51.5 48.3 47.7 49.2 50.6 51.8 52.2 52.8 53.5 54.0

70% 53.7 53.4 50.9 47.9 47.2 48.8 50.1 51.4 51.7 52.4 53.2 53.6

80% 53.3 52.7 50.4 47.1 46.7 48.1 49.6 50.8 51.3 51.9 52.8 53.1

90% 52.1 51.8 49.8 45.9 45.6 47.4 48.7 50.1 50.1 50.7 51.4 52.0

Full Simulation Period
b 56.2 55.1 52.0 48.6 48.0 49.4 50.9 52.2 52.6 53.9 55.1 56.0

Wet (32%) 52.7 51.8 49.1 47.7 47.4 48.8 49.7 51.1 51.2 51.7 52.5 52.9

Above Normal (16%) 56.2 55.2 52.1 48.6 47.9 49.2 50.5 51.5 51.9 52.8 53.7 54.3

Below Normal (13%) 55.6 54.3 51.5 48.6 47.9 49.4 51.2 52.1 52.7 54.0 54.9 55.6

Dry (24%) 55.9 55.1 52.3 49.0 48.3 49.7 51.5 52.5 53.5 54.9 56.4 57.7

Critical (15%) 60.5 58.1 53.6 49.7 48.9 50.3 52.9 55.1 55.2 58.0 60.1 62.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.8 1.3 0.4 0.1 -0.3 -0.3 0.2 0.2 0.7 0.7 3.5 4.8

20% 1.8 1.7 0.3 -0.1 -0.2 -0.2 0.3 0.1 0.2 0.4 1.3 1.6

30% 0.8 0.6 0.0 -0.2 -0.3 -0.2 0.2 -0.2 0.1 0.6 0.6 0.6

40% 0.3 0.3 0.0 -0.2 -0.3 -0.1 0.3 0.0 -0.1 0.2 0.4 0.3

50% 0.1 0.1 0.1 -0.2 -0.2 -0.2 0.0 0.0 -0.1 0.2 0.2 0.2

60% 0.4 0.0 0.0 0.0 -0.2 -0.3 0.0 0.0 -0.2 0.2 0.1 0.1

70% 0.1 0.1 -0.2 -0.1 -0.4 -0.2 -0.1 -0.1 -0.2 0.2 0.1 0.2

80% -0.1 -0.1 -0.1 -0.3 -0.5 -0.4 -0.1 -0.2 -0.2 0.2 0.1 0.0

90% 0.0 -0.1 0.0 -0.7 -0.6 -0.2 -0.2 -0.1 -0.6 0.0 0.0 0.3

Full Simulation Period
b 0.9 0.3 0.0 -0.1 -0.3 -0.2 0.1 0.0 -0.1 0.3 0.6 1.0

Wet (32%) 0.9 0.4 0.1 -0.1 -0.2 -0.1 -0.2 -0.1 -0.5 0.2 0.1 0.1

Above Normal (16%) 0.7 0.4 0.1 -0.1 -0.2 -0.2 0.0 0.0 -0.1 0.2 0.3 0.4

Below Normal (13%) 0.9 0.2 0.1 -0.2 -0.3 -0.2 0.2 -0.1 0.3 0.6 0.8 1.0

Dry (24%) 0.8 0.5 0.2 -0.1 -0.2 -0.2 0.0 0.0 0.2 0.6 1.3 1.9

Critical (15%) 1.1 0.0 -0.5 -0.5 -0.6 -0.4 0.7 0.7 -0.2 0.0 0.6 1.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.6.4 Stanislaus River below Tulloch Reservoir, Monthly Temperature 



5C.3.3.7 Stanislaus River below Goodwin Dam Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.7 59.2 54.6 51.1 50.8 51.9 53.1 54.1 55.6 57.6 58.3 60.1

20% 58.0 56.6 53.3 50.3 50.2 51.4 52.4 53.6 54.8 55.9 56.5 57.4

30% 56.1 55.5 52.5 49.7 49.5 50.8 52.1 53.0 54.0 55.1 55.8 56.4

40% 55.5 54.8 51.9 49.3 48.9 50.6 51.7 52.8 53.7 54.6 55.3 55.7

50% 55.0 54.2 51.6 48.9 48.8 50.3 51.4 52.6 53.3 54.4 54.8 55.3

60% 54.5 54.0 51.3 48.4 48.4 50.0 51.0 52.1 52.8 53.5 54.2 54.6

70% 54.0 53.5 51.0 48.0 48.0 49.8 50.6 51.8 52.5 53.2 53.9 54.2

80% 53.5 52.9 50.4 47.3 47.4 49.0 50.1 51.5 52.0 52.6 53.3 53.8

90% 52.4 52.1 49.9 46.5 46.7 48.3 49.2 50.6 50.8 51.5 52.2 52.6

Full Simulation Period
b 56.0 54.9 51.9 48.8 48.7 50.2 51.3 52.5 53.5 54.6 55.3 56.1

Wet (32%) 52.3 51.8 49.1 47.9 48.0 49.4 50.2 51.5 51.8 52.5 53.2 53.4

Above Normal (16%) 56.2 55.1 52.0 48.9 48.6 50.2 51.0 51.9 52.6 53.5 54.2 54.7

Below Normal (13%) 55.3 54.4 51.4 48.8 48.6 50.3 51.5 52.4 53.2 54.4 55.1 55.6

Dry (24%) 55.6 54.8 52.0 49.0 48.9 50.7 51.9 52.9 54.1 55.2 56.0 56.8

Critical (15%) 60.4 57.6 53.6 50.1 49.9 51.3 52.8 54.9 57.2 59.4 60.4 62.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.3 59.1 54.5 51.1 50.8 51.9 53.1 54.2 55.5 57.4 58.2 59.2

20% 57.3 56.5 53.3 50.3 50.2 51.4 52.4 53.6 54.9 55.9 56.4 57.0

30% 56.4 55.4 52.7 49.7 49.5 50.9 52.0 53.2 53.9 55.0 55.7 56.2

40% 55.7 54.7 52.1 49.3 49.1 50.7 51.7 52.8 53.6 54.6 55.2 55.6

50% 55.2 54.4 51.7 49.0 48.8 50.3 51.4 52.6 53.3 54.2 54.7 55.1

60% 54.9 54.1 51.5 48.5 48.5 50.1 51.1 52.2 53.0 53.4 54.1 54.6

70% 54.5 53.5 51.1 48.2 48.1 49.8 50.7 51.9 52.5 53.0 53.8 54.1

80% 53.9 52.9 50.5 47.6 47.7 49.1 50.2 51.5 52.0 52.4 53.4 53.8

90% 52.7 52.2 49.9 46.9 46.8 48.4 49.4 50.6 51.2 51.2 52.2 52.3

Full Simulation Period
b 56.0 54.9 51.9 48.9 48.8 50.3 51.3 52.7 53.4 54.4 55.3 55.8

Wet (32%) 52.4 51.6 49.1 48.0 48.1 49.5 50.3 51.6 52.1 52.3 53.1 53.4

Above Normal (16%) 56.3 55.1 52.1 49.0 48.8 50.3 51.0 52.0 52.6 53.4 54.1 54.6

Below Normal (13%) 55.3 54.2 51.3 48.9 48.7 50.4 51.4 52.6 53.1 54.2 54.9 55.4

Dry (24%) 55.7 54.8 52.1 49.1 49.1 50.7 52.0 53.0 54.0 55.1 55.9 56.5

Critical (15%) 60.0 58.3 54.0 50.3 50.1 51.5 52.7 55.0 56.4 59.0 60.5 61.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.5 -0.1 -0.1 0.0 0.0 0.0 0.0 0.1 -0.1 -0.2 -0.2 -0.9

20% -0.7 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 -0.1 -0.4

30% 0.3 -0.1 0.2 0.1 0.1 0.1 -0.1 0.2 -0.1 -0.2 -0.1 -0.2

40% 0.2 -0.1 0.1 0.0 0.2 0.1 0.0 0.1 0.0 -0.1 0.0 -0.1

50% 0.3 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 -0.2 -0.1 -0.1

60% 0.3 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.3 -0.1 -0.1 0.0

70% 0.5 0.0 0.1 0.2 0.1 0.1 0.1 0.1 0.0 -0.1 -0.1 -0.1

80% 0.3 0.0 0.1 0.3 0.3 0.1 0.1 0.0 0.0 -0.2 0.1 0.0

90% 0.3 0.1 0.0 0.4 0.1 0.0 0.1 0.0 0.3 -0.3 0.0 -0.3

Full Simulation Period
b 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.1 -0.1 -0.2 -0.1 -0.3

Wet (32%) 0.1 -0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.3 -0.2 0.0 0.0

Above Normal (16%) 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.2 0.0 -0.1 -0.1 -0.1

Below Normal (13%) 0.0 -0.2 0.0 0.1 0.1 0.1 -0.2 0.2 -0.1 -0.2 -0.2 -0.2

Dry (24%) 0.1 -0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 -0.1 -0.1 -0.3

Critical (15%) -0.4 0.7 0.4 0.2 0.2 0.2 0.0 0.1 -0.8 -0.3 0.1 -1.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.7.1 Stanislaus River below Goodwin Dam, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.3 59.1 54.5 51.1 50.8 51.9 53.1 54.2 55.5 57.4 58.2 59.2

20% 57.3 56.5 53.3 50.3 50.2 51.4 52.4 53.6 54.9 55.9 56.4 57.0

30% 56.4 55.4 52.7 49.7 49.5 50.9 52.0 53.2 53.9 55.0 55.7 56.2

40% 55.7 54.7 52.1 49.3 49.1 50.7 51.7 52.8 53.6 54.6 55.2 55.6

50% 55.2 54.4 51.7 49.0 48.8 50.3 51.4 52.6 53.3 54.2 54.7 55.1

60% 54.9 54.1 51.5 48.5 48.5 50.1 51.1 52.2 53.0 53.4 54.1 54.6

70% 54.5 53.5 51.1 48.2 48.1 49.8 50.7 51.9 52.5 53.0 53.8 54.1

80% 53.9 52.9 50.5 47.6 47.7 49.1 50.2 51.5 52.0 52.4 53.4 53.8

90% 52.7 52.2 49.9 46.9 46.8 48.4 49.4 50.6 51.2 51.2 52.2 52.3

Full Simulation Period
b 56.0 54.9 51.9 48.9 48.8 50.3 51.3 52.7 53.4 54.4 55.3 55.8

Wet (32%) 52.4 51.6 49.1 48.0 48.1 49.5 50.3 51.6 52.1 52.3 53.1 53.4

Above Normal (16%) 56.3 55.1 52.1 49.0 48.8 50.3 51.0 52.0 52.6 53.4 54.1 54.6

Below Normal (13%) 55.3 54.2 51.3 48.9 48.7 50.4 51.4 52.6 53.1 54.2 54.9 55.4

Dry (24%) 55.7 54.8 52.1 49.1 49.1 50.7 52.0 53.0 54.0 55.1 55.9 56.5

Critical (15%) 60.0 58.3 54.0 50.3 50.1 51.5 52.7 55.0 56.4 59.0 60.5 61.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.7 59.2 54.6 51.1 50.8 51.9 53.1 54.1 55.6 57.6 58.3 60.1

20% 58.0 56.6 53.3 50.3 50.2 51.4 52.4 53.6 54.8 55.9 56.5 57.4

30% 56.1 55.5 52.5 49.7 49.5 50.8 52.1 53.0 54.0 55.1 55.8 56.4

40% 55.5 54.8 51.9 49.3 48.9 50.6 51.7 52.8 53.7 54.6 55.3 55.7

50% 55.0 54.2 51.6 48.9 48.8 50.3 51.4 52.6 53.3 54.4 54.8 55.3

60% 54.5 54.0 51.3 48.4 48.4 50.0 51.0 52.1 52.8 53.5 54.2 54.6

70% 54.0 53.5 51.0 48.0 48.0 49.8 50.6 51.8 52.5 53.2 53.9 54.2

80% 53.5 52.9 50.4 47.3 47.4 49.0 50.1 51.5 52.0 52.6 53.3 53.8

90% 52.4 52.1 49.9 46.5 46.7 48.3 49.2 50.6 50.8 51.5 52.2 52.6

Full Simulation Period
b 56.0 54.9 51.9 48.8 48.7 50.2 51.3 52.5 53.5 54.6 55.3 56.1

Wet (32%) 52.3 51.8 49.1 47.9 48.0 49.4 50.2 51.5 51.8 52.5 53.2 53.4

Above Normal (16%) 56.2 55.1 52.0 48.9 48.6 50.2 51.0 51.9 52.6 53.5 54.2 54.7

Below Normal (13%) 55.3 54.4 51.4 48.8 48.6 50.3 51.5 52.4 53.2 54.4 55.1 55.6

Dry (24%) 55.6 54.8 52.0 49.0 48.9 50.7 51.9 52.9 54.1 55.2 56.0 56.8

Critical (15%) 60.4 57.6 53.6 50.1 49.9 51.3 52.8 54.9 57.2 59.4 60.4 62.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.5 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.2 0.2 0.9

20% 0.7 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.4

30% -0.3 0.1 -0.2 -0.1 -0.1 -0.1 0.1 -0.2 0.1 0.2 0.1 0.2

40% -0.2 0.1 -0.1 0.0 -0.2 -0.1 0.0 -0.1 0.0 0.1 0.0 0.1

50% -0.3 -0.1 -0.1 -0.1 0.0 -0.1 0.0 0.0 0.0 0.2 0.1 0.1

60% -0.3 -0.1 -0.2 -0.1 -0.2 -0.1 -0.1 -0.1 -0.3 0.1 0.1 0.0

70% -0.5 0.0 -0.1 -0.2 -0.1 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.1

80% -0.3 0.0 -0.1 -0.3 -0.3 -0.1 -0.1 0.0 0.0 0.2 -0.1 0.0

90% -0.3 -0.1 0.0 -0.4 -0.1 0.0 -0.1 0.0 -0.3 0.3 0.0 0.3

Full Simulation Period
b 0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 0.1 0.2 0.1 0.3

Wet (32%) -0.1 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.3 0.2 0.0 0.0

Above Normal (16%) -0.1 0.0 -0.1 -0.1 -0.1 -0.1 0.0 -0.2 0.0 0.1 0.1 0.1

Below Normal (13%) 0.0 0.2 0.0 -0.1 -0.1 -0.1 0.2 -0.2 0.1 0.2 0.2 0.2

Dry (24%) -0.1 0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.1 0.1 0.1 0.3

Critical (15%) 0.4 -0.7 -0.4 -0.2 -0.2 -0.2 0.0 -0.1 0.8 0.3 -0.1 1.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.7.2 Stanislaus River below Goodwin Dam, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.3 59.1 54.5 51.1 50.8 51.9 53.1 54.2 55.5 57.4 58.2 59.2

20% 57.3 56.5 53.3 50.3 50.2 51.4 52.4 53.6 54.9 55.9 56.4 57.0

30% 56.4 55.4 52.7 49.7 49.5 50.9 52.0 53.2 53.9 55.0 55.7 56.2

40% 55.7 54.7 52.1 49.3 49.1 50.7 51.7 52.8 53.6 54.6 55.2 55.6

50% 55.2 54.4 51.7 49.0 48.8 50.3 51.4 52.6 53.3 54.2 54.7 55.1

60% 54.9 54.1 51.5 48.5 48.5 50.1 51.1 52.2 53.0 53.4 54.1 54.6

70% 54.5 53.5 51.1 48.2 48.1 49.8 50.7 51.9 52.5 53.0 53.8 54.1

80% 53.9 52.9 50.5 47.6 47.7 49.1 50.2 51.5 52.0 52.4 53.4 53.8

90% 52.7 52.2 49.9 46.9 46.8 48.4 49.4 50.6 51.2 51.2 52.2 52.3

Full Simulation Period
b 56.0 54.9 51.9 48.9 48.8 50.3 51.3 52.7 53.4 54.4 55.3 55.8

Wet (32%) 52.4 51.6 49.1 48.0 48.1 49.5 50.3 51.6 52.1 52.3 53.1 53.4

Above Normal (16%) 56.3 55.1 52.1 49.0 48.8 50.3 51.0 52.0 52.6 53.4 54.1 54.6

Below Normal (13%) 55.3 54.2 51.3 48.9 48.7 50.4 51.4 52.6 53.1 54.2 54.9 55.4

Dry (24%) 55.7 54.8 52.1 49.1 49.1 50.7 52.0 53.0 54.0 55.1 55.9 56.5

Critical (15%) 60.0 58.3 54.0 50.3 50.1 51.5 52.7 55.0 56.4 59.0 60.5 61.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58.5 57.6 54.1 50.9 50.8 52.1 53.1 54.0 55.3 56.7 57.3 58.2

20% 57.0 56.0 53.3 50.1 50.1 51.4 52.4 53.5 54.7 55.6 56.0 56.6

30% 56.0 54.7 52.8 49.7 49.5 50.9 52.0 52.9 53.9 54.8 55.4 55.9

40% 55.2 54.3 51.7 49.1 49.1 50.7 51.7 52.6 53.5 54.4 54.9 55.2

50% 54.8 53.9 51.5 48.9 48.8 50.4 51.4 52.4 53.2 54.0 54.5 54.8

60% 54.5 53.7 51.3 48.6 48.5 50.1 51.2 52.1 52.8 53.6 54.0 54.4

70% 54.1 53.2 50.8 48.1 48.1 49.8 50.8 51.9 52.5 53.3 53.7 53.9

80% 53.4 52.9 50.5 47.7 47.7 49.0 50.3 51.4 52.0 52.9 53.2 53.4

90% 52.6 52.1 49.7 47.1 46.9 48.6 49.6 50.6 51.4 51.9 52.4 52.4

Full Simulation Period
b 55.5 54.5 51.8 48.8 48.9 50.4 51.4 52.4 53.4 54.4 55.0 55.3

Wet (32%) 52.2 51.5 49.0 48.0 48.4 49.6 50.4 51.5 52.1 52.8 53.1 53.2

Above Normal (16%) 55.8 54.7 51.9 49.0 48.8 50.2 51.1 51.9 52.7 53.6 54.0 54.3

Below Normal (13%) 54.6 53.7 51.1 48.8 48.6 50.4 51.4 52.3 53.2 54.2 54.6 55.1

Dry (24%) 55.4 54.5 52.0 49.0 48.9 50.7 51.9 52.9 54.0 54.9 55.4 55.9

Critical (15%) 58.7 57.5 53.8 50.2 50.2 51.6 52.7 54.2 56.0 58.4 59.6 59.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.7 -1.4 -0.4 -0.1 0.0 0.2 0.0 -0.2 -0.2 -0.7 -0.9 -0.9

20% -0.3 -0.5 0.1 -0.3 -0.1 0.0 0.1 -0.1 -0.2 -0.3 -0.4 -0.4

30% -0.4 -0.7 0.1 -0.1 -0.1 0.0 0.0 -0.3 0.0 -0.2 -0.3 -0.3

40% -0.5 -0.4 -0.3 -0.2 0.0 0.0 0.0 -0.2 -0.1 -0.1 -0.4 -0.4

50% -0.4 -0.5 -0.2 -0.1 0.0 0.1 0.0 -0.2 -0.1 -0.2 -0.2 -0.3

60% -0.3 -0.4 -0.2 0.1 -0.1 -0.1 0.0 -0.1 -0.2 0.2 0.0 -0.2

70% -0.4 -0.2 -0.2 -0.1 0.0 0.0 0.1 -0.1 0.0 0.3 -0.1 -0.3

80% -0.5 -0.1 -0.1 0.1 0.0 -0.1 0.0 -0.1 0.0 0.4 -0.3 -0.4

90% -0.1 -0.1 -0.1 0.3 0.1 0.2 0.3 0.0 0.2 0.6 0.2 0.1

Full Simulation Period
b -0.5 -0.4 -0.1 -0.1 0.0 0.0 0.0 -0.3 -0.1 0.0 -0.3 -0.5

Wet (32%) -0.3 -0.2 -0.1 0.0 0.2 0.1 0.1 -0.1 -0.1 0.5 0.0 -0.2

Above Normal (16%) -0.5 -0.4 -0.2 0.0 0.0 0.0 0.1 -0.1 0.1 0.2 -0.1 -0.3

Below Normal (13%) -0.7 -0.5 -0.2 -0.1 -0.1 0.0 0.0 -0.3 0.1 -0.1 -0.2 -0.3

Dry (24%) -0.3 -0.3 -0.1 -0.1 -0.1 0.0 0.0 -0.1 -0.1 -0.2 -0.5 -0.7

Critical (15%) -1.3 -0.8 -0.2 -0.1 0.0 0.1 0.0 -0.8 -0.4 -0.6 -0.9 -1.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.7.3 Stanislaus River below Goodwin Dam, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60.3 59.1 54.5 51.1 50.8 51.9 53.1 54.2 55.5 57.4 58.2 59.2

20% 57.3 56.5 53.3 50.3 50.2 51.4 52.4 53.6 54.9 55.9 56.4 57.0

30% 56.4 55.4 52.7 49.7 49.5 50.9 52.0 53.2 53.9 55.0 55.7 56.2

40% 55.7 54.7 52.1 49.3 49.1 50.7 51.7 52.8 53.6 54.6 55.2 55.6

50% 55.2 54.4 51.7 49.0 48.8 50.3 51.4 52.6 53.3 54.2 54.7 55.1

60% 54.9 54.1 51.5 48.5 48.5 50.1 51.1 52.2 53.0 53.4 54.1 54.6

70% 54.5 53.5 51.1 48.2 48.1 49.8 50.7 51.9 52.5 53.0 53.8 54.1

80% 53.9 52.9 50.5 47.6 47.7 49.1 50.2 51.5 52.0 52.4 53.4 53.8

90% 52.7 52.2 49.9 46.9 46.8 48.4 49.4 50.6 51.2 51.2 52.2 52.3

Full Simulation Period
b 56.0 54.9 51.9 48.9 48.8 50.3 51.3 52.7 53.4 54.4 55.3 55.8

Wet (32%) 52.4 51.6 49.1 48.0 48.1 49.5 50.3 51.6 52.1 52.3 53.1 53.4

Above Normal (16%) 56.3 55.1 52.1 49.0 48.8 50.3 51.0 52.0 52.6 53.4 54.1 54.6

Below Normal (13%) 55.3 54.2 51.3 48.9 48.7 50.4 51.4 52.6 53.1 54.2 54.9 55.4

Dry (24%) 55.7 54.8 52.1 49.1 49.1 50.7 52.0 53.0 54.0 55.1 55.9 56.5

Critical (15%) 60.0 58.3 54.0 50.3 50.1 51.5 52.7 55.0 56.4 59.0 60.5 61.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64.8 60.4 54.8 51.2 50.7 51.9 53.2 54.3 56.3 58.3 61.3 64.0

20% 58.8 58.0 53.4 50.3 50.2 51.3 52.5 53.7 55.1 56.6 57.6 58.7

30% 56.7 56.0 52.7 49.6 49.4 50.8 52.2 53.0 54.2 55.6 56.3 56.9

40% 55.7 54.9 52.0 49.1 48.9 50.5 51.9 52.9 53.8 54.7 55.6 55.9

50% 55.2 54.4 51.6 48.9 48.8 50.1 51.4 52.7 53.2 54.5 54.9 55.3

60% 54.8 54.1 51.5 48.4 48.3 49.9 51.0 52.2 52.8 53.5 54.2 54.7

70% 54.2 53.6 50.9 48.0 47.8 49.5 50.6 51.8 52.2 53.2 53.9 54.3

80% 53.6 53.0 50.5 47.3 47.4 48.9 50.0 51.2 52.0 52.6 53.4 53.7

90% 52.5 52.1 49.7 46.2 46.7 48.2 49.1 50.5 50.7 51.5 52.2 52.7

Full Simulation Period
b 56.6 55.3 52.0 48.8 48.6 50.1 51.3 52.7 53.4 54.8 55.9 56.7

Wet (32%) 53.1 52.1 49.2 47.9 47.9 49.3 50.1 51.4 51.7 52.5 53.2 53.6

Above Normal (16%) 56.6 55.5 52.2 48.9 48.6 50.1 50.9 52.0 52.5 53.6 54.4 55.0

Below Normal (13%) 56.0 54.4 51.5 48.7 48.5 50.2 51.5 52.5 53.4 54.8 55.6 56.4

Dry (24%) 56.3 55.3 52.2 49.1 48.9 50.6 51.9 53.0 54.3 55.7 57.1 58.4

Critical (15%) 60.9 58.3 53.5 49.8 49.7 51.1 53.3 55.7 56.5 59.3 61.3 63.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.5 1.4 0.3 0.1 -0.2 -0.1 0.1 0.1 0.8 1.0 3.2 4.8

20% 1.4 1.6 0.1 -0.1 -0.1 -0.1 0.2 0.1 0.3 0.6 1.2 1.7

30% 0.3 0.6 -0.1 -0.1 -0.1 -0.1 0.2 -0.2 0.3 0.6 0.6 0.7

40% 0.0 0.2 -0.1 -0.2 -0.2 -0.2 0.1 0.0 0.2 0.1 0.4 0.3

50% 0.0 0.1 0.0 -0.1 -0.1 -0.2 0.0 0.0 0.0 0.3 0.2 0.1

60% -0.1 0.0 0.0 -0.1 -0.2 -0.2 -0.1 0.0 -0.2 0.2 0.1 0.1

70% -0.3 0.2 -0.2 -0.2 -0.3 -0.3 -0.1 -0.1 -0.3 0.1 0.1 0.2

80% -0.2 0.0 0.0 -0.3 -0.3 -0.2 -0.2 -0.2 0.0 0.2 0.0 -0.1

90% -0.2 -0.1 -0.2 -0.7 -0.1 -0.2 -0.2 -0.1 -0.5 0.2 0.0 0.4

Full Simulation Period
b 0.6 0.4 0.0 -0.1 -0.2 -0.2 0.0 0.0 0.0 0.4 0.6 1.0

Wet (32%) 0.6 0.4 0.1 -0.1 -0.2 -0.2 -0.2 -0.1 -0.4 0.2 0.1 0.2

Above Normal (16%) 0.3 0.4 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 0.2 0.3 0.4

Below Normal (13%) 0.7 0.2 0.1 -0.1 -0.2 -0.2 0.1 -0.1 0.3 0.5 0.8 1.0

Dry (24%) 0.5 0.5 0.1 0.0 -0.1 -0.1 -0.1 0.0 0.2 0.6 1.2 1.9

Critical (15%) 0.8 0.0 -0.5 -0.4 -0.5 -0.4 0.5 0.7 0.1 0.3 0.8 1.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.7.4 Stanislaus River below Goodwin Dam, Monthly Temperature 



5C.3.3.8 Stanislaus River at Orange Blossom Bridge Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61.6 58.7 53.5 51.3 52.5 55.8 55.3 57.7 63.9 65.6 65.4 64.5

20% 59.3 56.9 52.6 50.8 51.7 55.1 54.8 56.8 62.5 64.6 64.2 63.3

30% 57.6 56.2 52.3 50.1 51.2 54.6 54.1 56.0 61.6 64.1 63.4 62.0

40% 56.8 55.1 51.5 49.6 50.7 54.0 53.6 55.3 60.7 63.7 62.9 61.7

50% 56.4 54.9 51.1 49.1 50.3 53.7 53.1 55.0 59.3 63.2 62.5 61.2

60% 55.9 54.6 50.7 48.8 50.1 53.2 52.7 54.4 56.6 62.6 62.2 60.7

70% 55.2 54.1 50.5 48.4 49.6 52.1 52.2 53.9 55.9 62.1 61.9 60.4

80% 54.9 53.7 50.2 47.9 49.2 51.0 51.9 53.6 55.3 61.5 61.5 59.9

90% 54.0 52.7 49.8 47.1 48.4 49.7 50.8 52.6 54.4 58.6 59.8 58.2

Full Simulation Period
b 57.2 55.3 51.4 49.2 50.4 53.2 53.2 55.1 59.0 62.9 62.7 61.5

Wet (32%) 53.6 52.3 49.0 48.6 49.5 50.8 51.5 53.3 55.2 60.0 60.0 58.5

Above Normal (16%) 57.5 55.7 51.7 49.7 50.7 53.6 52.8 54.6 58.0 62.5 62.2 60.9

Below Normal (13%) 56.5 54.7 50.9 49.1 50.4 53.9 53.4 54.8 59.5 63.4 62.8 61.5

Dry (24%) 56.9 55.2 51.3 49.2 50.7 54.5 54.1 56.0 61.4 64.0 63.5 62.4

Critical (15%) 61.4 57.7 52.6 50.1 51.7 54.9 55.5 58.2 63.7 67.5 67.5 66.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62.7 58.9 53.4 51.2 52.1 55.3 56.2 56.9 63.5 65.3 65.3 64.1

20% 60.8 57.0 52.7 50.8 51.5 54.8 55.6 55.9 62.4 64.5 64.1 62.9

30% 60.1 55.7 52.4 50.0 50.9 54.3 55.3 55.5 61.6 64.0 63.3 61.9

40% 58.9 55.2 51.7 49.5 50.5 53.6 54.6 55.2 60.0 63.6 62.9 61.5

50% 58.3 54.7 51.3 49.1 50.2 53.1 53.9 54.8 58.4 63.0 62.5 61.0

60% 57.6 54.4 51.0 49.0 49.8 52.8 53.3 54.4 56.3 62.5 62.2 60.6

70% 57.0 54.1 50.7 48.4 49.5 52.2 52.6 54.0 55.4 61.9 61.8 60.1

80% 56.5 53.4 50.3 48.0 49.1 51.5 51.9 53.7 54.8 61.3 61.4 59.6

90% 55.7 52.7 49.9 47.4 48.5 50.5 51.0 52.8 53.5 60.1 60.3 58.2

Full Simulation Period
b 58.8 55.2 51.5 49.2 50.3 53.1 53.9 54.9 58.5 62.8 62.7 61.2

Wet (32%) 55.0 52.1 49.0 48.6 49.3 51.2 51.7 53.5 54.5 60.1 60.3 58.4

Above Normal (16%) 59.3 55.5 51.9 49.7 50.5 53.3 53.4 54.4 57.7 62.4 62.2 60.7

Below Normal (13%) 57.9 54.4 50.9 49.1 50.0 53.3 54.1 54.8 58.9 63.3 62.7 61.1

Dry (24%) 58.8 55.1 51.5 49.3 50.6 54.1 55.3 55.6 61.3 63.9 63.4 62.2

Critical (15%) 62.6 58.2 53.1 50.3 51.8 55.0 56.5 57.6 63.3 66.8 67.6 66.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.1 0.2 -0.1 0.0 -0.4 -0.5 0.9 -0.8 -0.3 -0.2 -0.1 -0.4

20% 1.5 0.1 0.0 0.0 -0.1 -0.2 0.8 -0.9 -0.1 -0.1 -0.1 -0.4

30% 2.5 -0.5 0.1 -0.1 -0.3 -0.3 1.2 -0.4 -0.1 -0.1 -0.1 -0.1

40% 2.1 0.2 0.3 -0.1 -0.2 -0.4 1.0 -0.1 -0.7 -0.1 0.0 -0.2

50% 1.9 -0.2 0.2 0.0 -0.1 -0.6 0.8 -0.2 -0.9 -0.2 0.0 -0.2

60% 1.7 -0.1 0.3 0.2 -0.3 -0.4 0.6 0.0 -0.3 -0.1 0.0 -0.1

70% 1.7 0.0 0.2 0.0 -0.1 0.1 0.4 0.1 -0.5 -0.2 0.0 -0.3

80% 1.6 -0.2 0.1 0.1 -0.2 0.6 0.1 0.1 -0.5 -0.2 -0.1 -0.3

90% 1.7 0.0 0.1 0.3 0.1 0.8 0.2 0.2 -1.0 1.5 0.5 0.1

Full Simulation Period
b 1.6 -0.1 0.2 0.0 -0.1 -0.1 0.7 -0.2 -0.4 -0.1 0.1 -0.2

Wet (32%) 1.4 -0.2 0.0 0.0 -0.1 0.5 0.2 0.1 -0.7 0.2 0.3 -0.1

Above Normal (16%) 1.8 -0.2 0.2 0.0 -0.2 -0.3 0.6 -0.2 -0.3 -0.1 -0.1 -0.2

Below Normal (13%) 1.4 -0.3 0.1 0.0 -0.3 -0.6 0.8 0.0 -0.6 -0.2 -0.1 -0.3

Dry (24%) 1.9 -0.1 0.2 0.1 -0.1 -0.5 1.2 -0.5 -0.1 -0.1 -0.1 -0.2

Critical (15%) 1.2 0.5 0.4 0.2 0.1 0.1 1.0 -0.7 -0.4 -0.7 0.1 -0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.8.1 Stanislaus River at Orange Blossom Bridge, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62.7 58.9 53.4 51.2 52.1 55.3 56.2 56.9 63.5 65.3 65.3 64.1

20% 60.8 57.0 52.7 50.8 51.5 54.8 55.6 55.9 62.4 64.5 64.1 62.9

30% 60.1 55.7 52.4 50.0 50.9 54.3 55.3 55.5 61.6 64.0 63.3 61.9

40% 58.9 55.2 51.7 49.5 50.5 53.6 54.6 55.2 60.0 63.6 62.9 61.5

50% 58.3 54.7 51.3 49.1 50.2 53.1 53.9 54.8 58.4 63.0 62.5 61.0

60% 57.6 54.4 51.0 49.0 49.8 52.8 53.3 54.4 56.3 62.5 62.2 60.6

70% 57.0 54.1 50.7 48.4 49.5 52.2 52.6 54.0 55.4 61.9 61.8 60.1

80% 56.5 53.4 50.3 48.0 49.1 51.5 51.9 53.7 54.8 61.3 61.4 59.6

90% 55.7 52.7 49.9 47.4 48.5 50.5 51.0 52.8 53.5 60.1 60.3 58.2

Full Simulation Period
b 58.8 55.2 51.5 49.2 50.3 53.1 53.9 54.9 58.5 62.8 62.7 61.2

Wet (32%) 55.0 52.1 49.0 48.6 49.3 51.2 51.7 53.5 54.5 60.1 60.3 58.4

Above Normal (16%) 59.3 55.5 51.9 49.7 50.5 53.3 53.4 54.4 57.7 62.4 62.2 60.7

Below Normal (13%) 57.9 54.4 50.9 49.1 50.0 53.3 54.1 54.8 58.9 63.3 62.7 61.1

Dry (24%) 58.8 55.1 51.5 49.3 50.6 54.1 55.3 55.6 61.3 63.9 63.4 62.2

Critical (15%) 62.6 58.2 53.1 50.3 51.8 55.0 56.5 57.6 63.3 66.8 67.6 66.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61.6 58.7 53.5 51.3 52.5 55.8 55.3 57.7 63.9 65.6 65.4 64.5

20% 59.3 56.9 52.6 50.8 51.7 55.1 54.8 56.8 62.5 64.6 64.2 63.3

30% 57.6 56.2 52.3 50.1 51.2 54.6 54.1 56.0 61.6 64.1 63.4 62.0

40% 56.8 55.1 51.5 49.6 50.7 54.0 53.6 55.3 60.7 63.7 62.9 61.7

50% 56.4 54.9 51.1 49.1 50.3 53.7 53.1 55.0 59.3 63.2 62.5 61.2

60% 55.9 54.6 50.7 48.8 50.1 53.2 52.7 54.4 56.6 62.6 62.2 60.7

70% 55.2 54.1 50.5 48.4 49.6 52.1 52.2 53.9 55.9 62.1 61.9 60.4

80% 54.9 53.7 50.2 47.9 49.2 51.0 51.9 53.6 55.3 61.5 61.5 59.9

90% 54.0 52.7 49.8 47.1 48.4 49.7 50.8 52.6 54.4 58.6 59.8 58.2

Full Simulation Period
b 57.2 55.3 51.4 49.2 50.4 53.2 53.2 55.1 59.0 62.9 62.7 61.5

Wet (32%) 53.6 52.3 49.0 48.6 49.5 50.8 51.5 53.3 55.2 60.0 60.0 58.5

Above Normal (16%) 57.5 55.7 51.7 49.7 50.7 53.6 52.8 54.6 58.0 62.5 62.2 60.9

Below Normal (13%) 56.5 54.7 50.9 49.1 50.4 53.9 53.4 54.8 59.5 63.4 62.8 61.5

Dry (24%) 56.9 55.2 51.3 49.2 50.7 54.5 54.1 56.0 61.4 64.0 63.5 62.4

Critical (15%) 61.4 57.7 52.6 50.1 51.7 54.9 55.5 58.2 63.7 67.5 67.5 66.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.1 -0.2 0.1 0.0 0.4 0.5 -0.9 0.8 0.3 0.2 0.1 0.4

20% -1.5 -0.1 0.0 0.0 0.1 0.2 -0.8 0.9 0.1 0.1 0.1 0.4

30% -2.5 0.5 -0.1 0.1 0.3 0.3 -1.2 0.4 0.1 0.1 0.1 0.1

40% -2.1 -0.2 -0.3 0.1 0.2 0.4 -1.0 0.1 0.7 0.1 0.0 0.2

50% -1.9 0.2 -0.2 0.0 0.1 0.6 -0.8 0.2 0.9 0.2 0.0 0.2

60% -1.7 0.1 -0.3 -0.2 0.3 0.4 -0.6 0.0 0.3 0.1 0.0 0.1

70% -1.7 0.0 -0.2 0.0 0.1 -0.1 -0.4 -0.1 0.5 0.2 0.0 0.3

80% -1.6 0.2 -0.1 -0.1 0.2 -0.6 -0.1 -0.1 0.5 0.2 0.1 0.3

90% -1.7 0.0 -0.1 -0.3 -0.1 -0.8 -0.2 -0.2 1.0 -1.5 -0.5 -0.1

Full Simulation Period
b -1.6 0.1 -0.2 0.0 0.1 0.1 -0.7 0.2 0.4 0.1 -0.1 0.2

Wet (32%) -1.4 0.2 0.0 0.0 0.1 -0.5 -0.2 -0.1 0.7 -0.2 -0.3 0.1

Above Normal (16%) -1.8 0.2 -0.2 0.0 0.2 0.3 -0.6 0.2 0.3 0.1 0.1 0.2

Below Normal (13%) -1.4 0.3 -0.1 0.0 0.3 0.6 -0.8 0.0 0.6 0.2 0.1 0.3

Dry (24%) -1.9 0.1 -0.2 -0.1 0.1 0.5 -1.2 0.5 0.1 0.1 0.1 0.2

Critical (15%) -1.2 -0.5 -0.4 -0.2 -0.1 -0.1 -1.0 0.7 0.4 0.7 -0.1 0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.8.2 Stanislaus River at Orange Blossom Bridge, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62.7 58.9 53.4 51.2 52.1 55.3 56.2 56.9 63.5 65.3 65.3 64.1

20% 60.8 57.0 52.7 50.8 51.5 54.8 55.6 55.9 62.4 64.5 64.1 62.9

30% 60.1 55.7 52.4 50.0 50.9 54.3 55.3 55.5 61.6 64.0 63.3 61.9

40% 58.9 55.2 51.7 49.5 50.5 53.6 54.6 55.2 60.0 63.6 62.9 61.5

50% 58.3 54.7 51.3 49.1 50.2 53.1 53.9 54.8 58.4 63.0 62.5 61.0

60% 57.6 54.4 51.0 49.0 49.8 52.8 53.3 54.4 56.3 62.5 62.2 60.6

70% 57.0 54.1 50.7 48.4 49.5 52.2 52.6 54.0 55.4 61.9 61.8 60.1

80% 56.5 53.4 50.3 48.0 49.1 51.5 51.9 53.7 54.8 61.3 61.4 59.6

90% 55.7 52.7 49.9 47.4 48.5 50.5 51.0 52.8 53.5 60.1 60.3 58.2

Full Simulation Period
b 58.8 55.2 51.5 49.2 50.3 53.1 53.9 54.9 58.5 62.8 62.7 61.2

Wet (32%) 55.0 52.1 49.0 48.6 49.3 51.2 51.7 53.5 54.5 60.1 60.3 58.4

Above Normal (16%) 59.3 55.5 51.9 49.7 50.5 53.3 53.4 54.4 57.7 62.4 62.2 60.7

Below Normal (13%) 57.9 54.4 50.9 49.1 50.0 53.3 54.1 54.8 58.9 63.3 62.7 61.1

Dry (24%) 58.8 55.1 51.5 49.3 50.6 54.1 55.3 55.6 61.3 63.9 63.4 62.2

Critical (15%) 62.6 58.2 53.1 50.3 51.8 55.0 56.5 57.6 63.3 66.8 67.6 66.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61.3 57.6 53.2 51.0 52.9 55.8 55.5 57.8 63.9 65.8 64.8 63.5

20% 60.0 56.6 52.7 50.7 51.9 55.2 54.8 56.7 63.2 64.8 63.8 62.6

30% 59.2 55.4 52.2 50.2 51.3 54.6 54.3 56.2 62.6 64.2 63.1 62.1

40% 58.3 54.8 51.6 49.5 50.9 54.1 53.8 55.6 62.1 63.9 62.8 61.4

50% 57.9 54.5 51.1 49.2 50.5 53.7 53.2 55.2 61.7 63.5 62.4 61.1

60% 57.4 54.1 50.9 48.8 50.1 53.4 52.8 54.7 61.3 63.3 62.1 60.8

70% 56.8 53.9 50.5 48.5 49.7 52.6 52.5 54.4 60.8 63.1 61.9 60.3

80% 56.4 53.5 50.2 48.2 49.4 51.6 51.8 53.8 60.3 62.7 61.6 60.0

90% 55.4 52.9 49.9 47.5 48.5 50.5 51.1 53.1 59.0 61.4 60.4 55.8

Full Simulation Period
b 58.3 55.0 51.4 49.3 50.6 53.4 53.4 55.3 61.3 63.3 62.4 60.8

Wet (32%) 54.7 52.0 48.9 48.7 49.6 51.5 51.8 53.7 58.8 60.6 59.8 58.2

Above Normal (16%) 58.9 55.3 51.7 49.8 50.7 53.4 53.1 55.0 61.7 63.5 62.2 60.8

Below Normal (13%) 57.5 54.1 50.7 49.0 50.1 54.0 53.5 55.1 61.7 63.7 62.6 61.2

Dry (24%) 58.4 54.9 51.4 49.3 51.0 54.6 54.3 56.3 62.5 64.2 63.1 61.8

Critical (15%) 61.3 57.5 52.8 50.2 52.3 55.2 55.6 57.9 64.0 67.0 66.5 64.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.4 -1.4 -0.2 -0.3 0.8 0.5 -0.7 0.9 0.4 0.5 -0.5 -0.7

20% -0.8 -0.5 0.0 -0.1 0.4 0.4 -0.8 0.8 0.7 0.3 -0.3 -0.3

30% -0.9 -0.3 -0.2 0.2 0.4 0.3 -0.9 0.7 1.0 0.2 -0.2 0.2

40% -0.7 -0.4 -0.1 0.0 0.4 0.5 -0.8 0.4 2.1 0.3 -0.1 -0.1

50% -0.4 -0.2 -0.2 0.0 0.3 0.6 -0.6 0.4 3.3 0.5 -0.1 0.1

60% -0.2 -0.3 -0.1 -0.1 0.3 0.6 -0.5 0.3 5.0 0.7 -0.1 0.2

70% -0.1 -0.2 -0.2 0.1 0.2 0.4 -0.1 0.4 5.4 1.2 0.1 0.2

80% -0.1 0.1 -0.1 0.2 0.3 0.1 -0.1 0.1 5.5 1.4 0.2 0.4

90% -0.3 0.3 -0.1 0.1 0.0 0.0 0.1 0.3 5.5 1.3 0.1 -2.4

Full Simulation Period
b -0.5 -0.3 -0.1 0.1 0.3 0.4 -0.5 0.4 2.8 0.5 -0.4 -0.4

Wet (32%) -0.3 -0.1 -0.1 0.1 0.3 0.3 0.0 0.2 4.3 0.4 -0.5 -0.3

Above Normal (16%) -0.4 -0.3 -0.2 0.2 0.2 0.1 -0.4 0.5 4.0 1.1 0.0 0.1

Below Normal (13%) -0.4 -0.3 -0.2 0.0 0.1 0.7 -0.6 0.4 2.9 0.4 -0.1 0.1

Dry (24%) -0.4 -0.2 -0.1 0.0 0.4 0.5 -1.0 0.7 1.2 0.3 -0.3 -0.4

Critical (15%) -1.2 -0.7 -0.3 -0.1 0.5 0.2 -0.9 0.3 0.7 0.2 -1.1 -1.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.8.3 Stanislaus River at Orange Blossom Bridge, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62.7 58.9 53.4 51.2 52.1 55.3 56.2 56.9 63.5 65.3 65.3 64.1

20% 60.8 57.0 52.7 50.8 51.5 54.8 55.6 55.9 62.4 64.5 64.1 62.9

30% 60.1 55.7 52.4 50.0 50.9 54.3 55.3 55.5 61.6 64.0 63.3 61.9

40% 58.9 55.2 51.7 49.5 50.5 53.6 54.6 55.2 60.0 63.6 62.9 61.5

50% 58.3 54.7 51.3 49.1 50.2 53.1 53.9 54.8 58.4 63.0 62.5 61.0

60% 57.6 54.4 51.0 49.0 49.8 52.8 53.3 54.4 56.3 62.5 62.2 60.6

70% 57.0 54.1 50.7 48.4 49.5 52.2 52.6 54.0 55.4 61.9 61.8 60.1

80% 56.5 53.4 50.3 48.0 49.1 51.5 51.9 53.7 54.8 61.3 61.4 59.6

90% 55.7 52.7 49.9 47.4 48.5 50.5 51.0 52.8 53.5 60.1 60.3 58.2

Full Simulation Period
b 58.8 55.2 51.5 49.2 50.3 53.1 53.9 54.9 58.5 62.8 62.7 61.2

Wet (32%) 55.0 52.1 49.0 48.6 49.3 51.2 51.7 53.5 54.5 60.1 60.3 58.4

Above Normal (16%) 59.3 55.5 51.9 49.7 50.5 53.3 53.4 54.4 57.7 62.4 62.2 60.7

Below Normal (13%) 57.9 54.4 50.9 49.1 50.0 53.3 54.1 54.8 58.9 63.3 62.7 61.1

Dry (24%) 58.8 55.1 51.5 49.3 50.6 54.1 55.3 55.6 61.3 63.9 63.4 62.2

Critical (15%) 62.6 58.2 53.1 50.3 51.8 55.0 56.5 57.6 63.3 66.8 67.6 66.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65.0 59.6 53.4 51.3 52.5 55.7 54.6 56.3 64.0 66.4 67.0 67.3

20% 60.0 58.0 52.6 50.6 51.7 55.0 54.1 55.8 62.7 65.1 65.0 64.2

30% 58.1 56.5 52.2 49.9 51.2 54.5 53.7 55.4 61.8 64.3 63.7 62.7

40% 57.1 55.3 51.6 49.6 50.7 54.0 53.5 55.0 61.0 63.7 63.0 61.8

50% 56.5 55.0 51.2 49.1 50.3 53.6 53.0 54.7 59.2 63.2 62.7 61.3

60% 55.9 54.6 50.8 48.9 50.1 53.3 52.6 54.3 57.0 62.7 62.3 60.9

70% 55.4 54.2 50.6 48.4 49.6 52.0 52.2 53.7 55.9 62.2 61.9 60.6

80% 55.0 53.7 50.3 47.9 49.2 51.0 51.8 53.4 55.3 61.6 61.5 60.0

90% 54.0 53.1 49.8 47.2 48.3 49.6 50.7 52.6 54.4 58.9 60.1 58.1

Full Simulation Period
b 57.8 55.7 51.5 49.2 50.4 53.1 52.9 54.8 59.1 63.3 63.2 61.9

Wet (32%) 54.2 52.6 49.0 48.6 49.4 50.8 51.5 53.1 55.2 60.5 60.5 58.8

Above Normal (16%) 57.9 56.0 51.8 49.7 50.8 53.6 52.6 54.2 57.9 62.6 62.3 61.0

Below Normal (13%) 57.2 54.7 50.9 49.0 50.3 53.8 53.2 54.6 59.9 63.7 63.1 62.0

Dry (24%) 57.5 55.6 51.4 49.3 50.8 54.5 53.7 55.4 61.6 64.3 64.2 63.5

Critical (15%) 61.7 58.3 52.6 50.0 51.6 54.7 54.9 58.0 64.2 68.0 68.4 67.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.3 0.7 0.0 0.1 0.4 0.4 -1.6 -0.6 0.5 1.1 1.7 3.1

20% -0.8 0.9 0.0 -0.2 0.2 0.2 -1.5 -0.1 0.3 0.6 0.8 1.3

30% -2.0 0.8 -0.2 0.0 0.3 0.3 -1.6 -0.1 0.2 0.3 0.4 0.8

40% -1.8 0.1 -0.1 0.0 0.2 0.4 -1.1 -0.2 1.0 0.1 0.1 0.3

50% -1.8 0.3 -0.1 -0.1 0.1 0.5 -0.8 -0.1 0.8 0.2 0.2 0.3

60% -1.7 0.2 -0.2 -0.1 0.2 0.5 -0.6 0.0 0.7 0.2 0.1 0.3

70% -1.5 0.2 -0.1 0.1 0.2 -0.2 -0.3 -0.4 0.5 0.3 0.1 0.4

80% -1.5 0.3 0.0 -0.1 0.2 -0.6 -0.1 -0.3 0.6 0.3 0.1 0.3

90% -1.7 0.4 -0.1 -0.2 -0.2 -0.9 -0.3 -0.2 0.9 -1.2 -0.3 -0.2

Full Simulation Period
b -1.0 0.4 -0.1 0.0 0.1 0.0 -0.9 -0.1 0.6 0.4 0.5 0.7

Wet (32%) -0.8 0.5 0.1 0.0 0.1 -0.4 -0.2 -0.4 0.8 0.3 0.2 0.3

Above Normal (16%) -1.4 0.5 0.0 0.1 0.2 0.3 -0.8 -0.2 0.2 0.2 0.2 0.4

Below Normal (13%) -0.7 0.4 0.0 0.0 0.3 0.5 -0.9 -0.2 1.0 0.4 0.5 0.8

Dry (24%) -1.3 0.5 0.0 0.0 0.2 0.4 -1.6 -0.1 0.2 0.4 0.8 1.3

Critical (15%) -0.8 0.1 -0.5 -0.3 -0.2 -0.2 -1.5 0.5 0.9 1.1 0.8 0.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.8.4 Stanislaus River at Orange Blossom Bridge, Monthly Temperature 



5C.3.3.9 Stanislaus River at Mouth Temperature 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64.3 58.6 51.9 51.4 55.1 60.5 62.1 65.5 72.3 76.5 75.2 71.8

20% 62.9 57.4 51.6 50.8 54.3 59.7 61.1 64.6 71.7 75.5 74.4 70.7

30% 61.7 56.8 51.0 50.2 53.8 59.1 60.3 63.6 70.8 74.9 73.8 70.4

40% 60.6 56.5 50.7 49.7 53.2 58.7 58.8 62.1 70.2 74.3 73.4 69.8

50% 60.1 55.7 50.3 49.4 52.9 57.9 57.9 61.0 67.8 73.8 73.0 69.5

60% 59.6 55.2 49.9 49.0 52.6 57.0 57.1 60.7 65.3 73.1 72.6 69.0

70% 59.0 55.0 49.7 48.8 52.1 55.7 56.2 59.8 63.8 72.9 72.4 68.6

80% 58.7 54.7 49.3 48.5 51.5 53.6 55.7 58.7 62.7 71.7 71.9 68.1

90% 58.2 54.2 49.0 47.9 50.6 52.1 54.8 58.0 61.7 69.3 70.7 66.9

Full Simulation Period
b 60.8 56.0 50.4 49.6 52.9 57.1 58.3 61.6 67.3 73.1 72.6 69.0

Wet (32%) 57.1 53.3 48.5 49.4 51.8 53.6 55.5 58.8 62.9 70.1 70.2 66.6

Above Normal (16%) 61.2 56.5 51.0 50.5 53.4 57.9 57.9 61.6 66.7 73.1 72.9 69.0

Below Normal (13%) 60.1 55.2 49.8 49.2 52.8 58.0 58.5 61.0 68.6 74.3 73.1 69.5

Dry (24%) 60.7 55.8 50.1 49.2 53.2 58.9 59.8 63.3 70.3 74.7 73.4 70.0

Critical (15%) 63.9 57.8 50.7 49.9 54.3 59.7 62.0 65.5 71.4 76.1 75.3 72.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.5 58.4 52.0 51.3 54.5 60.3 63.6 64.1 72.1 76.2 75.1 71.5

20% 65.2 57.8 51.6 50.8 54.0 59.5 63.0 63.5 71.5 75.3 74.3 70.6

30% 64.4 56.9 51.1 50.2 53.6 58.7 62.2 62.7 70.4 74.8 73.8 70.2

40% 63.9 56.3 50.9 49.7 53.0 58.2 60.8 61.5 69.6 74.2 73.4 69.7

50% 62.9 55.9 50.5 49.3 52.5 57.3 60.0 61.2 67.2 73.6 73.0 69.4

60% 62.3 55.3 50.1 49.1 52.2 56.6 58.2 60.8 65.1 73.0 72.6 68.8

70% 61.8 55.1 49.7 48.8 51.9 56.3 56.8 59.8 62.3 72.7 72.4 68.5

80% 61.2 54.6 49.5 48.4 51.4 55.5 56.1 59.1 61.0 71.5 72.0 68.2

90% 60.8 54.2 49.1 47.9 50.4 54.2 55.3 58.5 59.1 70.4 71.3 67.1

Full Simulation Period
b 63.1 56.1 50.5 49.5 52.7 57.3 59.6 61.3 66.3 73.0 72.7 68.9

Wet (32%) 59.3 53.2 48.6 49.3 51.6 54.7 55.9 59.2 60.6 70.1 70.7 66.4

Above Normal (16%) 63.8 56.5 51.1 50.4 53.1 57.9 59.2 61.2 66.1 73.0 72.9 68.9

Below Normal (13%) 62.3 55.1 49.9 49.1 52.4 57.7 60.4 60.8 67.8 74.1 73.1 69.3

Dry (24%) 63.4 56.0 50.2 49.3 53.0 58.4 61.8 62.5 70.1 74.6 73.4 70.0

Critical (15%) 65.8 58.2 51.0 49.9 54.2 59.7 63.5 64.3 71.1 75.9 75.2 71.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.2 -0.2 0.1 -0.1 -0.5 -0.2 1.6 -1.4 -0.2 -0.3 -0.1 -0.4

20% 2.3 0.3 0.1 0.0 -0.2 -0.2 1.9 -1.1 -0.2 -0.1 -0.1 -0.1

30% 2.6 0.1 0.1 0.0 -0.2 -0.4 1.9 -0.9 -0.3 -0.1 0.0 -0.2

40% 3.2 -0.2 0.1 0.0 -0.2 -0.5 2.0 -0.7 -0.6 -0.1 0.0 -0.2

50% 2.8 0.2 0.2 -0.1 -0.4 -0.6 2.1 0.2 -0.6 -0.2 0.0 -0.1

60% 2.6 0.1 0.2 0.0 -0.4 -0.3 1.1 0.1 -0.2 -0.1 0.0 -0.2

70% 2.7 0.1 0.0 0.0 -0.2 0.6 0.6 0.0 -1.5 -0.2 0.0 -0.2

80% 2.6 0.0 0.2 0.0 -0.1 1.9 0.4 0.4 -1.6 -0.2 0.1 0.0

90% 2.5 0.0 0.1 0.1 -0.2 2.1 0.5 0.5 -2.6 1.1 0.6 0.2

Full Simulation Period
b 2.4 0.1 0.1 0.0 -0.2 0.2 1.3 -0.4 -1.0 -0.1 0.1 -0.1

Wet (32%) 2.2 -0.1 0.0 -0.1 -0.2 1.1 0.4 0.4 -2.4 0.0 0.5 -0.1

Above Normal (16%) 2.6 0.0 0.1 -0.1 -0.3 0.0 1.3 -0.5 -0.6 -0.1 0.0 -0.1

Below Normal (13%) 2.2 -0.2 0.1 -0.1 -0.4 -0.4 1.9 -0.2 -0.7 -0.2 0.0 -0.2

Dry (24%) 2.7 0.2 0.2 0.0 -0.3 -0.4 2.0 -0.8 -0.2 0.0 0.0 -0.1

Critical (15%) 1.8 0.4 0.3 0.1 0.0 0.0 1.5 -1.2 -0.3 -0.2 -0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.9.1 Stanislaus River at Mouth, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.5 58.4 52.0 51.3 54.5 60.3 63.6 64.1 72.1 76.2 75.1 71.5

20% 65.2 57.8 51.6 50.8 54.0 59.5 63.0 63.5 71.5 75.3 74.3 70.6

30% 64.4 56.9 51.1 50.2 53.6 58.7 62.2 62.7 70.4 74.8 73.8 70.2

40% 63.9 56.3 50.9 49.7 53.0 58.2 60.8 61.5 69.6 74.2 73.4 69.7

50% 62.9 55.9 50.5 49.3 52.5 57.3 60.0 61.2 67.2 73.6 73.0 69.4

60% 62.3 55.3 50.1 49.1 52.2 56.6 58.2 60.8 65.1 73.0 72.6 68.8

70% 61.8 55.1 49.7 48.8 51.9 56.3 56.8 59.8 62.3 72.7 72.4 68.5

80% 61.2 54.6 49.5 48.4 51.4 55.5 56.1 59.1 61.0 71.5 72.0 68.2

90% 60.8 54.2 49.1 47.9 50.4 54.2 55.3 58.5 59.1 70.4 71.3 67.1

Full Simulation Period
b 63.1 56.1 50.5 49.5 52.7 57.3 59.6 61.3 66.3 73.0 72.7 68.9

Wet (32%) 59.3 53.2 48.6 49.3 51.6 54.7 55.9 59.2 60.6 70.1 70.7 66.4

Above Normal (16%) 63.8 56.5 51.1 50.4 53.1 57.9 59.2 61.2 66.1 73.0 72.9 68.9

Below Normal (13%) 62.3 55.1 49.9 49.1 52.4 57.7 60.4 60.8 67.8 74.1 73.1 69.3

Dry (24%) 63.4 56.0 50.2 49.3 53.0 58.4 61.8 62.5 70.1 74.6 73.4 70.0

Critical (15%) 65.8 58.2 51.0 49.9 54.2 59.7 63.5 64.3 71.1 75.9 75.2 71.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64.3 58.6 51.9 51.4 55.1 60.5 62.1 65.5 72.3 76.5 75.2 71.8

20% 62.9 57.4 51.6 50.8 54.3 59.7 61.1 64.6 71.7 75.5 74.4 70.7

30% 61.7 56.8 51.0 50.2 53.8 59.1 60.3 63.6 70.8 74.9 73.8 70.4

40% 60.6 56.5 50.7 49.7 53.2 58.7 58.8 62.1 70.2 74.3 73.4 69.8

50% 60.1 55.7 50.3 49.4 52.9 57.9 57.9 61.0 67.8 73.8 73.0 69.5

60% 59.6 55.2 49.9 49.0 52.6 57.0 57.1 60.7 65.3 73.1 72.6 69.0

70% 59.0 55.0 49.7 48.8 52.1 55.7 56.2 59.8 63.8 72.9 72.4 68.6

80% 58.7 54.7 49.3 48.5 51.5 53.6 55.7 58.7 62.7 71.7 71.9 68.1

90% 58.2 54.2 49.0 47.9 50.6 52.1 54.8 58.0 61.7 69.3 70.7 66.9

Full Simulation Period
b 60.8 56.0 50.4 49.6 52.9 57.1 58.3 61.6 67.3 73.1 72.6 69.0

Wet (32%) 57.1 53.3 48.5 49.4 51.8 53.6 55.5 58.8 62.9 70.1 70.2 66.6

Above Normal (16%) 61.2 56.5 51.0 50.5 53.4 57.9 57.9 61.6 66.7 73.1 72.9 69.0

Below Normal (13%) 60.1 55.2 49.8 49.2 52.8 58.0 58.5 61.0 68.6 74.3 73.1 69.5

Dry (24%) 60.7 55.8 50.1 49.2 53.2 58.9 59.8 63.3 70.3 74.7 73.4 70.0

Critical (15%) 63.9 57.8 50.7 49.9 54.3 59.7 62.0 65.5 71.4 76.1 75.3 72.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2.2 0.2 -0.1 0.1 0.5 0.2 -1.6 1.4 0.2 0.3 0.1 0.4

20% -2.3 -0.3 -0.1 0.0 0.2 0.2 -1.9 1.1 0.2 0.1 0.1 0.1

30% -2.6 -0.1 -0.1 0.0 0.2 0.4 -1.9 0.9 0.3 0.1 0.0 0.2

40% -3.2 0.2 -0.1 0.0 0.2 0.5 -2.0 0.7 0.6 0.1 0.0 0.2

50% -2.8 -0.2 -0.2 0.1 0.4 0.6 -2.1 -0.2 0.6 0.2 0.0 0.1

60% -2.6 -0.1 -0.2 0.0 0.4 0.3 -1.1 -0.1 0.2 0.1 0.0 0.2

70% -2.7 -0.1 0.0 0.0 0.2 -0.6 -0.6 0.0 1.5 0.2 0.0 0.2

80% -2.6 0.0 -0.2 0.0 0.1 -1.9 -0.4 -0.4 1.6 0.2 -0.1 0.0

90% -2.5 0.0 -0.1 -0.1 0.2 -2.1 -0.5 -0.5 2.6 -1.1 -0.6 -0.2

Full Simulation Period
b -2.4 -0.1 -0.1 0.0 0.2 -0.2 -1.3 0.4 1.0 0.1 -0.1 0.1

Wet (32%) -2.2 0.1 0.0 0.1 0.2 -1.1 -0.4 -0.4 2.4 0.0 -0.5 0.1

Above Normal (16%) -2.6 0.0 -0.1 0.1 0.3 0.0 -1.3 0.5 0.6 0.1 0.0 0.1

Below Normal (13%) -2.2 0.2 -0.1 0.1 0.4 0.4 -1.9 0.2 0.7 0.2 0.0 0.2

Dry (24%) -2.7 -0.2 -0.2 0.0 0.3 0.4 -2.0 0.8 0.2 0.0 0.0 0.1

Critical (15%) -1.8 -0.4 -0.3 -0.1 0.0 0.0 -1.5 1.2 0.3 0.2 0.1 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.9.2 Stanislaus River at Mouth, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.5 58.4 52.0 51.3 54.5 60.3 63.6 64.1 72.1 76.2 75.1 71.5

20% 65.2 57.8 51.6 50.8 54.0 59.5 63.0 63.5 71.5 75.3 74.3 70.6

30% 64.4 56.9 51.1 50.2 53.6 58.7 62.2 62.7 70.4 74.8 73.8 70.2

40% 63.9 56.3 50.9 49.7 53.0 58.2 60.8 61.5 69.6 74.2 73.4 69.7

50% 62.9 55.9 50.5 49.3 52.5 57.3 60.0 61.2 67.2 73.6 73.0 69.4

60% 62.3 55.3 50.1 49.1 52.2 56.6 58.2 60.8 65.1 73.0 72.6 68.8

70% 61.8 55.1 49.7 48.8 51.9 56.3 56.8 59.8 62.3 72.7 72.4 68.5

80% 61.2 54.6 49.5 48.4 51.4 55.5 56.1 59.1 61.0 71.5 72.0 68.2

90% 60.8 54.2 49.1 47.9 50.4 54.2 55.3 58.5 59.1 70.4 71.3 67.1

Full Simulation Period
b 63.1 56.1 50.5 49.5 52.7 57.3 59.6 61.3 66.3 73.0 72.7 68.9

Wet (32%) 59.3 53.2 48.6 49.3 51.6 54.7 55.9 59.2 60.6 70.1 70.7 66.4

Above Normal (16%) 63.8 56.5 51.1 50.4 53.1 57.9 59.2 61.2 66.1 73.0 72.9 68.9

Below Normal (13%) 62.3 55.1 49.9 49.1 52.4 57.7 60.4 60.8 67.8 74.1 73.1 69.3

Dry (24%) 63.4 56.0 50.2 49.3 53.0 58.4 61.8 62.5 70.1 74.6 73.4 70.0

Critical (15%) 65.8 58.2 51.0 49.9 54.2 59.7 63.5 64.3 71.1 75.9 75.2 71.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65.7 58.3 51.9 51.6 55.2 60.9 62.6 65.8 73.2 76.9 75.3 71.7

20% 65.2 57.7 51.5 50.7 54.7 59.7 61.6 64.6 72.4 76.0 74.3 70.7

30% 64.0 56.7 51.0 50.2 53.8 59.2 60.4 63.7 72.1 75.5 73.8 70.2

40% 63.2 56.3 50.8 49.7 53.2 58.7 59.7 62.9 71.7 75.0 73.4 69.9

50% 62.9 55.6 50.4 49.4 52.8 58.2 58.3 62.5 71.1 74.7 73.1 69.4

60% 62.4 55.3 50.0 49.0 52.3 57.3 57.3 61.7 70.3 74.2 72.5 69.0

70% 61.7 55.0 49.6 48.8 52.0 56.7 56.6 60.9 69.3 73.8 72.4 68.7

80% 61.3 54.8 49.4 48.6 51.1 55.0 56.1 60.2 68.5 73.5 72.0 68.1

90% 60.6 54.3 49.0 47.9 50.3 53.5 55.4 59.0 67.4 73.0 71.3 62.2

Full Simulation Period
b 62.9 56.0 50.4 49.6 52.8 57.5 58.7 62.5 69.9 73.7 72.4 68.6

Wet (32%) 59.1 53.3 48.6 49.4 51.4 54.9 55.8 60.0 66.7 70.5 69.7 65.8

Above Normal (16%) 63.8 56.5 51.0 50.5 53.1 57.7 58.3 62.4 70.9 74.8 73.1 69.1

Below Normal (13%) 62.2 55.1 49.7 49.1 52.4 58.3 59.2 62.0 70.7 74.8 73.1 69.5

Dry (24%) 63.2 55.9 50.2 49.2 53.5 59.0 60.2 63.9 71.6 75.0 73.4 69.9

Critical (15%) 65.2 57.8 50.8 49.8 54.7 60.0 62.3 65.7 72.3 76.4 75.1 71.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.8 -0.1 0.0 0.3 0.7 0.5 -1.0 1.7 1.1 0.7 0.2 0.3

20% -0.1 -0.1 -0.1 0.0 0.6 0.2 -1.5 1.1 0.9 0.6 0.0 0.1

30% -0.3 -0.2 -0.1 0.0 0.3 0.5 -1.7 1.0 1.6 0.7 0.0 0.0

40% -0.6 0.0 0.0 0.0 0.2 0.5 -1.1 1.5 2.1 0.8 0.0 0.3

50% 0.0 -0.2 -0.1 0.1 0.3 0.9 -1.7 1.3 3.9 1.1 0.1 0.0

60% 0.1 0.0 -0.1 -0.1 0.1 0.7 -1.0 0.9 5.2 1.2 -0.1 0.2

70% 0.0 -0.1 -0.1 0.0 0.0 0.4 -0.2 1.1 7.0 1.1 0.0 0.2

80% 0.1 0.1 -0.1 0.1 -0.4 -0.4 0.0 1.1 7.5 2.0 0.0 -0.1

90% -0.2 0.1 -0.1 0.0 -0.1 -0.6 0.1 0.6 8.3 2.6 0.1 -4.8

Full Simulation Period
b -0.2 -0.1 -0.1 0.0 0.1 0.3 -0.9 1.2 3.6 0.7 -0.3 -0.2

Wet (32%) -0.2 0.0 0.0 0.1 -0.1 0.2 -0.1 0.8 6.1 0.4 -1.1 -0.6

Above Normal (16%) 0.0 0.0 -0.1 0.1 0.0 -0.1 -0.9 1.2 4.9 1.8 0.2 0.2

Below Normal (13%) -0.2 0.0 -0.2 0.0 0.0 0.6 -1.2 1.2 2.8 0.7 0.0 0.2

Dry (24%) -0.2 0.0 0.0 0.0 0.5 0.5 -1.6 1.4 1.5 0.4 0.0 -0.1

Critical (15%) -0.6 -0.4 -0.2 -0.1 0.5 0.3 -1.2 1.4 1.2 0.5 -0.1 -0.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.9.3 Stanislaus River at Mouth, Monthly Temperature 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66.5 58.4 52.0 51.3 54.5 60.3 63.6 64.1 72.1 76.2 75.1 71.5

20% 65.2 57.8 51.6 50.8 54.0 59.5 63.0 63.5 71.5 75.3 74.3 70.6

30% 64.4 56.9 51.1 50.2 53.6 58.7 62.2 62.7 70.4 74.8 73.8 70.2

40% 63.9 56.3 50.9 49.7 53.0 58.2 60.8 61.5 69.6 74.2 73.4 69.7

50% 62.9 55.9 50.5 49.3 52.5 57.3 60.0 61.2 67.2 73.6 73.0 69.4

60% 62.3 55.3 50.1 49.1 52.2 56.6 58.2 60.8 65.1 73.0 72.6 68.8

70% 61.8 55.1 49.7 48.8 51.9 56.3 56.8 59.8 62.3 72.7 72.4 68.5

80% 61.2 54.6 49.5 48.4 51.4 55.5 56.1 59.1 61.0 71.5 72.0 68.2

90% 60.8 54.2 49.1 47.9 50.4 54.2 55.3 58.5 59.1 70.4 71.3 67.1

Full Simulation Period
b 63.1 56.1 50.5 49.5 52.7 57.3 59.6 61.3 66.3 73.0 72.7 68.9

Wet (32%) 59.3 53.2 48.6 49.3 51.6 54.7 55.9 59.2 60.6 70.1 70.7 66.4

Above Normal (16%) 63.8 56.5 51.1 50.4 53.1 57.9 59.2 61.2 66.1 73.0 72.9 68.9

Below Normal (13%) 62.3 55.1 49.9 49.1 52.4 57.7 60.4 60.8 67.8 74.1 73.1 69.3

Dry (24%) 63.4 56.0 50.2 49.3 53.0 58.4 61.8 62.5 70.1 74.6 73.4 70.0

Critical (15%) 65.8 58.2 51.0 49.9 54.2 59.7 63.5 64.3 71.1 75.9 75.2 71.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65.4 58.6 52.2 51.4 55.1 60.5 60.1 64.4 72.3 76.3 75.4 72.0

20% 63.3 57.7 51.5 50.8 54.4 59.7 59.1 62.6 71.8 75.6 74.6 71.0

30% 62.0 57.0 51.0 50.3 53.7 59.2 58.7 61.5 70.9 75.0 73.9 70.5

40% 61.1 56.7 50.5 49.7 53.2 58.7 58.3 60.8 70.1 74.3 73.5 70.0

50% 60.4 56.0 50.3 49.3 52.9 57.9 57.7 60.1 67.6 73.9 73.1 69.7

60% 59.7 55.4 50.0 49.0 52.6 57.1 57.3 59.5 65.2 73.1 72.6 69.2

70% 59.2 55.1 49.7 48.9 52.0 55.9 56.3 59.0 64.0 72.9 72.4 68.7

80% 58.7 54.8 49.3 48.5 51.5 53.8 55.7 58.3 62.7 72.0 72.0 68.2

90% 58.2 54.2 48.9 47.9 50.6 52.1 55.0 57.9 61.5 69.4 71.3 66.9

Full Simulation Period
b 61.1 56.2 50.4 49.6 52.9 57.1 57.6 60.6 67.4 73.4 72.9 69.2

Wet (32%) 57.5 53.4 48.6 49.4 51.8 53.8 55.6 58.4 63.1 70.8 71.0 66.8

Above Normal (16%) 61.5 56.7 51.1 50.5 53.5 57.9 57.5 60.4 66.5 73.1 73.0 69.1

Below Normal (13%) 60.6 55.3 49.8 49.2 52.8 58.0 58.1 60.2 68.7 74.4 73.2 69.7

Dry (24%) 61.0 56.1 50.1 49.3 53.3 58.9 58.7 62.0 70.2 74.7 73.6 70.4

Critical (15%) 64.1 58.1 50.7 49.8 54.3 59.7 60.0 64.0 71.6 76.4 75.6 72.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.1 0.3 0.2 0.1 0.6 0.2 -3.5 0.3 0.3 0.1 0.3 0.6

20% -1.9 0.0 -0.1 0.0 0.3 0.2 -3.9 -0.9 0.4 0.2 0.3 0.4

30% -2.3 0.1 -0.1 0.1 0.1 0.5 -3.4 -1.1 0.4 0.3 0.1 0.2

40% -2.8 0.4 -0.4 0.0 0.2 0.5 -2.5 -0.7 0.5 0.1 0.1 0.3

50% -2.5 0.1 -0.1 0.0 0.4 0.6 -2.3 -1.1 0.4 0.3 0.1 0.3

60% -2.5 0.1 -0.1 0.0 0.4 0.5 -0.9 -1.3 0.0 0.1 0.0 0.4

70% -2.6 0.0 0.0 0.1 0.1 -0.4 -0.5 -0.8 1.7 0.2 0.0 0.3

80% -2.5 0.2 -0.2 0.1 0.1 -1.7 -0.4 -0.8 1.7 0.5 0.0 0.0

90% -2.5 0.0 -0.2 0.0 0.2 -2.1 -0.3 -0.6 2.4 -1.0 0.0 -0.2

Full Simulation Period
b -2.0 0.1 -0.1 0.0 0.3 -0.1 -1.9 -0.6 1.1 0.4 0.2 0.3

Wet (32%) -1.8 0.2 0.0 0.1 0.2 -0.9 -0.3 -0.8 2.5 0.7 0.3 0.4

Above Normal (16%) -2.3 0.1 -0.1 0.1 0.3 0.0 -1.6 -0.8 0.5 0.1 0.0 0.2

Below Normal (13%) -1.8 0.2 -0.1 0.1 0.4 0.4 -2.3 -0.6 0.9 0.3 0.1 0.3

Dry (24%) -2.4 0.1 -0.1 0.0 0.4 0.5 -3.1 -0.5 0.1 0.1 0.2 0.4

Critical (15%) -1.6 0.0 -0.3 -0.1 0.0 0.0 -3.5 -0.3 0.4 0.5 0.4 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Table 5C.3.3.9.4 Stanislaus River at Mouth, Monthly Temperature 



5C.3.3.10 San Joaquin River at Vernalis Flow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,498 2,953 4,804 11,135 14,596 15,471 14,974 14,174 9,351 5,890 2,796 3,060

20% 3,161 2,777 2,857 4,812 10,143 10,197 10,637 8,318 4,690 2,628 2,589 2,654

30% 2,980 2,527 2,401 3,610 6,118 8,459 8,616 5,534 3,364 1,985 1,904 2,490

40% 2,796 2,395 2,215 2,629 4,232 5,570 7,564 4,609 2,947 1,735 1,666 2,125

50% 2,601 2,219 2,101 2,402 3,420 3,847 6,017 3,925 2,246 1,487 1,488 1,930

60% 2,401 2,169 2,046 2,293 2,683 3,459 4,832 3,062 1,859 1,366 1,403 1,835

70% 2,247 2,059 1,979 2,114 2,305 2,906 3,776 2,699 1,448 1,154 1,307 1,739

80% 1,994 1,951 1,829 1,884 2,150 2,371 2,789 2,153 1,293 1,087 1,202 1,611

90% 1,849 1,763 1,669 1,699 1,947 2,204 1,887 1,678 1,085 885 1,067 1,476

Full Simulation Period
b 2,672 2,611 3,391 5,070 6,655 7,278 7,528 6,039 4,194 2,622 1,847 2,223

Wet (23%) 2,918 3,513 6,545 11,446 15,776 16,863 15,423 14,628 11,335 6,676 3,135 3,416

Above Normal (24%) 2,700 2,416 2,663 4,883 6,881 7,536 8,542 5,264 3,280 1,989 1,975 2,345

Below Normal (10%) 2,538 2,249 3,661 3,507 3,651 4,149 6,337 4,140 2,076 1,463 1,446 1,837

Dry (16%) 2,767 2,569 2,232 2,402 2,549 3,241 3,996 2,805 1,680 1,254 1,347 1,776

Critical (27%) 2,426 2,168 1,915 1,877 2,090 2,288 2,307 1,929 1,115 926 1,060 1,487

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146

20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658

30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503

40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142

50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944

60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842

70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743

80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611

90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456

Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352

Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789

Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -14% 7% 3% 0% 0% 0% -2% 1% 8% -5% -2% 3%

20% -15% 2% 3% 0% 1% -7% -4% 0% 21% 0% 0% 0%

30% -15% 5% 6% 1% 3% -6% -2% 3% 4% 0% 0% 1%

40% -17% 4% 6% 2% 1% -3% -2% 0% 8% 0% 1% 1%

50% -17% 7% 7% 6% 0% 1% 0% 3% 5% 1% 1% 1%

60% -19% 3% 6% 2% 3% 2% -10% 7% 2% 1% 1% 0%

70% -22% 4% 2% 2% 6% 2% -17% 7% 3% 1% 1% 0%

80% -20% 2% 4% 2% 1% 2% -12% 10% -1% 0% 1% 0%

90% -24% 2% 2% 2% 0% 1% -6% 13% 0% 6% 0% 0%

Full Simulation Period
b -16% 4% 3% 1% 1% -2% -4% 1% 8% 0% -1% 1%

Wet (23%) -14% 3% 2% 1% 0% -3% 0% -1% 10% -1% -2% 1%

Above Normal (24%) -15% 5% 4% 1% 1% -2% -3% 2% 7% 0% 0% 0%

Below Normal (10%) -18% 7% 4% 3% 2% -1% -8% 2% 7% 1% 1% 1%

Dry (16%) -15% 4% 5% 4% 3% 2% -11% 6% 2% 1% 1% 1%

Critical (27%) -19% 4% 4% 3% 2% 1% -12% 10% 0% 2% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.10.1 San Joaquin River at Vernalis, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146

20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658

30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503

40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142

50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944

60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842

70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743

80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611

90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456

Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352

Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789

Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,498 2,953 4,804 11,135 14,596 15,471 14,974 14,174 9,351 5,890 2,796 3,060

20% 3,161 2,777 2,857 4,812 10,143 10,197 10,637 8,318 4,690 2,628 2,589 2,654

30% 2,980 2,527 2,401 3,610 6,118 8,459 8,616 5,534 3,364 1,985 1,904 2,490

40% 2,796 2,395 2,215 2,629 4,232 5,570 7,564 4,609 2,947 1,735 1,666 2,125

50% 2,601 2,219 2,101 2,402 3,420 3,847 6,017 3,925 2,246 1,487 1,488 1,930

60% 2,401 2,169 2,046 2,293 2,683 3,459 4,832 3,062 1,859 1,366 1,403 1,835

70% 2,247 2,059 1,979 2,114 2,305 2,906 3,776 2,699 1,448 1,154 1,307 1,739

80% 1,994 1,951 1,829 1,884 2,150 2,371 2,789 2,153 1,293 1,087 1,202 1,611

90% 1,849 1,763 1,669 1,699 1,947 2,204 1,887 1,678 1,085 885 1,067 1,476

Full Simulation Period
b 2,672 2,611 3,391 5,070 6,655 7,278 7,528 6,039 4,194 2,622 1,847 2,223

Wet (23%) 2,918 3,513 6,545 11,446 15,776 16,863 15,423 14,628 11,335 6,676 3,135 3,416

Above Normal (24%) 2,700 2,416 2,663 4,883 6,881 7,536 8,542 5,264 3,280 1,989 1,975 2,345

Below Normal (10%) 2,538 2,249 3,661 3,507 3,651 4,149 6,337 4,140 2,076 1,463 1,446 1,837

Dry (16%) 2,767 2,569 2,232 2,402 2,549 3,241 3,996 2,805 1,680 1,254 1,347 1,776

Critical (27%) 2,426 2,168 1,915 1,877 2,090 2,288 2,307 1,929 1,115 926 1,060 1,487

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16% -6% -3% 0% 0% 0% 2% -1% -8% 5% 2% -3%

20% 17% -2% -3% 0% -1% 8% 5% 0% -18% 0% 0% 0%

30% 18% -5% -6% -1% -3% 7% 2% -3% -4% 0% 0% -1%

40% 20% -4% -5% -2% -1% 3% 2% 0% -8% 0% -1% -1%

50% 21% -7% -7% -6% 0% -1% 0% -3% -4% -1% -1% -1%

60% 23% -3% -6% -2% -3% -1% 11% -7% -2% -1% -1% 0%

70% 28% -4% -2% -2% -6% -2% 21% -7% -2% -1% -1% 0%

80% 25% -2% -4% -2% -1% -2% 14% -9% 2% 0% -1% 0%

90% 31% -2% -2% -2% 0% -1% 6% -11% 0% -6% 0% 0%

Full Simulation Period
b 19% -4% -3% -1% -1% 2% 4% -1% -8% 0% 1% -1%

Wet (23%) 17% -3% -1% -1% 0% 3% 0% 1% -9% 1% 2% -1%

Above Normal (24%) 18% -5% -3% -1% -1% 2% 3% -2% -7% 0% 0% 0%

Below Normal (10%) 22% -6% -4% -3% -2% 1% 8% -2% -7% -1% -1% -1%

Dry (16%) 18% -4% -5% -3% -3% -2% 13% -6% -2% -1% -1% -1%

Critical (27%) 23% -4% -4% -3% -2% -1% 14% -9% 0% -2% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.10.2 San Joaquin River at Vernalis, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146

20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658

30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503

40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142

50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944

60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842

70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743

80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611

90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456

Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352

Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789

Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,023 3,053 4,949 12,089 17,246 15,467 14,936 14,309 10,004 6,473 3,525 3,287

20% 2,667 2,830 2,938 4,833 10,213 9,874 10,251 7,931 4,627 2,495 2,587 2,623

30% 2,494 2,583 2,421 3,540 6,797 7,753 8,532 5,438 2,558 1,926 1,892 2,464

40% 2,328 2,478 2,304 2,753 4,210 5,305 7,580 4,344 2,294 1,722 1,667 2,125

50% 2,137 2,313 2,191 2,439 3,215 3,847 6,112 3,821 1,955 1,506 1,495 1,932

60% 1,956 2,244 2,140 2,236 2,668 3,440 4,501 2,907 1,700 1,361 1,415 1,838

70% 1,782 2,148 2,012 2,088 2,360 2,906 3,355 2,502 1,364 1,164 1,319 1,743

80% 1,609 1,974 1,886 1,824 2,090 2,371 2,581 2,158 1,241 1,026 1,211 1,612

90% 1,466 1,763 1,669 1,639 1,849 2,205 1,936 1,650 1,001 930 1,065 1,477

Full Simulation Period
b 2,252 2,683 3,501 5,108 6,872 7,145 7,431 5,830 4,009 2,655 1,882 2,271

Wet (23%) 2,505 3,604 6,760 11,512 16,584 16,445 15,425 14,237 11,476 6,916 3,267 3,610

Above Normal (24%) 2,310 2,488 2,775 4,925 6,937 7,444 8,476 5,078 2,579 1,910 1,972 2,341

Below Normal (10%) 2,067 2,299 3,711 3,708 3,857 4,057 6,015 3,856 1,865 1,472 1,454 1,834

Dry (16%) 2,346 2,646 2,309 2,419 2,607 3,241 3,785 2,611 1,568 1,253 1,360 1,782

Critical (27%) 1,991 2,227 1,974 1,842 2,043 2,273 2,247 1,874 1,080 912 1,067 1,497

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% -3% 0% 8% 18% 0% 2% 0% -1% 15% 29% 4%

20% -1% 0% -1% 0% 0% 4% 1% -4% -19% -5% 0% -1%

30% -1% -3% -5% -3% 8% -2% 1% -4% -27% -3% 0% -2%

40% 0% -1% -2% 2% -1% -2% 2% -6% -28% -1% -1% -1%

50% -1% -3% -3% -4% -6% -1% 2% -5% -17% 0% 0% -1%

60% 0% 0% -1% -5% -4% -2% 3% -11% -10% -1% 0% 0%

70% 2% 0% -1% -3% -3% -2% 8% -13% -8% 0% 0% 0%

80% 1% 0% -1% -5% -4% -2% 6% -9% -3% -6% 0% 0%

90% 4% -2% -2% -5% -5% -1% 9% -13% -8% -1% -1% 0%

Full Simulation Period
b 0% -1% 0% -1% 3% 0% 2% -4% -12% 1% 2% 1%

Wet (23%) 0% -1% 2% 0% 5% 1% 0% -1% -8% 4% 6% 4%

Above Normal (24%) 1% -2% 1% 0% 0% 0% 3% -5% -27% -4% 0% 0%

Below Normal (10%) -1% -4% -3% 3% 4% -1% 3% -8% -16% -1% 0% -1%

Dry (16%) 0% -1% -2% -3% -1% -2% 7% -12% -9% -1% 0% 0%

Critical (27%) 1% -1% -1% -4% -4% -2% 11% -12% -3% -3% 1% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.10.3 San Joaquin River at Vernalis, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,015 3,156 4,932 11,157 14,594 15,467 14,666 14,360 10,139 5,612 2,740 3,146

20% 2,692 2,843 2,953 4,819 10,200 9,482 10,169 8,291 5,696 2,636 2,600 2,658

30% 2,520 2,663 2,541 3,655 6,300 7,933 8,421 5,676 3,488 1,990 1,897 2,503

40% 2,331 2,500 2,341 2,692 4,268 5,393 7,435 4,617 3,188 1,742 1,676 2,142

50% 2,157 2,386 2,257 2,544 3,420 3,883 6,016 4,043 2,349 1,506 1,500 1,944

60% 1,952 2,244 2,165 2,343 2,774 3,511 4,349 3,276 1,895 1,379 1,415 1,842

70% 1,752 2,141 2,027 2,153 2,443 2,963 3,119 2,891 1,485 1,170 1,321 1,743

80% 1,597 1,984 1,903 1,923 2,174 2,414 2,442 2,362 1,274 1,088 1,211 1,611

90% 1,411 1,793 1,699 1,733 1,945 2,230 1,779 1,890 1,085 941 1,071 1,478

Full Simulation Period
b 2,241 2,721 3,492 5,136 6,700 7,131 7,255 6,101 4,547 2,625 1,838 2,238

Wet (23%) 2,497 3,627 6,644 11,506 15,763 16,308 15,374 14,433 12,512 6,641 3,078 3,456

Above Normal (24%) 2,288 2,532 2,757 4,947 6,946 7,415 8,260 5,348 3,525 1,999 1,977 2,352

Below Normal (10%) 2,086 2,397 3,810 3,608 3,723 4,101 5,842 4,213 2,225 1,481 1,457 1,856

Dry (16%) 2,339 2,684 2,347 2,487 2,628 3,304 3,551 2,976 1,714 1,267 1,362 1,789

Critical (27%) 1,974 2,251 1,998 1,927 2,138 2,311 2,031 2,122 1,116 943 1,059 1,485

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,495 2,953 4,804 11,129 14,597 15,473 14,976 14,176 9,351 5,773 2,776 3,084

20% 3,146 2,777 2,897 4,811 10,142 9,856 10,265 8,232 4,688 2,628 2,589 2,654

30% 2,938 2,527 2,401 3,610 6,118 8,461 8,576 5,670 3,364 1,985 1,904 2,488

40% 2,763 2,395 2,204 2,629 4,232 5,570 7,567 5,162 2,947 1,735 1,666 2,125

50% 2,588 2,219 2,101 2,402 3,420 3,846 6,110 4,183 2,219 1,484 1,488 1,930

60% 2,385 2,169 2,046 2,289 2,683 3,459 5,047 3,554 1,860 1,365 1,402 1,835

70% 2,196 2,059 1,979 2,083 2,303 2,906 4,317 2,916 1,447 1,155 1,307 1,739

80% 1,988 1,951 1,829 1,883 2,145 2,371 3,100 2,401 1,283 1,052 1,202 1,611

90% 1,849 1,763 1,669 1,699 1,947 2,204 2,461 2,245 1,000 885 1,025 1,431

Full Simulation Period
b 2,660 2,609 3,371 5,071 6,639 7,235 7,686 6,290 4,174 2,597 1,818 2,213

Wet (23%) 2,903 3,513 6,448 11,445 15,743 16,679 15,389 14,666 11,287 6,580 3,020 3,379

Above Normal (24%) 2,691 2,411 2,679 4,897 6,864 7,536 8,487 5,671 3,280 1,989 1,975 2,345

Below Normal (10%) 2,531 2,249 3,661 3,506 3,650 4,149 6,299 4,206 2,062 1,462 1,446 1,837

Dry (16%) 2,750 2,569 2,232 2,400 2,547 3,241 4,420 3,245 1,672 1,253 1,346 1,776

Critical (27%) 2,418 2,163 1,910 1,871 2,078 2,288 2,741 2,177 1,090 916 1,051 1,480

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16% -6% -3% 0% 0% 0% 2% -1% -8% 3% 1% -2%

20% 17% -2% -2% 0% -1% 4% 1% -1% -18% 0% 0% 0%

30% 17% -5% -6% -1% -3% 7% 2% 0% -4% 0% 0% -1%

40% 19% -4% -6% -2% -1% 3% 2% 12% -8% 0% -1% -1%

50% 20% -7% -7% -6% 0% -1% 2% 3% -6% -1% -1% -1%

60% 22% -3% -6% -2% -3% -1% 16% 8% -2% -1% -1% 0%

70% 25% -4% -2% -3% -6% -2% 38% 1% -3% -1% -1% 0%

80% 24% -2% -4% -2% -1% -2% 27% 2% 1% -3% -1% 0%

90% 31% -2% -2% -2% 0% -1% 38% 19% -8% -6% -4% -3%

Full Simulation Period
b 19% -4% -3% -1% -1% 1% 6% 3% -8% -1% -1% -1%

Wet (23%) 16% -3% -3% -1% 0% 2% 0% 2% -10% -1% -2% -2%

Above Normal (24%) 18% -5% -3% -1% -1% 2% 3% 6% -7% -1% 0% 0%

Below Normal (10%) 21% -6% -4% -3% -2% 1% 8% 0% -7% -1% -1% -1%

Dry (16%) 18% -4% -5% -3% -3% -2% 24% 9% -2% -1% -1% -1%

Critical (27%) 22% -4% -4% -3% -3% -1% 35% 3% -2% -3% -1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Statistic

Monthly Flow (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.10.4 San Joaquin River at Vernalis, Monthly Flow 



5C.3.3.11 Old and Middle River Flow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,094 6,333 7,834 5,445 4,160 2,848 1,180 763 277 1,161

20% 586 874 2,112 4,323 4,927 4,179 2,834 1,727 609 688 259 1,134

30% 576 825 1,003 3,149 3,624 2,834 1,795 1,200 548 573 246 909

40% 423 657 761 1,793 2,868 2,092 1,504 1,004 465 497 246 656

50% 270 586 611 1,299 2,037 1,676 1,197 843 431 492 246 261

60% 246 368 359 1,050 1,407 1,204 946 731 422 400 246 201

70% 246 268 315 800 1,023 1,061 758 592 408 307 246 179

80% 246 268 278 586 823 783 598 520 383 307 246 179

90% 184 210 277 486 633 662 564 446 334 246 240 179

Full Simulation Period
b 401 686 1,416 2,720 3,186 2,697 1,812 1,281 648 495 258 565

Wet (32%) 520 1,020 2,913 5,509 5,771 5,000 3,288 2,394 1,120 655 273 1,133

Above Normal (16%) 332 742 1,502 3,049 3,807 3,236 1,938 1,201 485 667 251 662

Below Normal (13%) 471 650 582 1,077 2,048 1,113 1,019 789 445 508 254 211

Dry (24%) 341 470 471 981 1,443 1,396 999 680 431 315 257 191

Critical (15%) 253 296 418 723 861 747 559 410 348 249 235 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260

20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240

30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234

40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227

50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219

60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181

70% 246 268 314 673 908 901 597 563 433 307 246 179

80% 246 268 277 518 698 752 567 535 422 307 232 179

90% 211 208 277 405 562 601 528 437 377 246 215 179

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319

Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224

Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191

Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -42% 0% -1% 4% 3% 6% -5% -11% -1% -12% -3% -78%

20% -52% -56% -5% 3% 0% 5% -9% -8% 11% -14% -3% -79%

30% -54% -60% -5% -10% -7% -6% -17% -21% 7% -10% 0% -74%

40% -41% -56% -17% -13% 1% -1% -19% -20% 20% -1% 0% -65%

50% -9% -54% -22% -17% -7% -3% -29% -13% 18% -3% 0% -16%

60% 0% -27% 6% -21% -16% -8% -23% -8% 15% 0% 0% -10%

70% 0% 0% 0% -16% -11% -15% -21% -5% 6% 0% 0% 0%

80% 0% 0% 0% -11% -15% -4% -5% 3% 10% 0% -6% 0%

90% 15% -1% 0% -17% -11% -9% -6% -2% 13% 0% -10% 0%

Full Simulation Period
b -29% -26% -1% -5% -2% -1% -11% -9% 9% -8% -2% -58%

Wet (32%) -35% -22% 3% -1% 0% 2% -8% -9% 8% -8% -1% -72%

Above Normal (16%) -24% -24% -7% -7% 0% 2% -17% -15% 16% -10% -1% -66%

Below Normal (13%) -38% -33% -6% -18% 1% -3% -20% -9% 20% -14% 0% -3%

Dry (24%) -24% -37% -7% -17% -12% -11% -12% -7% 5% -2% -6% 0%

Critical (15%) -5% -18% -13% -7% -20% -9% -6% -6% -1% 0% -2% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.11.1 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260

20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240

30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234

40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227

50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219

60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181

70% 246 268 314 673 908 901 597 563 433 307 246 179

80% 246 268 277 518 698 752 567 535 422 307 232 179

90% 211 208 277 405 562 601 528 437 377 246 215 179

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319

Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224

Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191

Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 614 893 4,094 6,333 7,834 5,445 4,160 2,848 1,180 763 277 1,161

20% 586 874 2,112 4,323 4,927 4,179 2,834 1,727 609 688 259 1,134

30% 576 825 1,003 3,149 3,624 2,834 1,795 1,200 548 573 246 909

40% 423 657 761 1,793 2,868 2,092 1,504 1,004 465 497 246 656

50% 270 586 611 1,299 2,037 1,676 1,197 843 431 492 246 261

60% 246 368 359 1,050 1,407 1,204 946 731 422 400 246 201

70% 246 268 315 800 1,023 1,061 758 592 408 307 246 179

80% 246 268 278 586 823 783 598 520 383 307 246 179

90% 184 210 277 486 633 662 564 446 334 246 240 179

Full Simulation Period
b 401 686 1,416 2,720 3,186 2,697 1,812 1,281 648 495 258 565

Wet (32%) 520 1,020 2,913 5,509 5,771 5,000 3,288 2,394 1,120 655 273 1,133

Above Normal (16%) 332 742 1,502 3,049 3,807 3,236 1,938 1,201 485 667 251 662

Below Normal (13%) 471 650 582 1,077 2,048 1,113 1,019 789 445 508 254 211

Dry (24%) 341 470 471 981 1,443 1,396 999 680 431 315 257 191

Critical (15%) 253 296 418 723 861 747 559 410 348 249 235 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 72% 0% 1% -4% -3% -6% 5% 12% 1% 14% 3% 346%

20% 107% 128% 5% -3% 0% -5% 10% 9% -10% 16% 3% 372%

30% 118% 152% 5% 11% 7% 7% 20% 26% -7% 11% 0% 288%

40% 68% 126% 20% 15% -1% 1% 24% 25% -16% 1% 0% 189%

50% 10% 119% 28% 20% 7% 3% 40% 15% -15% 4% 0% 19%

60% 0% 37% -6% 26% 19% 9% 31% 8% -13% 0% 0% 11%

70% 0% 0% 0% 19% 13% 18% 27% 5% -6% 0% 0% 0%

80% 0% 0% 0% 13% 18% 4% 5% -3% -9% 0% 6% 0%

90% -13% 1% 0% 20% 13% 10% 7% 2% -12% 0% 11% 0%

Full Simulation Period
b 40% 36% 1% 5% 2% 1% 12% 10% -8% 8% 2% 139%

Wet (32%) 53% 29% -3% 1% 0% -2% 9% 10% -7% 8% 1% 255%

Above Normal (16%) 31% 31% 8% 7% 0% -2% 20% 17% -14% 11% 1% 195%

Below Normal (13%) 62% 50% 7% 23% -1% 3% 25% 10% -17% 16% 0% 3%

Dry (24%) 31% 59% 7% 20% 14% 13% 14% 7% -5% 2% 6% 0%

Critical (15%) 5% 21% 15% 8% 25% 10% 6% 6% 1% 0% 2% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.11.2 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260

20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240

30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234

40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227

50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219

60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181

70% 246 268 314 673 908 901 597 563 433 307 246 179

80% 246 268 277 518 698 752 567 535 422 307 232 179

90% 211 208 277 405 562 601 528 437 377 246 215 179

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319

Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224

Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191

Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 298 902 4,155 6,646 7,924 5,788 3,812 2,471 1,066 729 265 261

20% 266 389 2,140 4,462 4,802 4,293 2,584 1,383 630 659 246 245

30% 257 319 1,154 3,104 3,795 2,714 1,525 913 572 575 246 235

40% 246 290 722 1,875 3,031 2,137 1,238 750 502 492 246 229

50% 246 268 480 1,398 2,079 1,678 867 704 477 492 246 222

60% 246 268 398 1,061 1,416 1,185 754 630 436 428 246 191

70% 246 268 336 768 1,078 1,032 601 579 422 307 246 179

80% 246 268 277 599 821 789 566 493 409 307 241 179

90% 185 208 277 497 634 654 512 437 351 246 222 179

Full Simulation Period
b 277 506 1,465 2,772 3,236 2,711 1,617 1,122 656 490 252 240

Wet (32%) 333 791 3,116 5,609 5,812 5,020 2,996 2,109 1,118 649 271 319

Above Normal (16%) 242 568 1,461 3,096 3,903 3,292 1,636 960 514 645 246 228

Below Normal (13%) 281 422 564 1,156 2,186 1,120 856 699 457 507 254 221

Dry (24%) 250 297 457 992 1,459 1,384 882 612 445 321 245 191

Critical (15%) 234 243 397 721 859 752 528 397 346 246 230 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -16% 1% 2% 1% -2% 0% -3% -3% -9% 9% -1% 0%

20% -6% 2% 7% 0% -3% -2% 0% -13% -7% 11% -2% 2%

30% -3% -3% 21% 10% 12% 2% 2% -4% -3% 12% 0% 0%

40% -2% 0% 14% 20% 5% 4% 2% -6% -10% 0% 0% 1%

50% 0% 0% 1% 29% 9% 3% 1% -4% -6% 4% 0% 1%

60% 0% 0% 4% 27% 20% 7% 4% -7% -10% 7% 0% 6%

70% 0% 0% 7% 14% 19% 14% 1% 3% -2% 0% 0% 0%

80% 0% 0% 0% 16% 18% 5% 0% -8% -3% 0% 4% 0%

90% -13% 0% 0% 23% 13% 9% -3% 0% -7% 0% 3% 0%

Full Simulation Period
b -3% 0% 4% 7% 4% 1% 0% -3% -7% 7% 0% 1%

Wet (32%) -2% 0% 4% 3% 1% -1% 0% -3% -8% 7% 0% 0%

Above Normal (16%) -4% 0% 5% 9% 2% -1% 1% -7% -9% 7% -1% 1%

Below Normal (13%) -4% -3% 4% 32% 6% 4% 5% -3% -14% 16% 0% 7%

Dry (24%) -4% 0% 4% 22% 15% 12% 0% -4% -2% 4% 1% 0%

Critical (15%) -2% 0% 9% 8% 25% 11% 1% 3% 0% -1% 0% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.11.3 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 357 895 4,054 6,567 8,061 5,795 3,950 2,541 1,167 670 268 260

20% 283 383 2,007 4,470 4,927 4,380 2,580 1,582 679 593 251 240

30% 264 327 950 2,828 3,382 2,653 1,494 954 588 515 246 234

40% 251 291 635 1,564 2,894 2,062 1,215 801 556 492 246 227

50% 246 268 477 1,080 1,904 1,621 855 734 507 475 246 219

60% 246 268 382 833 1,179 1,104 724 674 485 400 246 181

70% 246 268 314 673 908 901 597 563 433 307 246 179

80% 246 268 277 518 698 752 567 535 422 307 232 179

90% 211 208 277 405 562 601 528 437 377 246 215 179

Full Simulation Period
b 286 506 1,408 2,595 3,126 2,682 1,611 1,161 705 458 252 237

Wet (32%) 340 791 3,011 5,453 5,779 5,081 3,010 2,178 1,209 605 271 319

Above Normal (16%) 253 566 1,391 2,845 3,822 3,311 1,615 1,026 562 601 249 224

Below Normal (13%) 291 433 545 879 2,062 1,078 813 719 533 437 255 206

Dry (24%) 260 296 439 815 1,269 1,236 879 635 454 310 242 191

Critical (15%) 240 244 364 670 690 680 525 386 346 248 231 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623 960 4,115 6,339 7,831 5,439 4,160 2,849 1,180 767 284 1,161

20% 594 874 2,112 4,319 4,907 4,174 2,807 1,763 606 688 256 1,134

30% 576 830 1,008 3,149 3,653 2,835 1,798 1,237 524 593 246 910

40% 423 660 762 1,785 2,869 2,092 1,542 1,002 453 501 246 651

50% 257 586 616 1,301 2,053 1,666 1,234 873 423 492 246 255

60% 246 369 359 1,048 1,406 1,203 1,028 776 422 400 246 204

70% 246 268 310 800 1,025 1,057 817 629 401 308 246 179

80% 246 268 286 585 823 783 712 561 370 307 246 179

90% 184 211 277 486 633 662 623 462 330 246 230 179

Full Simulation Period
b 401 690 1,413 2,714 3,184 2,695 1,848 1,312 642 500 257 565

Wet (32%) 517 1,020 2,905 5,499 5,773 4,996 3,288 2,411 1,117 667 273 1,132

Above Normal (16%) 334 767 1,505 3,048 3,795 3,232 1,947 1,223 482 668 251 661

Below Normal (13%) 471 650 582 1,075 2,047 1,110 1,061 821 434 513 254 214

Dry (24%) 342 471 467 980 1,444 1,396 1,081 720 423 316 256 191

Critical (15%) 254 296 418 714 856 747 621 462 346 249 233 179

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 75% 7% 2% -3% -3% -6% 5% 12% 1% 14% 6% 346%

20% 110% 128% 5% -3% 0% -5% 9% 11% -11% 16% 2% 372%

30% 118% 154% 6% 11% 8% 7% 20% 30% -11% 15% 0% 288%

40% 68% 127% 20% 14% -1% 1% 27% 25% -19% 2% 0% 186%

50% 5% 119% 29% 20% 8% 3% 44% 19% -17% 4% 0% 17%

60% 0% 38% -6% 26% 19% 9% 42% 15% -13% 0% 0% 13%

70% 0% 0% -1% 19% 13% 17% 37% 12% -7% 0% 0% 0%

80% 0% 0% 3% 13% 18% 4% 25% 5% -12% 0% 6% 0%

90% -13% 1% 0% 20% 13% 10% 18% 6% -13% 0% 7% 0%

Full Simulation Period
b 40% 36% 0% 5% 2% 0% 15% 13% -9% 9% 2% 138%

Wet (32%) 52% 29% -3% 1% 0% -2% 9% 11% -8% 10% 1% 255%

Above Normal (16%) 32% 35% 8% 7% -1% -2% 21% 19% -14% 11% 1% 195%

Below Normal (13%) 62% 50% 7% 22% -1% 3% 31% 14% -19% 17% 0% 4%

Dry (24%) 31% 59% 6% 20% 14% 13% 23% 13% -7% 2% 6% 0%

Critical (15%) 6% 21% 15% 7% 24% 10% 18% 20% 0% 0% 1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Outflow Volume (TAF)

Statistic

Monthly Outflow Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Outflow Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.11.4 Sacramento/San Joaquin River Delta Outflow, Monthly Outflow Volume 



5C.3.3.12 X2 Position 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.4 93.6 90.8 84.0 77.3 75.9 78.1 81.0 83.1 86.5 89.7 91.9

20% 91.8 91.4 87.6 82.3 71.7 72.8 73.6 79.3 81.8 84.9 88.1 91.1

30% 91.6 90.9 83.9 79.8 67.2 65.7 70.0 77.3 81.0 84.3 87.5 90.6

40% 91.1 88.1 82.5 73.5 64.0 64.5 66.7 72.3 80.2 82.4 86.2 90.1

50% 89.7 81.1 81.1 71.2 58.5 59.9 64.7 69.9 77.8 80.6 84.8 88.5

60% 81.0 81.0 79.7 64.4 55.2 58.0 60.9 66.3 76.6 78.1 84.6 81.0

70% 74.1 75.1 72.0 55.1 51.9 53.9 58.0 63.8 73.4 77.4 84.1 74.1

80% 74.0 74.0 62.2 51.3 49.4 50.6 53.8 59.1 69.8 76.8 82.7 74.0

90% 74.0 74.0 52.8 49.4 48.2 49.0 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 64.2 68.8 75.9 80.4 85.4 83.9

Wet (32%) 73.9 72.9 71.1 54.8 51.2 53.1 55.1 58.4 67.4 74.9 82.7 73.9

Above Normal (16%) 81.0 79.3 75.9 61.0 54.9 55.3 59.1 65.2 75.3 77.9 83.1 74.7

Below Normal (13%) 89.1 87.6 78.8 74.6 64.3 66.9 69.0 72.9 79.1 81.1 85.1 89.3

Dry (24%) 91.5 86.9 75.4 77.7 67.7 65.4 68.8 74.5 80.1 84.5 87.6 90.5

Critical (15%) 93.6 93.6 87.8 82.0 75.3 74.6 77.7 82.3 85.2 87.9 90.3 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.6 93.1 90.9 87.3 80.8 78.5 78.7 81.5 83.5 86.7 89.9 92.0

20% 91.9 91.4 90.6 85.8 75.6 73.6 75.2 79.5 81.6 84.8 88.6 91.5

30% 91.4 91.0 89.6 83.3 72.0 68.3 73.1 78.5 80.6 84.3 88.0 91.0

40% 91.0 90.8 88.6 78.8 66.2 66.5 69.7 75.3 78.7 82.0 86.6 90.1

50% 90.5 90.3 86.7 75.6 61.4 61.6 67.4 72.9 77.8 80.9 85.3 89.5

60% 90.3 89.6 82.5 67.7 55.7 57.8 64.1 69.2 76.2 79.1 84.7 89.0

70% 90.0 89.1 76.9 56.2 52.4 54.1 59.7 66.0 74.4 78.3 84.5 88.7

80% 89.6 88.0 65.9 52.0 49.3 50.4 54.7 60.2 71.4 77.3 84.0 88.4

90% 88.2 79.6 53.3 49.5 48.3 48.8 50.4 54.6 63.9 74.7 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.3 62.9 62.3 65.9 70.6 75.8 80.6 85.9 89.3

Wet (32%) 87.8 84.8 75.8 55.7 51.6 53.0 56.4 60.2 67.2 75.2 83.3 86.7

Above Normal (16%) 90.3 87.9 80.5 63.6 56.0 55.2 61.2 67.9 75.1 78.2 83.8 81.9

Below Normal (13%) 89.4 88.6 80.6 78.7 66.4 67.6 71.3 74.9 78.2 81.3 85.9 89.7

Dry (24%) 91.2 87.2 76.9 81.1 70.8 67.5 70.7 75.9 80.2 84.4 88.1 90.9

Critical (15%) 93.1 93.4 89.8 83.6 78.1 76.7 78.8 83.3 85.7 88.2 90.6 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.7 -0.5 0.1 3.3 3.5 2.6 0.5 0.5 0.3 0.2 0.2 0.1

20% 0.1 -0.1 3.0 3.6 3.9 0.8 1.6 0.3 -0.2 -0.1 0.5 0.4

30% -0.2 0.1 5.6 3.5 4.8 2.5 3.1 1.3 -0.4 0.0 0.6 0.4

40% -0.1 2.7 6.1 5.3 2.2 2.0 3.0 3.0 -1.5 -0.4 0.3 0.0

50% 0.8 9.2 5.6 4.4 3.0 1.7 2.7 3.0 0.0 0.3 0.5 1.1

60% 9.3 8.6 2.7 3.4 0.5 -0.2 3.3 2.9 -0.4 1.0 0.1 8.0

70% 15.9 14.0 5.0 1.1 0.5 0.2 1.7 2.2 1.0 0.9 0.4 14.6

80% 15.6 13.9 3.6 0.7 -0.1 -0.2 0.9 1.0 1.6 0.4 1.3 14.4

90% 14.2 5.6 0.5 0.1 0.1 -0.2 0.5 1.2 0.4 0.1 0.8 13.8

Full Simulation Period
b 5.8 5.3 3.1 2.4 1.8 0.9 1.7 1.8 -0.1 0.2 0.5 5.4

Wet 13.9 11.9 4.7 0.9 0.4 0.0 1.3 1.9 -0.1 0.4 0.5 12.7

Above Normal 9.3 8.6 4.5 2.6 1.1 0.0 2.1 2.7 -0.2 0.3 0.7 7.2

Below Normal 0.3 1.0 1.8 4.2 2.1 0.8 2.3 2.0 -0.9 0.2 0.8 0.4

Dry -0.2 0.3 1.5 3.5 3.2 2.2 1.9 1.4 0.1 -0.1 0.4 0.3

Critical -0.5 -0.2 2.0 1.6 2.9 2.2 1.2 0.9 0.5 0.3 0.3 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Second Basis of Comparison and And Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

End of Month Position (km)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

End of Month Position (km)

Probability of Exceedance
a

No Action Alternative

Statistic

End of Month Position (km)

Table 5C.3.3.12.1 X2, End of Month Position 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.6 93.1 90.9 87.3 80.8 78.5 78.7 81.5 83.5 86.7 89.9 92.0

20% 91.9 91.4 90.6 85.8 75.6 73.6 75.2 79.5 81.6 84.8 88.6 91.5

30% 91.4 91.0 89.6 83.3 72.0 68.3 73.1 78.5 80.6 84.3 88.0 91.0

40% 91.0 90.8 88.6 78.8 66.2 66.5 69.7 75.3 78.7 82.0 86.6 90.1

50% 90.5 90.3 86.7 75.6 61.4 61.6 67.4 72.9 77.8 80.9 85.3 89.5

60% 90.3 89.6 82.5 67.7 55.7 57.8 64.1 69.2 76.2 79.1 84.7 89.0

70% 90.0 89.1 76.9 56.2 52.4 54.1 59.7 66.0 74.4 78.3 84.5 88.7

80% 89.6 88.0 65.9 52.0 49.3 50.4 54.7 60.2 71.4 77.3 84.0 88.4

90% 88.2 79.6 53.3 49.5 48.3 48.8 50.4 54.6 63.9 74.7 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.3 62.9 62.3 65.9 70.6 75.8 80.6 85.9 89.3

Wet (32%) 87.8 84.8 75.8 55.7 51.6 53.0 56.4 60.2 67.2 75.2 83.3 86.7

Above Normal (16%) 90.3 87.9 80.5 63.6 56.0 55.2 61.2 67.9 75.1 78.2 83.8 81.9

Below Normal (13%) 89.4 88.6 80.6 78.7 66.4 67.6 71.3 74.9 78.2 81.3 85.9 89.7

Dry (24%) 91.2 87.2 76.9 81.1 70.8 67.5 70.7 75.9 80.2 84.4 88.1 90.9

Critical (15%) 93.1 93.4 89.8 83.6 78.1 76.7 78.8 83.3 85.7 88.2 90.6 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.4 93.6 90.8 84.0 77.3 75.9 78.1 81.0 83.1 86.5 89.7 91.9

20% 91.8 91.4 87.6 82.3 71.7 72.8 73.6 79.3 81.8 84.9 88.1 91.1

30% 91.6 90.9 83.9 79.8 67.2 65.7 70.0 77.3 81.0 84.3 87.5 90.6

40% 91.1 88.1 82.5 73.5 64.0 64.5 66.7 72.3 80.2 82.4 86.2 90.1

50% 89.7 81.1 81.1 71.2 58.5 59.9 64.7 69.9 77.8 80.6 84.8 88.5

60% 81.0 81.0 79.7 64.4 55.2 58.0 60.9 66.3 76.6 78.1 84.6 81.0

70% 74.1 75.1 72.0 55.1 51.9 53.9 58.0 63.8 73.4 77.4 84.1 74.1

80% 74.0 74.0 62.2 51.3 49.4 50.6 53.8 59.1 69.8 76.8 82.7 74.0

90% 74.0 74.0 52.8 49.4 48.2 49.0 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 64.2 68.8 75.9 80.4 85.4 83.9

Wet (32%) 73.9 72.9 71.1 54.8 51.2 53.1 55.1 58.4 67.4 74.9 82.7 73.9

Above Normal (16%) 81.0 79.3 75.9 61.0 54.9 55.3 59.1 65.2 75.3 77.9 83.1 74.7

Below Normal (13%) 89.1 87.6 78.8 74.6 64.3 66.9 69.0 72.9 79.1 81.1 85.1 89.3

Dry (24%) 91.5 86.9 75.4 77.7 67.7 65.4 68.8 74.5 80.1 84.5 87.6 90.5

Critical (15%) 93.6 93.6 87.8 82.0 75.3 74.6 77.7 82.3 85.2 87.9 90.3 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.7 0.5 -0.1 -3.3 -3.5 -2.6 -0.5 -0.5 -0.3 -0.2 -0.2 -0.1

20% -0.1 0.1 -3.0 -3.6 -3.9 -0.8 -1.6 -0.3 0.2 0.1 -0.5 -0.4

30% 0.2 -0.1 -5.6 -3.5 -4.8 -2.5 -3.1 -1.3 0.4 0.0 -0.6 -0.4

40% 0.1 -2.7 -6.1 -5.3 -2.2 -2.0 -3.0 -3.0 1.5 0.4 -0.3 0.0

50% -0.8 -9.2 -5.6 -4.4 -3.0 -1.7 -2.7 -3.0 0.0 -0.3 -0.5 -1.1

60% -9.3 -8.6 -2.7 -3.4 -0.5 0.2 -3.3 -2.9 0.4 -1.0 -0.1 -8.0

70% -15.9 -14.0 -5.0 -1.1 -0.5 -0.2 -1.7 -2.2 -1.0 -0.9 -0.4 -14.6

80% -15.6 -13.9 -3.6 -0.7 0.1 0.2 -0.9 -1.0 -1.6 -0.4 -1.3 -14.4

90% -14.2 -5.6 -0.5 -0.1 -0.1 0.2 -0.5 -1.2 -0.4 -0.1 -0.8 -13.8

Full Simulation Period
b -5.8 -5.3 -3.1 -2.4 -1.8 -0.9 -1.7 -1.8 0.1 -0.2 -0.5 -5.4

Wet -13.9 -11.9 -4.7 -0.9 -0.4 0.0 -1.3 -1.9 0.1 -0.4 -0.5 -12.7

Above Normal -9.3 -8.6 -4.5 -2.6 -1.1 0.0 -2.1 -2.7 0.2 -0.3 -0.7 -7.2

Below Normal -0.3 -1.0 -1.8 -4.2 -2.1 -0.8 -2.3 -2.0 0.9 -0.2 -0.8 -0.4

Dry 0.2 -0.3 -1.5 -3.5 -3.2 -2.2 -1.9 -1.4 -0.1 0.1 -0.4 -0.3

Critical 0.5 0.2 -2.0 -1.6 -2.9 -2.2 -1.2 -0.9 -0.5 -0.3 -0.3 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

End of Month Position (km)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

End of Month Position (km)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Position (km)

Table 5C.3.3.12.2 X2, End of Month Position 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.6 93.1 90.9 87.3 80.8 78.5 78.7 81.5 83.5 86.7 89.9 92.0

20% 91.9 91.4 90.6 85.8 75.6 73.6 75.2 79.5 81.6 84.8 88.6 91.5

30% 91.4 91.0 89.6 83.3 72.0 68.3 73.1 78.5 80.6 84.3 88.0 91.0

40% 91.0 90.8 88.6 78.8 66.2 66.5 69.7 75.3 78.7 82.0 86.6 90.1

50% 90.5 90.3 86.7 75.6 61.4 61.6 67.4 72.9 77.8 80.9 85.3 89.5

60% 90.3 89.6 82.5 67.7 55.7 57.8 64.1 69.2 76.2 79.1 84.7 89.0

70% 90.0 89.1 76.9 56.2 52.4 54.1 59.7 66.0 74.4 78.3 84.5 88.7

80% 89.6 88.0 65.9 52.0 49.3 50.4 54.7 60.2 71.4 77.3 84.0 88.4

90% 88.2 79.6 53.3 49.5 48.3 48.8 50.4 54.6 63.9 74.7 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.3 62.9 62.3 65.9 70.6 75.8 80.6 85.9 89.3

Wet (32%) 87.8 84.8 75.8 55.7 51.6 53.0 56.4 60.2 67.2 75.2 83.3 86.7

Above Normal (16%) 90.3 87.9 80.5 63.6 56.0 55.2 61.2 67.9 75.1 78.2 83.8 81.9

Below Normal (13%) 89.4 88.6 80.6 78.7 66.4 67.6 71.3 74.9 78.2 81.3 85.9 89.7

Dry (24%) 91.2 87.2 76.9 81.1 70.8 67.5 70.7 75.9 80.2 84.4 88.1 90.9

Critical (15%) 93.1 93.4 89.8 83.6 78.1 76.7 78.8 83.3 85.7 88.2 90.6 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.2 93.6 90.8 86.1 77.8 75.8 78.2 81.5 83.2 86.4 90.0 92.2

20% 91.9 91.5 90.5 83.7 71.7 72.5 74.6 79.6 82.0 84.8 88.4 91.3

30% 91.6 91.1 89.4 81.5 67.6 66.1 71.3 78.4 81.0 84.3 87.7 90.8

40% 91.2 90.8 88.5 74.8 64.1 64.5 69.7 75.6 80.3 81.7 86.0 89.8

50% 90.7 90.6 86.7 71.8 58.8 60.0 67.3 73.1 78.8 80.7 84.9 89.3

60% 90.2 89.8 82.6 64.6 54.4 58.0 63.6 70.4 77.1 78.4 84.6 88.7

70% 89.9 89.0 74.2 55.1 52.2 54.4 59.9 66.8 75.1 77.8 84.2 88.4

80% 89.6 87.9 65.1 51.2 49.3 50.4 54.8 61.7 71.8 77.1 83.2 88.2

90% 88.2 79.6 53.0 49.5 48.1 48.8 50.4 54.8 64.9 75.0 82.4 87.6

Full Simulation Period
b 90.1 87.8 79.0 68.5 61.2 61.4 65.5 70.8 76.5 80.5 85.6 89.1

Wet (32%) 87.8 84.8 75.3 54.8 51.3 53.1 56.5 60.8 68.3 75.1 82.9 86.6

Above Normal (16%) 90.3 88.0 80.0 61.5 54.9 55.0 60.9 68.4 76.2 78.0 83.4 81.8

Below Normal (13%) 89.2 88.8 80.2 75.4 64.0 66.6 70.5 74.9 79.6 81.0 85.1 89.2

Dry (24%) 91.4 87.4 76.4 78.8 67.9 65.5 69.9 76.0 80.4 84.3 87.8 90.8

Critical (15%) 93.4 93.7 89.3 82.7 75.6 74.6 78.1 82.8 85.4 88.0 90.5 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.5 0.5 -0.1 -1.2 -3.0 -2.7 -0.5 -0.1 -0.3 -0.3 0.1 0.2

20% 0.1 0.1 -0.1 -2.2 -3.9 -1.1 -0.6 0.1 0.4 0.0 -0.2 -0.2

30% 0.2 0.1 -0.1 -1.8 -4.4 -2.1 -1.8 -0.1 0.4 0.0 -0.4 -0.2

40% 0.2 0.0 -0.2 -4.0 -2.0 -2.1 0.0 0.3 1.6 -0.3 -0.5 -0.3

50% 0.2 0.3 0.0 -3.9 -2.6 -1.6 -0.2 0.3 1.0 -0.3 -0.4 -0.2

60% -0.1 0.1 0.2 -3.1 -1.3 0.2 -0.5 1.2 0.9 -0.7 -0.1 -0.3

70% -0.1 -0.1 -2.7 -1.1 -0.2 0.2 0.2 0.8 0.7 -0.5 -0.2 -0.2

80% 0.0 -0.1 -0.8 -0.8 0.0 0.1 0.1 1.5 0.3 -0.2 -0.8 -0.2

90% 0.0 0.0 -0.3 0.0 -0.2 0.0 0.0 0.2 1.0 0.2 -0.6 -0.1

Full Simulation Period
b 0.1 0.1 -0.5 -1.8 -1.7 -1.0 -0.4 0.2 0.7 -0.2 -0.3 -0.2

Wet 0.0 0.0 -0.4 -0.9 -0.3 0.1 0.1 0.5 1.1 -0.1 -0.4 -0.1

Above Normal 0.0 0.1 -0.5 -2.1 -1.1 -0.2 -0.2 0.5 1.1 -0.2 -0.4 -0.1

Below Normal -0.2 0.2 -0.5 -3.4 -2.4 -1.1 -0.8 0.1 1.4 -0.3 -0.7 -0.5

Dry 0.2 0.2 -0.5 -2.4 -2.9 -2.1 -0.8 0.1 0.3 -0.2 -0.2 -0.1

Critical 0.4 0.3 -0.6 -0.9 -2.5 -2.1 -0.7 -0.4 -0.3 -0.2 -0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

End of Month Position (km)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

End of Month Position (km)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Position (km)

Table 5C.3.3.12.3 X2, End of Month Position 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 92.6 93.1 90.9 87.3 80.8 78.5 78.7 81.5 83.5 86.7 89.9 92.0

20% 91.9 91.4 90.6 85.8 75.6 73.6 75.2 79.5 81.6 84.8 88.6 91.5

30% 91.4 91.0 89.6 83.3 72.0 68.3 73.1 78.5 80.6 84.3 88.0 91.0

40% 91.0 90.8 88.6 78.8 66.2 66.5 69.7 75.3 78.7 82.0 86.6 90.1

50% 90.5 90.3 86.7 75.6 61.4 61.6 67.4 72.9 77.8 80.9 85.3 89.5

60% 90.3 89.6 82.5 67.7 55.7 57.8 64.1 69.2 76.2 79.1 84.7 89.0

70% 90.0 89.1 76.9 56.2 52.4 54.1 59.7 66.0 74.4 78.3 84.5 88.7

80% 89.6 88.0 65.9 52.0 49.3 50.4 54.7 60.2 71.4 77.3 84.0 88.4

90% 88.2 79.6 53.3 49.5 48.3 48.8 50.4 54.6 63.9 74.7 83.0 87.8

Full Simulation Period
b 90.0 87.6 79.5 70.3 62.9 62.3 65.9 70.6 75.8 80.6 85.9 89.3

Wet (32%) 87.8 84.8 75.8 55.7 51.6 53.0 56.4 60.2 67.2 75.2 83.3 86.7

Above Normal (16%) 90.3 87.9 80.5 63.6 56.0 55.2 61.2 67.9 75.1 78.2 83.8 81.9

Below Normal (13%) 89.4 88.6 80.6 78.7 66.4 67.6 71.3 74.9 78.2 81.3 85.9 89.7

Dry (24%) 91.2 87.2 76.9 81.1 70.8 67.5 70.7 75.9 80.2 84.4 88.1 90.9

Critical (15%) 93.1 93.4 89.8 83.6 78.1 76.7 78.8 83.3 85.7 88.2 90.6 92.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 93.2 93.3 90.8 84.0 77.3 75.9 77.2 79.1 83.1 86.5 89.6 91.9

20% 91.9 91.5 87.6 82.3 71.7 72.8 72.5 77.9 81.4 84.9 88.1 91.1

30% 91.6 91.0 83.9 79.8 67.2 65.8 69.5 75.8 81.0 84.2 87.4 90.5

40% 91.0 88.0 82.4 73.5 63.9 64.5 66.4 71.5 79.6 82.3 86.1 90.0

50% 89.5 81.1 81.2 71.2 58.5 59.9 64.2 69.3 77.8 80.7 84.8 88.5

60% 81.0 81.0 79.7 64.4 55.1 57.9 60.8 66.4 76.6 78.2 84.6 81.0

70% 74.1 75.1 71.9 55.1 51.9 53.9 58.0 63.7 73.4 77.5 84.1 74.1

80% 74.0 74.1 62.2 51.3 49.4 50.6 53.5 58.9 69.8 76.8 82.6 74.0

90% 74.0 73.9 53.0 49.4 48.2 49.1 49.9 53.3 63.5 74.6 82.2 74.0

Full Simulation Period
b 84.2 82.3 76.4 68.0 61.1 61.4 63.8 68.2 75.7 80.4 85.3 83.8

Wet (32%) 73.9 72.9 71.1 54.7 51.2 53.1 55.1 58.2 67.3 74.7 82.6 73.9

Above Normal (16%) 81.0 79.2 75.9 60.9 54.9 55.3 59.0 65.0 75.2 77.9 83.1 74.8

Below Normal (13%) 89.1 87.2 78.6 74.6 64.3 66.9 68.4 72.1 79.0 81.1 85.0 89.3

Dry (24%) 91.4 87.0 75.4 77.7 67.7 65.4 67.9 73.4 79.8 84.5 87.6 90.5

Critical (15%) 93.5 93.5 87.9 82.1 75.5 74.6 76.7 80.8 84.5 87.7 90.2 92.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.6 0.2 -0.1 -3.2 -3.5 -2.6 -1.5 -2.4 -0.4 -0.2 -0.3 -0.1

20% 0.0 0.1 -3.0 -3.6 -3.9 -0.8 -2.7 -1.6 -0.2 0.1 -0.4 -0.4

30% 0.2 0.0 -5.6 -3.5 -4.8 -2.5 -3.6 -2.7 0.4 -0.1 -0.6 -0.5

40% 0.0 -2.8 -6.3 -5.3 -2.2 -2.0 -3.2 -3.8 0.9 0.3 -0.5 -0.1

50% -1.0 -9.2 -5.6 -4.4 -3.0 -1.7 -3.2 -3.5 0.0 -0.2 -0.5 -1.1

60% -9.3 -8.7 -2.7 -3.3 -0.6 0.1 -3.4 -2.8 0.3 -0.9 -0.1 -8.0

70% -16.0 -14.0 -5.1 -1.1 -0.5 -0.2 -1.7 -2.3 -1.0 -0.8 -0.4 -14.6

80% -15.6 -13.9 -3.6 -0.8 0.1 0.2 -1.2 -1.3 -1.6 -0.5 -1.4 -14.4

90% -14.2 -5.6 -0.3 -0.1 -0.1 0.3 -0.5 -1.2 -0.4 -0.1 -0.8 -13.8

Full Simulation Period
b -5.8 -5.4 -3.1 -2.3 -1.7 -0.9 -2.1 -2.4 -0.1 -0.3 -0.6 -5.4

Wet -13.9 -11.9 -4.7 -1.0 -0.4 0.0 -1.3 -2.0 0.1 -0.5 -0.6 -12.7

Above Normal -9.3 -8.6 -4.5 -2.6 -1.1 0.0 -2.1 -2.9 0.1 -0.3 -0.7 -7.1

Below Normal -0.3 -1.4 -2.0 -4.2 -2.1 -0.7 -2.9 -2.8 0.8 -0.2 -0.9 -0.4

Dry 0.2 -0.2 -1.5 -3.4 -3.1 -2.1 -2.8 -2.5 -0.3 0.1 -0.5 -0.4

Critical 0.4 0.1 -2.0 -1.5 -2.7 -2.1 -2.1 -2.5 -1.2 -0.5 -0.4 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) X2 is defined as the position of the 2% (grams of salt per kilogram of seawater) bottom salinity value along the axis of the estuary; measured in kilometers from the Golden Gate Bridge. 

2) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

End of Month Position (km)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

End of Month Position (km)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

End of Month Position (km)

Table 5C.3.3.12.4 X2, End of Month Position 



5C.3.3.13 Delta Outflow 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,764 -3,724 -3,812 -2,823 -666 -969 3,205 2,797 -1,150 -4,130 -2,453 -3,775

20% -4,076 -4,560 -4,673 -2,823 -1,771 -1,394 2,207 1,304 -1,570 -6,849 -4,032 -5,147

30% -4,613 -5,156 -5,244 -3,355 -2,823 -2,738 1,632 561 -3,500 -7,647 -5,770 -6,006

40% -4,820 -5,627 -5,871 -4,392 -3,314 -3,500 1,268 108 -3,500 -8,888 -7,996 -7,621

50% -5,328 -6,320 -5,871 -4,710 -3,781 -3,500 612 -182 -3,500 -9,376 -9,956 -9,000

60% -5,589 -6,564 -5,871 -5,000 -4,878 -4,568 -102 -483 -4,487 -9,746 -10,630 -9,256

70% -6,253 -7,101 -7,413 -5,000 -5,000 -5,000 -448 -632 -5,000 -10,301 -10,737 -9,653

80% -6,560 -8,185 -9,537 -5,000 -5,000 -5,000 -995 -1,129 -5,000 -10,602 -10,853 -9,884

90% -7,404 -9,995 -9,681 -5,000 -5,000 -5,000 -1,247 -1,414 -5,000 -11,108 -11,083 -10,032

Full Simulation Period
b -5,476 -6,380 -6,228 -3,535 -2,905 -2,690 919 310 -3,577 -8,496 -7,975 -7,706

Wet (32%) -5,847 -7,229 -5,526 -1,900 -1,991 -1,552 3,110 2,011 -4,274 -8,957 -10,532 -9,358

Above Normal (16%) -5,525 -6,801 -6,850 -3,699 -3,161 -4,176 1,196 412 -4,525 -9,151 -10,873 -9,542

Below Normal (13%) -5,488 -6,749 -7,669 -4,380 -3,477 -3,919 165 -316 -3,445 -10,539 -9,624 -8,178

Dry (24%) -5,440 -5,953 -6,676 -4,621 -3,573 -3,072 -670 -906 -3,350 -8,900 -4,745 -6,453

Critical (15%) -4,671 -4,458 -5,006 -4,314 -2,968 -1,780 -786 -887 -1,539 -4,242 -3,168 -3,793

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,392 -4,293 -4,109 -2,581 -1,241 -119 -2,051 -1,611 -2,184 -3,454 -2,880 -3,666

20% -4,079 -5,433 -6,043 -4,838 -2,865 -1,287 -3,131 -2,897 -2,834 -5,152 -4,631 -5,107

30% -4,769 -6,994 -6,917 -6,279 -4,367 -3,292 -3,957 -4,177 -3,308 -6,488 -5,837 -6,393

40% -6,409 -7,620 -7,554 -7,434 -5,806 -4,012 -4,821 -4,673 -4,258 -7,155 -6,876 -8,264

50% -7,303 -8,686 -8,173 -8,257 -6,422 -4,958 -5,864 -5,200 -4,990 -8,014 -7,941 -9,257

60% -8,076 -9,256 -8,969 -8,848 -7,346 -5,373 -6,549 -5,517 -5,660 -8,914 -9,236 -9,689

70% -9,075 -9,598 -9,326 -9,269 -8,323 -6,205 -7,131 -6,008 -6,016 -9,492 -10,081 -9,977

80% -9,905 -9,959 -9,508 -9,585 -8,873 -6,616 -7,635 -6,451 -6,534 -10,052 -10,364 -10,089

90% -10,146 -10,023 -9,665 -9,803 -9,509 -7,592 -7,991 -7,302 -6,936 -10,637 -10,683 -10,163

Full Simulation Period
b -6,980 -7,844 -7,429 -6,650 -5,206 -3,727 -5,381 -4,842 -4,611 -7,538 -7,489 -7,917

Wet (32%) -8,038 -9,112 -7,723 -4,985 -3,160 -1,004 -6,895 -6,376 -4,024 -8,414 -9,609 -9,678

Above Normal (16%) -6,419 -7,887 -7,960 -8,266 -6,089 -5,331 -7,034 -5,761 -6,024 -8,921 -9,947 -9,886

Below Normal (13%) -8,051 -8,891 -8,088 -8,590 -5,749 -5,501 -5,370 -4,954 -6,578 -10,111 -8,035 -8,118

Dry (24%) -6,466 -7,140 -7,171 -7,358 -6,832 -5,646 -4,159 -3,813 -4,591 -6,827 -5,191 -6,639

Critical (15%) -5,171 -5,266 -6,040 -5,551 -5,474 -3,067 -2,358 -2,134 -2,583 -2,973 -3,561 -3,911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 373 -569 -298 241 -575 850 -5,257 -4,408 -1,033 675 -426 109

20% -3 -873 -1,370 -2,015 -1,094 107 -5,338 -4,202 -1,264 1,697 -599 39

30% -156 -1,838 -1,673 -2,924 -1,545 -554 -5,589 -4,738 192 1,159 -67 -387

40% -1,588 -1,993 -1,683 -3,042 -2,492 -512 -6,090 -4,781 -758 1,733 1,120 -644

50% -1,975 -2,366 -2,302 -3,548 -2,641 -1,458 -6,475 -5,018 -1,490 1,362 2,016 -257

60% -2,487 -2,692 -3,098 -3,848 -2,467 -806 -6,447 -5,034 -1,173 831 1,394 -433

70% -2,822 -2,497 -1,913 -4,269 -3,323 -1,205 -6,682 -5,376 -1,016 809 656 -325

80% -3,345 -1,773 29 -4,585 -3,873 -1,616 -6,640 -5,322 -1,534 550 489 -205

90% -2,742 -28 16 -4,803 -4,509 -2,592 -6,744 -5,887 -1,936 471 400 -132

Full Simulation Period
b -1,504 -1,464 -1,201 -3,115 -2,301 -1,037 -6,300 -5,152 -1,034 958 486 -211

Wet (32%) -2,191 -1,882 -2,198 -3,084 -1,169 549 -10,005 -8,387 250 543 923 -320

Above Normal (16%) -895 -1,086 -1,110 -4,566 -2,928 -1,155 -8,229 -6,173 -1,499 230 926 -344

Below Normal (13%) -2,563 -2,142 -419 -4,210 -2,273 -1,582 -5,535 -4,638 -3,133 429 1,589 59

Dry (24%) -1,026 -1,187 -495 -2,737 -3,259 -2,574 -3,489 -2,907 -1,241 2,073 -446 -186

Critical (15%) -500 -809 -1,034 -1,237 -2,505 -1,287 -1,572 -1,247 -1,044 1,268 -394 -118

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Flow (cfs)

Table 5C.3.3.13.1 Old and Middle River, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,392 -4,293 -4,109 -2,581 -1,241 -119 -2,051 -1,611 -2,184 -3,454 -2,880 -3,666

20% -4,079 -5,433 -6,043 -4,838 -2,865 -1,287 -3,131 -2,897 -2,834 -5,152 -4,631 -5,107

30% -4,769 -6,994 -6,917 -6,279 -4,367 -3,292 -3,957 -4,177 -3,308 -6,488 -5,837 -6,393

40% -6,409 -7,620 -7,554 -7,434 -5,806 -4,012 -4,821 -4,673 -4,258 -7,155 -6,876 -8,264

50% -7,303 -8,686 -8,173 -8,257 -6,422 -4,958 -5,864 -5,200 -4,990 -8,014 -7,941 -9,257

60% -8,076 -9,256 -8,969 -8,848 -7,346 -5,373 -6,549 -5,517 -5,660 -8,914 -9,236 -9,689

70% -9,075 -9,598 -9,326 -9,269 -8,323 -6,205 -7,131 -6,008 -6,016 -9,492 -10,081 -9,977

80% -9,905 -9,959 -9,508 -9,585 -8,873 -6,616 -7,635 -6,451 -6,534 -10,052 -10,364 -10,089

90% -10,146 -10,023 -9,665 -9,803 -9,509 -7,592 -7,991 -7,302 -6,936 -10,637 -10,683 -10,163

Full Simulation Period
b -6,980 -7,844 -7,429 -6,650 -5,206 -3,727 -5,381 -4,842 -4,611 -7,538 -7,489 -7,917

Wet (32%) -8,038 -9,112 -7,723 -4,985 -3,160 -1,004 -6,895 -6,376 -4,024 -8,414 -9,609 -9,678

Above Normal (16%) -6,419 -7,887 -7,960 -8,266 -6,089 -5,331 -7,034 -5,761 -6,024 -8,921 -9,947 -9,886

Below Normal (13%) -8,051 -8,891 -8,088 -8,590 -5,749 -5,501 -5,370 -4,954 -6,578 -10,111 -8,035 -8,118

Dry (24%) -6,466 -7,140 -7,171 -7,358 -6,832 -5,646 -4,159 -3,813 -4,591 -6,827 -5,191 -6,639

Critical (15%) -5,171 -5,266 -6,040 -5,551 -5,474 -3,067 -2,358 -2,134 -2,583 -2,973 -3,561 -3,911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,764 -3,724 -3,812 -2,823 -666 -969 3,205 2,797 -1,150 -4,130 -2,453 -3,775

20% -4,076 -4,560 -4,673 -2,823 -1,771 -1,394 2,207 1,304 -1,570 -6,849 -4,032 -5,147

30% -4,613 -5,156 -5,244 -3,355 -2,823 -2,738 1,632 561 -3,500 -7,647 -5,770 -6,006

40% -4,820 -5,627 -5,871 -4,392 -3,314 -3,500 1,268 108 -3,500 -8,888 -7,996 -7,621

50% -5,328 -6,320 -5,871 -4,710 -3,781 -3,500 612 -182 -3,500 -9,376 -9,956 -9,000

60% -5,589 -6,564 -5,871 -5,000 -4,878 -4,568 -102 -483 -4,487 -9,746 -10,630 -9,256

70% -6,253 -7,101 -7,413 -5,000 -5,000 -5,000 -448 -632 -5,000 -10,301 -10,737 -9,653

80% -6,560 -8,185 -9,537 -5,000 -5,000 -5,000 -995 -1,129 -5,000 -10,602 -10,853 -9,884

90% -7,404 -9,995 -9,681 -5,000 -5,000 -5,000 -1,247 -1,414 -5,000 -11,108 -11,083 -10,032

Full Simulation Period
b -5,476 -6,380 -6,228 -3,535 -2,905 -2,690 919 310 -3,577 -8,496 -7,975 -7,706

Wet (32%) -5,847 -7,229 -5,526 -1,900 -1,991 -1,552 3,110 2,011 -4,274 -8,957 -10,532 -9,358

Above Normal (16%) -5,525 -6,801 -6,850 -3,699 -3,161 -4,176 1,196 412 -4,525 -9,151 -10,873 -9,542

Below Normal (13%) -5,488 -6,749 -7,669 -4,380 -3,477 -3,919 165 -316 -3,445 -10,539 -9,624 -8,178

Dry (24%) -5,440 -5,953 -6,676 -4,621 -3,573 -3,072 -670 -906 -3,350 -8,900 -4,745 -6,453

Critical (15%) -4,671 -4,458 -5,006 -4,314 -2,968 -1,780 -786 -887 -1,539 -4,242 -3,168 -3,793

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -373 569 298 -241 575 -850 5,257 4,408 1,033 -675 426 -109

20% 3 873 1,370 2,015 1,094 -107 5,338 4,202 1,264 -1,697 599 -39

30% 156 1,838 1,673 2,924 1,545 554 5,589 4,738 -192 -1,159 67 387

40% 1,588 1,993 1,683 3,042 2,492 512 6,090 4,781 758 -1,733 -1,120 644

50% 1,975 2,366 2,302 3,548 2,641 1,458 6,475 5,018 1,490 -1,362 -2,016 257

60% 2,487 2,692 3,098 3,848 2,467 806 6,447 5,034 1,173 -831 -1,394 433

70% 2,822 2,497 1,913 4,269 3,323 1,205 6,682 5,376 1,016 -809 -656 325

80% 3,345 1,773 -29 4,585 3,873 1,616 6,640 5,322 1,534 -550 -489 205

90% 2,742 28 -16 4,803 4,509 2,592 6,744 5,887 1,936 -471 -400 132

Full Simulation Period
b 1,504 1,464 1,201 3,115 2,301 1,037 6,300 5,152 1,034 -958 -486 211

Wet (32%) 2,191 1,882 2,198 3,084 1,169 -549 10,005 8,387 -250 -543 -923 320

Above Normal (16%) 895 1,086 1,110 4,566 2,928 1,155 8,229 6,173 1,499 -230 -926 344

Below Normal (13%) 2,563 2,142 419 4,210 2,273 1,582 5,535 4,638 3,133 -429 -1,589 -59

Dry (24%) 1,026 1,187 495 2,737 3,259 2,574 3,489 2,907 1,241 -2,073 446 186

Critical (15%) 500 809 1,034 1,237 2,505 1,287 1,572 1,247 1,044 -1,268 394 118

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.3.13.2 Old and Middle River, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,392 -4,293 -4,109 -2,581 -1,241 -119 -2,051 -1,611 -2,184 -3,454 -2,880 -3,666

20% -4,079 -5,433 -6,043 -4,838 -2,865 -1,287 -3,131 -2,897 -2,834 -5,152 -4,631 -5,107

30% -4,769 -6,994 -6,917 -6,279 -4,367 -3,292 -3,957 -4,177 -3,308 -6,488 -5,837 -6,393

40% -6,409 -7,620 -7,554 -7,434 -5,806 -4,012 -4,821 -4,673 -4,258 -7,155 -6,876 -8,264

50% -7,303 -8,686 -8,173 -8,257 -6,422 -4,958 -5,864 -5,200 -4,990 -8,014 -7,941 -9,257

60% -8,076 -9,256 -8,969 -8,848 -7,346 -5,373 -6,549 -5,517 -5,660 -8,914 -9,236 -9,689

70% -9,075 -9,598 -9,326 -9,269 -8,323 -6,205 -7,131 -6,008 -6,016 -9,492 -10,081 -9,977

80% -9,905 -9,959 -9,508 -9,585 -8,873 -6,616 -7,635 -6,451 -6,534 -10,052 -10,364 -10,089

90% -10,146 -10,023 -9,665 -9,803 -9,509 -7,592 -7,991 -7,302 -6,936 -10,637 -10,683 -10,163

Full Simulation Period
b -6,980 -7,844 -7,429 -6,650 -5,206 -3,727 -5,381 -4,842 -4,611 -7,538 -7,489 -7,917

Wet (32%) -8,038 -9,112 -7,723 -4,985 -3,160 -1,004 -6,895 -6,376 -4,024 -8,414 -9,609 -9,678

Above Normal (16%) -6,419 -7,887 -7,960 -8,266 -6,089 -5,331 -7,034 -5,761 -6,024 -8,921 -9,947 -9,886

Below Normal (13%) -8,051 -8,891 -8,088 -8,590 -5,749 -5,501 -5,370 -4,954 -6,578 -10,111 -8,035 -8,118

Dry (24%) -6,466 -7,140 -7,171 -7,358 -6,832 -5,646 -4,159 -3,813 -4,591 -6,827 -5,191 -6,639

Critical (15%) -5,171 -5,266 -6,040 -5,551 -5,474 -3,067 -2,358 -2,134 -2,583 -2,973 -3,561 -3,911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,471 -4,154 -3,935 -2,361 -447 -819 405 -673 -2,098 -3,660 -3,007 -3,495

20% -4,101 -5,233 -5,184 -3,500 -1,896 -1,347 -946 -1,150 -4,287 -5,775 -4,278 -5,225

30% -4,803 -6,947 -6,403 -3,500 -2,838 -2,283 -1,200 -1,150 -4,625 -7,093 -6,258 -6,437

40% -5,638 -7,541 -6,403 -3,500 -3,500 -3,500 -2,086 -2,560 -5,017 -8,012 -7,669 -8,402

50% -7,049 -8,326 -6,403 -5,000 -3,500 -3,500 -2,787 -3,326 -5,526 -8,990 -9,396 -9,192

60% -8,252 -9,400 -6,811 -5,000 -4,273 -3,616 -3,368 -3,500 -5,750 -9,549 -9,845 -9,680

70% -8,982 -9,810 -7,677 -5,000 -5,000 -5,061 -3,526 -3,500 -5,750 -10,046 -10,212 -9,842

80% -9,734 -9,990 -8,823 -5,000 -5,621 -6,252 -4,031 -4,451 -6,160 -10,767 -10,624 -10,044

90% -10,085 -10,084 -9,552 -6,976 -7,500 -7,499 -4,474 -5,149 -7,011 -11,148 -10,797 -10,177

Full Simulation Period
b -6,888 -7,771 -6,494 -3,764 -3,283 -3,072 -2,176 -2,623 -4,997 -8,112 -7,831 -7,917

Wet (32%) -7,965 -9,052 -5,964 -2,522 -2,581 -1,646 -1,367 -2,399 -5,476 -8,581 -9,731 -9,555

Above Normal (16%) -6,452 -8,078 -6,997 -3,789 -4,137 -5,220 -3,630 -4,226 -5,981 -9,160 -10,444 -9,839

Below Normal (13%) -7,685 -8,790 -7,868 -4,451 -3,689 -4,765 -2,676 -2,885 -5,409 -10,929 -10,032 -8,880

Dry (24%) -6,546 -7,086 -6,848 -4,588 -3,582 -3,358 -2,517 -2,670 -4,927 -8,172 -5,079 -6,457

Critical (15%) -4,869 -4,871 -5,252 -4,429 -3,011 -1,804 -1,328 -1,054 -2,628 -3,280 -3,450 -3,839

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -79 139 175 220 794 -701 2,456 938 85 -205 -127 172

20% -22 200 858 1,338 969 -61 2,185 1,747 -1,453 -623 353 -118

30% -34 47 514 2,779 1,529 1,009 2,757 3,027 -1,317 -605 -421 -43

40% 771 79 1,151 3,934 2,306 512 2,735 2,112 -759 -857 -793 -137

50% 254 360 1,769 3,257 2,922 1,458 3,077 1,874 -536 -976 -1,455 64

60% -177 -144 2,158 3,848 3,072 1,757 3,181 2,017 -90 -635 -609 10

70% 93 -213 1,648 4,269 3,323 1,144 3,605 2,508 266 -553 -131 136

80% 171 -31 685 4,585 3,252 365 3,604 1,999 375 -715 -259 45

90% 61 -61 112 2,827 2,009 93 3,517 2,153 -75 -511 -114 -14

Full Simulation Period
b 92 73 934 2,886 1,923 656 3,205 2,219 -386 -574 -342 0

Wet (32%) 73 60 1,759 2,463 579 -642 5,528 3,977 -1,453 -167 -123 124

Above Normal (16%) -32 -191 963 4,477 1,952 111 3,403 1,535 43 -240 -497 48

Below Normal (13%) 366 101 220 4,139 2,061 736 2,695 2,069 1,169 -818 -1,997 -762

Dry (24%) -80 54 323 2,770 3,249 2,288 1,642 1,144 -336 -1,345 112 182

Critical (15%) 302 395 789 1,123 2,462 1,263 1,030 1,081 -45 -307 112 73

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.3.13.3 Old and Middle River, Monthly Flow 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,392 -4,293 -4,109 -2,581 -1,241 -119 -2,051 -1,611 -2,184 -3,454 -2,880 -3,666

20% -4,079 -5,433 -6,043 -4,838 -2,865 -1,287 -3,131 -2,897 -2,834 -5,152 -4,631 -5,107

30% -4,769 -6,994 -6,917 -6,279 -4,367 -3,292 -3,957 -4,177 -3,308 -6,488 -5,837 -6,393

40% -6,409 -7,620 -7,554 -7,434 -5,806 -4,012 -4,821 -4,673 -4,258 -7,155 -6,876 -8,264

50% -7,303 -8,686 -8,173 -8,257 -6,422 -4,958 -5,864 -5,200 -4,990 -8,014 -7,941 -9,257

60% -8,076 -9,256 -8,969 -8,848 -7,346 -5,373 -6,549 -5,517 -5,660 -8,914 -9,236 -9,689

70% -9,075 -9,598 -9,326 -9,269 -8,323 -6,205 -7,131 -6,008 -6,016 -9,492 -10,081 -9,977

80% -9,905 -9,959 -9,508 -9,585 -8,873 -6,616 -7,635 -6,451 -6,534 -10,052 -10,364 -10,089

90% -10,146 -10,023 -9,665 -9,803 -9,509 -7,592 -7,991 -7,302 -6,936 -10,637 -10,683 -10,163

Full Simulation Period
b -6,980 -7,844 -7,429 -6,650 -5,206 -3,727 -5,381 -4,842 -4,611 -7,538 -7,489 -7,917

Wet (32%) -8,038 -9,112 -7,723 -4,985 -3,160 -1,004 -6,895 -6,376 -4,024 -8,414 -9,609 -9,678

Above Normal (16%) -6,419 -7,887 -7,960 -8,266 -6,089 -5,331 -7,034 -5,761 -6,024 -8,921 -9,947 -9,886

Below Normal (13%) -8,051 -8,891 -8,088 -8,590 -5,749 -5,501 -5,370 -4,954 -6,578 -10,111 -8,035 -8,118

Dry (24%) -6,466 -7,140 -7,171 -7,358 -6,832 -5,646 -4,159 -3,813 -4,591 -6,827 -5,191 -6,639

Critical (15%) -5,171 -5,266 -6,040 -5,551 -5,474 -3,067 -2,358 -2,134 -2,583 -2,973 -3,561 -3,911

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3,722 -3,722 -3,826 -2,823 -641 -965 3,206 2,797 -1,150 -4,455 -3,295 -3,913

20% -4,102 -4,558 -4,737 -2,823 -1,771 -1,394 2,134 1,335 -2,319 -6,620 -4,451 -5,247

30% -4,583 -5,162 -5,150 -3,355 -2,820 -2,738 1,566 712 -3,500 -8,001 -6,361 -6,304

40% -4,858 -5,603 -5,871 -4,378 -3,267 -3,500 1,270 568 -3,500 -9,172 -8,612 -7,552

50% -5,145 -6,098 -5,871 -4,710 -3,513 -3,500 623 381 -3,500 -9,522 -10,244 -8,864

60% -5,368 -6,494 -5,871 -5,000 -4,878 -4,568 381 381 -4,467 -9,822 -10,615 -9,232

70% -6,237 -7,087 -7,453 -5,000 -5,000 -5,000 381 381 -5,000 -10,430 -10,756 -9,654

80% -6,583 -8,086 -9,466 -5,000 -5,000 -5,000 381 381 -5,000 -10,694 -10,844 -9,915

90% -7,355 -9,871 -9,681 -5,000 -5,000 -5,000 381 381 -5,000 -11,168 -11,076 -10,031

Full Simulation Period
b -5,443 -6,337 -6,246 -3,551 -2,904 -2,710 1,482 1,034 -3,631 -8,687 -8,239 -7,714

Wet (32%) -5,812 -7,354 -5,572 -1,900 -1,926 -1,598 3,122 2,182 -4,275 -8,965 -10,573 -9,193

Above Normal (16%) -5,543 -6,368 -6,838 -3,716 -3,222 -4,174 1,292 780 -4,521 -9,187 -10,817 -9,491

Below Normal (13%) -5,418 -6,748 -7,637 -4,380 -3,554 -3,971 718 468 -3,444 -10,623 -9,770 -8,460

Dry (24%) -5,380 -5,893 -6,731 -4,620 -3,578 -3,074 565 453 -3,523 -9,446 -5,313 -6,571

Critical (15%) -4,661 -4,461 -4,983 -4,409 -2,957 -1,770 363 310 -1,623 -4,501 -3,860 -3,805

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -331 571 284 -241 600 -846 5,257 4,408 1,033 -1,001 -415 -247

20% -23 875 1,306 2,015 1,094 -107 5,265 4,233 516 -1,468 180 -140

30% 186 1,832 1,767 2,924 1,548 554 5,522 4,889 -192 -1,514 -524 89

40% 1,551 2,016 1,683 3,056 2,539 512 6,091 5,240 758 -2,017 -1,736 712

50% 2,158 2,588 2,302 3,548 2,909 1,458 6,487 5,582 1,490 -1,507 -2,303 393

60% 2,707 2,762 3,098 3,848 2,467 806 6,930 5,899 1,193 -907 -1,378 458

70% 2,838 2,511 1,873 4,269 3,323 1,205 7,512 6,390 1,016 -937 -675 323

80% 3,322 1,872 42 4,585 3,873 1,616 8,016 6,832 1,534 -642 -479 174

90% 2,791 152 -16 4,803 4,509 2,592 8,372 7,683 1,936 -531 -393 132

Full Simulation Period
b 1,537 1,508 1,182 3,099 2,302 1,017 6,863 5,876 980 -1,149 -750 203

Wet (32%) 2,226 1,758 2,151 3,084 1,234 -595 10,017 8,558 -251 -552 -964 485

Above Normal (16%) 876 1,519 1,122 4,550 2,867 1,158 8,325 6,541 1,503 -266 -871 395

Below Normal (13%) 2,633 2,144 450 4,210 2,196 1,530 6,088 5,422 3,134 -512 -1,735 -342

Dry (24%) 1,086 1,247 439 2,738 3,254 2,573 4,724 4,266 1,068 -2,620 -122 68

Critical (15%) 510 805 1,058 1,142 2,516 1,296 2,721 2,445 961 -1,528 -298 107

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Flow (cfs)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Flow (cfs)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Flow (cfs)

Table 5C.3.3.13.4 Old and Middle River, Monthly Flow 



5C.3.3.14 Exports through Jones and Banks Pumping Plants 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 517 671 721 604 611 675 242 240 509 714 724 671

20% 454 572 717 490 532 617 181 151 359 708 724 664

30% 434 479 685 427 448 508 158 127 340 694 715 651

40% 400 443 558 419 409 479 138 104 318 667 707 623

50% 370 415 494 406 380 424 128 97 253 634 692 604

60% 336 381 477 396 363 349 121 92 207 588 519 509

70% 310 347 454 377 325 312 113 92 192 501 371 410

80% 286 302 379 321 267 283 104 92 150 444 240 335

90% 250 251 335 280 165 159 89 92 43 232 141 243

Full Simulation Period
b 378 430 527 426 395 423 154 140 276 558 521 514

Wet (32%) 410 497 564 513 537 594 204 207 445 669 717 638

Above Normal (16%) 376 450 562 406 401 496 130 105 315 587 709 628

Below Normal (13%) 386 456 590 387 354 394 134 100 209 657 622 542

Dry (24%) 374 398 510 392 315 318 153 126 194 541 296 426

Critical (15%) 314 293 384 349 250 179 93 90 64 223 176 242

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 739 803 727 703 526 515 555 694 694 671

20% 680 671 724 769 686 608 503 420 455 694 694 671

30% 627 652 719 747 668 560 477 387 425 680 694 671

40% 553 623 718 741 614 542 427 351 412 624 634 669

50% 489 591 683 730 552 509 390 319 389 551 515 635

60% 433 513 601 635 519 486 321 281 361 474 446 545

70% 318 464 553 565 465 461 258 242 320 404 369 420

80% 273 352 500 499 416 374 188 181 176 300 281 340

90% 209 288 378 391 335 304 109 80 128 160 161 226

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660

Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651

Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438

Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 34% 0% 2% 33% 19% 4% 117% 115% 9% -3% -4% 0%

20% 50% 17% 1% 57% 29% -2% 178% 178% 27% -2% -4% 1%

30% 44% 36% 5% 75% 49% 10% 202% 203% 25% -2% -3% 3%

40% 38% 41% 29% 77% 50% 13% 210% 238% 30% -6% -10% 7%

50% 32% 42% 38% 80% 45% 20% 204% 229% 54% -13% -26% 5%

60% 29% 34% 26% 60% 43% 39% 166% 204% 74% -19% -14% 7%

70% 3% 34% 22% 50% 43% 48% 128% 162% 66% -20% -1% 3%

80% -5% 17% 32% 56% 56% 32% 80% 96% 17% -33% 17% 1%

90% -16% 15% 13% 40% 103% 91% 22% -13% 199% -31% 14% -7%

Full Simulation Period
b 24% 22% 16% 50% 36% 15% 127% 120% 28% -11% -6% 3%

Wet (32%) 34% 25% 27% 41% 13% -9% 134% 108% 2% -5% -9% 3%

Above Normal (16%) 14% 16% 14% 77% 46% 15% 247% 244% 32% -3% -9% 4%

Below Normal (13%) 42% 31% 6% 74% 40% 27% 151% 204% 98% -4% -17% -1%

Dry (24%) 16% 19% 7% 48% 64% 55% 69% 81% 41% -25% 10% 3%

Critical (15%) 8% 18% 19% 24% 62% 49% 44% 34% 104% -38% 15% 3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.14.1 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 739 803 727 703 526 515 555 694 694 671

20% 680 671 724 769 686 608 503 420 455 694 694 671

30% 627 652 719 747 668 560 477 387 425 680 694 671

40% 553 623 718 741 614 542 427 351 412 624 634 669

50% 489 591 683 730 552 509 390 319 389 551 515 635

60% 433 513 601 635 519 486 321 281 361 474 446 545

70% 318 464 553 565 465 461 258 242 320 404 369 420

80% 273 352 500 499 416 374 188 181 176 300 281 340

90% 209 288 378 391 335 304 109 80 128 160 161 226

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660

Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651

Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438

Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 517 671 721 604 611 675 242 240 509 714 724 671

20% 454 572 717 490 532 617 181 151 359 708 724 664

30% 434 479 685 427 448 508 158 127 340 694 715 651

40% 400 443 558 419 409 479 138 104 318 667 707 623

50% 370 415 494 406 380 424 128 97 253 634 692 604

60% 336 381 477 396 363 349 121 92 207 588 519 509

70% 310 347 454 377 325 312 113 92 192 501 371 410

80% 286 302 379 321 267 283 104 92 150 444 240 335

90% 250 251 335 280 165 159 89 92 43 232 141 243

Full Simulation Period
b 378 430 527 426 395 423 154 140 276 558 521 514

Wet (32%) 410 497 564 513 537 594 204 207 445 669 717 638

Above Normal (16%) 376 450 562 406 401 496 130 105 315 587 709 628

Below Normal (13%) 386 456 590 387 354 394 134 100 209 657 622 542

Dry (24%) 374 398 510 392 315 318 153 126 194 541 296 426

Critical (15%) 314 293 384 349 250 179 93 90 64 223 176 242

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -25% 0% -2% -25% -16% -4% -54% -53% -8% 3% 4% 0%

20% -33% -15% -1% -36% -22% 2% -64% -64% -21% 2% 4% -1%

30% -31% -27% -5% -43% -33% -9% -67% -67% -20% 2% 3% -3%

40% -28% -29% -22% -43% -33% -12% -68% -70% -23% 7% 12% -7%

50% -24% -30% -28% -44% -31% -17% -67% -70% -35% 15% 34% -5%

60% -22% -26% -21% -38% -30% -28% -62% -67% -43% 24% 16% -7%

70% -3% -25% -18% -33% -30% -32% -56% -62% -40% 24% 1% -2%

80% 5% -14% -24% -36% -36% -24% -44% -49% -14% 48% -15% -1%

90% 19% -13% -11% -29% -51% -48% -18% 15% -67% 45% -13% 7%

Full Simulation Period
b -20% -18% -14% -33% -27% -13% -56% -55% -22% 13% 7% -3%

Wet (32%) -25% -20% -21% -29% -12% 9% -57% -52% -2% 6% 10% -3%

Above Normal (16%) -12% -14% -12% -43% -31% -13% -71% -71% -24% 3% 9% -3%

Below Normal (13%) -30% -23% -5% -43% -29% -21% -60% -67% -50% 4% 20% 1%

Dry (24%) -14% -16% -7% -32% -39% -36% -41% -45% -29% 34% -9% -3%

Critical (15%) -8% -15% -16% -19% -38% -33% -31% -25% -51% 60% -13% -3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.14.2 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 739 803 727 703 526 515 555 694 694 671

20% 680 671 724 769 686 608 503 420 455 694 694 671

30% 627 652 719 747 668 560 477 387 425 680 694 671

40% 553 623 718 741 614 542 427 351 412 624 634 669

50% 489 591 683 730 552 509 390 319 389 551 515 635

60% 433 513 601 635 519 486 321 281 361 474 446 545

70% 318 464 553 565 465 461 258 242 320 404 369 420

80% 273 352 500 499 416 374 188 181 176 300 281 340

90% 209 288 378 391 335 304 109 80 128 160 161 226

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660

Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651

Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438

Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 718 653 725 722 547 563 667 694 694 671

20% 673 671 691 565 603 622 510 496 461 694 694 671

30% 627 652 628 440 524 577 465 452 399 694 694 671

40% 552 627 583 422 449 532 437 386 373 680 694 657

50% 476 571 546 411 393 460 369 329 355 628 624 640

60% 382 501 523 395 365 351 320 281 338 566 502 572

70% 322 467 505 377 320 316 255 230 311 448 396 417

80% 265 346 479 328 264 288 187 124 252 382 268 344

90% 218 276 378 304 202 159 124 102 138 190 170 228

Full Simulation Period
b 465 520 549 442 426 445 353 330 362 533 513 529

Wet (32%) 544 615 601 559 594 589 494 490 519 648 667 654

Above Normal (16%) 430 533 574 414 469 566 441 413 397 586 680 647

Below Normal (13%) 524 587 607 394 373 448 312 266 330 683 650 588

Dry (24%) 440 471 523 389 314 337 270 242 292 492 318 426

Critical (15%) 321 319 401 355 251 180 127 100 131 158 196 245

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% -3% -19% 0% 3% 4% 9% 20% 0% 0% 0%

20% -1% 0% -5% -27% -12% 2% 1% 18% 1% 0% 0% 0%

30% 0% 0% -13% -41% -21% 3% -3% 17% -6% 2% 0% 0%

40% 0% 1% -19% -43% -27% -2% 2% 10% -9% 9% 9% -2%

50% -3% -3% -20% -44% -29% -10% -5% 3% -9% 14% 21% 1%

60% -12% -2% -13% -38% -30% -28% 0% 0% -6% 19% 13% 5%

70% 1% 0% -9% -33% -31% -31% -1% -5% -3% 11% 7% -1%

80% -3% -2% -4% -34% -37% -23% 0% -31% 43% 27% -5% 1%

90% 4% -4% 0% -22% -40% -48% 14% 26% 8% 19% 5% 1%

Full Simulation Period
b -1% -1% -10% -31% -21% -9% 1% 7% 3% 8% 5% 0%

Wet (32%) -1% -1% -16% -23% -2% 9% 4% 14% 14% 3% 2% -1%

Above Normal (16%) 0% 2% -10% -42% -20% -1% -3% 14% -4% 2% 5% -1%

Below Normal (13%) -4% -1% -3% -42% -25% -10% -7% -12% -20% 9% 26% 9%

Dry (24%) 1% -1% -4% -33% -39% -32% 4% 6% 6% 22% -2% -3%

Critical (15%) -6% -7% -12% -18% -38% -32% -5% -17% 0% 14% -3% -2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.14.3 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 694 671 739 803 727 703 526 515 555 694 694 671

20% 680 671 724 769 686 608 503 420 455 694 694 671

30% 627 652 719 747 668 560 477 387 425 680 694 671

40% 553 623 718 741 614 542 427 351 412 624 634 669

50% 489 591 683 730 552 509 390 319 389 551 515 635

60% 433 513 601 635 519 486 321 281 361 474 446 545

70% 318 464 553 565 465 461 258 242 320 404 369 420

80% 273 352 500 499 416 374 188 181 176 300 281 340

90% 209 288 378 391 335 304 109 80 128 160 161 226

Full Simulation Period
b 471 525 612 638 538 489 351 308 352 494 489 528

Wet (32%) 549 619 716 724 609 543 476 430 456 632 655 660

Above Normal (16%) 428 521 641 716 584 570 453 363 415 572 647 651

Below Normal (13%) 548 595 623 674 497 500 337 304 414 629 517 539

Dry (24%) 435 475 546 579 518 493 259 228 274 403 325 438

Critical (15%) 340 345 455 433 406 266 134 121 132 139 203 249

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 514 671 721 604 613 677 223 218 509 714 724 671

20% 454 553 717 490 528 612 165 127 359 709 724 662

30% 429 479 685 427 448 528 134 91 340 696 715 648

40% 378 443 558 419 416 479 122 83 318 678 705 626

50% 360 408 496 405 380 424 111 71 251 646 693 598

60% 334 375 481 396 363 349 97 50 207 606 571 508

70% 311 347 452 377 323 312 80 38 193 568 401 415

80% 289 302 387 319 267 283 45 23 178 445 278 347

90% 245 250 337 280 165 159 30 7 42 271 192 254

Full Simulation Period
b 376 427 528 427 394 423 122 99 279 570 538 514

Wet (32%) 408 505 564 514 532 592 202 202 444 667 718 627

Above Normal (16%) 376 423 561 407 405 496 127 92 315 590 705 625

Below Normal (13%) 381 456 588 387 359 397 103 55 208 663 632 561

Dry (24%) 370 394 513 392 315 318 80 41 205 577 333 433

Critical (15%) 313 293 382 355 249 179 34 20 69 239 222 243

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -26% 0% -2% -25% -16% -4% -58% -58% -8% 3% 4% 0%

20% -33% -18% -1% -36% -23% 1% -67% -70% -21% 2% 4% -1%

30% -32% -26% -5% -43% -33% -6% -72% -77% -20% 2% 3% -4%

40% -32% -29% -22% -43% -32% -12% -71% -77% -23% 9% 11% -6%

50% -26% -31% -27% -45% -31% -17% -71% -78% -35% 17% 35% -6%

60% -23% -27% -20% -38% -30% -28% -70% -82% -43% 28% 28% -7%

70% -2% -25% -18% -33% -30% -32% -69% -84% -40% 41% 9% -1%

80% 6% -14% -23% -36% -36% -24% -76% -87% 1% 49% -1% 2%

90% 17% -13% -11% -29% -51% -48% -72% -91% -67% 69% 19% 12%

Full Simulation Period
b -20% -19% -14% -33% -27% -13% -65% -68% -21% 15% 10% -3%

Wet (32%) -26% -19% -21% -29% -13% 9% -58% -53% -3% 6% 10% -5%

Above Normal (16%) -12% -19% -12% -43% -31% -13% -72% -75% -24% 3% 9% -4%

Below Normal (13%) -30% -23% -6% -43% -28% -21% -69% -82% -50% 5% 22% 4%

Dry (24%) -15% -17% -6% -32% -39% -36% -69% -82% -25% 43% 2% -1%

Critical (15%) -8% -15% -16% -18% -39% -33% -75% -83% -48% 72% 10% -2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Export Volume (TAF)

Statistic

Monthly Export Volume (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Export Volume (TAF)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.14.4 Exports Through Jones and Banks Pumping Plants, Monthly Export Volume 



5C.3.3.15 CVP Deliveries 

  



Alternative 1

No Action 

Alternative

Alternative 1 

minus No Action 

Alternative

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,858 1,859 -1
Dry 1,905 1,906 0
Critical 1,734 1,737 -3
Long Term 155 146 8
Dry 151 146 6
Critical 105 102 3
Long Term 214 207 7
Dry 192 186 6
Critical 152 152 0
Long Term 221 185 36
Dry 124 86 39
Critical 38 24 14

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 268 269 0
Critical 224 224 0
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 350 269 82
Dry 206 140 67
Critical 65 41 24

San Francisco Bay Hydrologic Region

Long Term 289 275 13
Dry 284 274 10
Critical 270 264 6
Long Term 43 33 11
Dry 25 17 8
Critical 8 5 3

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 715 545 169
Dry 430 288 143
Critical 137 85 51

Total For All Regions

Long Term 4,971 4,646 325
Dry 4,475 4,198 277
Critical 3,484 3,385 99

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results 

are not presented.  Qualitative differences are discussed in the text.

Table 5C.3.3.15.1.1 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



Alternative 1

No Action 

Alternative

Alternative 1 

minus No Action 

Alternative

Water Supply Reliability

North of Delta

Long Term 221 185 36
Dry 124 86 39
Critical 38 24 14
Long Term 486 467 19
Dry 461 447 14
Critical 410 405 5
Long Term 120 113 8
Dry 105 97 9
Critical 80 75 6
Long Term 1,858 1,859 -1
Dry 1,905 1,906 0
Critical 1,734 1,737 -3
Long Term 155 146 8
Dry 151 146 6
Critical 105 102 3

Total CVP North of Delta

Long Term 2,720 2,658 62
Dry 2,642 2,584 58
Critical 2,287 2,268 19

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,108 847 262
Dry 662 445 218
Critical 210 131 78
Long Term 17 15 2
Dry 15 14 1
Critical 12 11 1
Long Term 261 261 0
Dry 268 269 0
Critical 224 224 0

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,386 1,123 263
Dry 946 727 219
Critical 445 366 79

Eastside Contractors deliveries

Long Term 510 508 2
Dry 524 524 0
Critical 460 445 16
Long Term 108 104 5
Dry 87 84 2
Critical 4 4 0

Total Eastside Contractors Deliveries

Long Term 618 611 7
Dry 611 608 2
Critical 465 449 16

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore 

Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 6) Contra Costa Water District accounted for as part of North of Delta deliveries.

Table 5C.3.3.15.1.2 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



No Action 

Alternative

Second Basis of 

Comparison

No Action 

Alternative minus 

Second Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,859 1,858 1
Dry 1,906 1,905 0
Critical 1,737 1,734 3
Long Term 146 155 -8
Dry 146 151 -6
Critical 102 105 -3
Long Term 207 214 -7
Dry 186 192 -6
Critical 152 152 0
Long Term 185 221 -36
Dry 86 124 -39
Critical 24 38 -14

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 269 268 0
Critical 224 224 0
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 269 350 -82
Dry 140 206 -67
Critical 41 65 -24

San Francisco Bay Hydrologic Region

Long Term 275 289 -13
Dry 274 284 -10
Critical 264 270 -6
Long Term 33 43 -11
Dry 17 25 -8
Critical 5 8 -3

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 545 715 -169
Dry 288 430 -143
Critical 85 137 -51

Total For All Regions

Long Term 4,646 4,971 -325
Dry 4,198 4,475 -277
Critical 3,385 3,484 -99

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text.

Table 5C.3.3.15.2.1 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



No Action 

Alternative

Second Basis of 

Comparison

No Action 

Alternative minus 

Second Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 185 221 -36
Dry 86 124 -39
Critical 24 38 -14
Long Term 467 486 -19
Dry 447 461 -14
Critical 405 410 -5
Long Term 113 120 -8
Dry 97 105 -9
Critical 75 80 -6
Long Term 1,859 1,858 1
Dry 1,906 1,905 0
Critical 1,737 1,734 3
Long Term 146 155 -8
Dry 146 151 -6
Critical 102 105 -3

Total CVP North of Delta

Long Term 2,658 2,720 -62
Dry 2,584 2,642 -58
Critical 2,268 2,287 -19

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 847 1,108 -262
Dry 445 662 -218
Critical 131 210 -78
Long Term 15 17 -2
Dry 14 15 -1
Critical 11 12 -1
Long Term 261 261 0
Dry 269 268 0
Critical 224 224 0

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,123 1,386 -263
Dry 727 946 -219
Critical 366 445 -79

Eastside Contractors deliveries

Long Term 508 510 -2
Dry 524 524 0
Critical 445 460 -16
Long Term 104 108 -5
Dry 84 87 -2
Critical 4 4 0

Total Eastside Contractors Deliveries

Long Term 611 618 -7
Dry 608 611 -2
Critical 449 465 -16

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 6) Contra Costa Water District accounted for as part of North of Delta deliveries.

Table 5C.3.3.15.2.2 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



Alternative 3

Second Basis of 

Comparison

Alternative 3 

minus Second 

Basis of 

Comparison

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term 1,860 1,858 2
Dry 1,906 1,905 0
Critical 1,742 1,734 8
Long Term 153 155 -1
Dry 149 151 -2
Critical 103 105 -2
Long Term 214 214 -1
Dry 192 192 0
Critical 152 152 1
Long Term 209 221 -12
Dry 111 124 -13
Critical 31 38 -7

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastside Contractors deliveries)

Long Term 852 852 0
Dry 875 875 0
Critical 741 741 0
Long Term 261 261 0
Dry 269 268 0
Critical 224 224 0
Long Term 0 0 0
Dry 0 0 0
Critical 0 0 0
Long Term 342 350 -9
Dry 185 206 -21
Critical 53 65 -12

San Francisco Bay Hydrologic Region

Long Term 286 289 -3
Dry 283 284 -1
Critical 267 270 -4
Long Term 42 43 -1
Dry 23 25 -2
Critical 6 8 -2

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term 12 12 0
Dry 12 12 0
Critical 10 10 0
Long Term 696 715 -19
Dry 387 430 -43
Critical 108 137 -28

Total For All Regions

Long Term 4,927 4,971 -44
Dry 4,392 4,475 -82
Critical 3,437 3,484 -46

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences are discussed in the text.

Table 5C.3.3.15.3.1 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



Alternative 3

Second Basis of 

Comparison

Alternative 3 

minus Second 

Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 209 221 -12
Dry 111 124 -13
Critical 31 38 -7
Long Term 483 486 -3
Dry 460 461 -1
Critical 408 410 -3
Long Term 118 120 -2
Dry 104 105 -2
Critical 78 80 -3
Long Term 1,860 1,858 2
Dry 1,906 1,905 0
Critical 1,742 1,734 8
Long Term 153 155 -1
Dry 149 151 -2
Critical 103 105 -2

Total CVP North of Delta

Long Term 2,706 2,720 -15
Dry 2,626 2,642 -16
Critical 2,284 2,287 -4

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,079 1,108 -29
Dry 596 662 -67
Critical 168 210 -42
Long Term 17 17 0
Dry 15 15 0
Critical 11 12 0
Long Term 261 261 0
Dry 269 268 0
Critical 224 224 0

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,357 1,386 -29
Dry 879 946 -66
Critical 403 445 -43

Eastside Contractors deliveries

Long Term 513 510 3
Dry 524 524 0
Critical 478 460 17
Long Term 123 108 15
Dry 109 87 22
Critical 36 4 32

Total Eastside Contractors Deliveries

Long Term 636 618 18
Dry 633 611 22
Critical 514 465 50

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 6) Contra Costa Water District accounted for as part of North of Delta deliveries.

Table 5C.3.3.15.3.2 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



Alternative 5

Second Basis of 

Comparison

Alternative 5 

minus Second 

Basis of 

Comparison

1,861 1,858 3
1,906 1,905 0
1,747 1,734 13
146 155 -9
145 151 -6
103 105 -2
207 214 -7
186 192 -6
152 152 0
185 221 -36
85 124 -39
24 38 -14

e Contractors deliveries)

852 852 0
875 875 0
741 741 0
261 261 0
269 268 0
222 224 -2

0 0 0
0 0 0
0 0 0

264 350 -87
135 206 -71
40 65 -25

275 289 -13
275 284 -9
264 270 -6
32 43 -11
17 25 -8
5 8 -3

12 12 0
12 12 0
10 10 0

538 715 -176
281 430 -149
85 137 -52

4,634 4,971 -337
4,186 4,475 -288
3,393 3,484 -91

mento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

s for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

ative are the same, therefore Alternative 2 results are not presented.  Qualitative 

Water Supply Reliability

Sacramento River Hydrologic Region

Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical

San Joaquin River Hydrologic Region (not including Friant-Kern and Madera Canal water users and Eastsid

Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical
Long Term
Dry
Critical

San Francisco Bay Hydrologic Region

Long Term
Dry
Critical
Long Term
Dry
Critical

Central Coast Hydrologic Region

Tulare Lake Hydrologic Region (not including Friant-Kern Canal water users)

Long Term
Dry
Critical
Long Term
Dry
Critical

Total For All Regions

Long Term
Dry
Critical

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - does 
not include Settlement contractors) (TAF/year) 

CVP Exchange Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average - 
includes Cross Valley Canal) (TAF/year) 

Total Supplies Contract Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacra

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model result

Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in the text. 5) Model results for Alternative 2 and No Action Altern

differences are discussed in the text.

Table 5C.3.3.15.4.1 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



Alternative 5

Second Basis of 

Comparison

Alternative 5 

minus Second 

Basis of 

Comparison

Water Supply Reliability

North of Delta

Long Term 185 221 -36
Dry 85 124 -39
Critical 24 38 -14
Long Term 467 486 -18
Dry 447 461 -13
Critical 405 410 -5
Long Term 112 120 -8
Dry 96 105 -9
Critical 74 80 -7
Long Term 1,861 1,858 3
Dry 1,906 1,905 0
Critical 1,747 1,734 13
Long Term 146 155 -9
Dry 145 151 -6
Critical 103 105 -2

Total CVP North of Delta

Long Term 2,660 2,720 -60
Dry 2,584 2,642 -58
Critical 2,279 2,287 -8

South of Delta (Does not include Eastside Contractors deliveries)

Long Term 834 1,108 -274
Dry 433 662 -229
Critical 130 210 -80
Long Term 15 17 -2
Dry 14 15 -1
Critical 11 12 -1
Long Term 261 261 0
Dry 269 268 0
Critical 222 224 -2

Total CVP South of Delta (Does not include Eastside Contractors deliveries)

Long Term 1,110 1,386 -276
Dry 715 946 -230
Critical 363 445 -83

Eastside Contractors deliveries

Long Term 502 510 -8
Dry 524 524 0
Critical 406 460 -55
Long Term 100 108 -8
Dry 69 87 -18
Critical 8 4 4

Total Eastside Contractors Deliveries

Long Term 602 618 -16
Dry 593 611 -18
Critical 414 465 -50

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I
(Including American River) Contract Delivery (annual average) (TAF/year) 

CVP M&I American River Contract Delivery (annual average) (TAF/year) 

CVP Settlement Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (CVP) (annual average) (TAF/year) 

CVP Ag Contract Delivery (annual average; does 
not include Exchange contractors) (TAF/year) 

CVP M&I Contract Delivery (annual average) (TAF/year) 

CVP Refuge Level 2 Contract Delivery (annual average) (TAF/year) 

Total CVP Ag, M&I, Settlement, 
and Refuge Deliveries Contract Delivery (annual average) (TAF/year) 

Water Rights Delivery (annual average) (TAF/year) 

CVP Service Contracts Contract Delivery (annual average) (TAF/year) 

Total Water Rights and CVP 
Service Contracts Deliveries Delivery (annual average) (TAF/year) 

Notes: 1) Long-term Average is the average quantity for the 82-year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-

1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 5) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 6) Contra Costa Water District accounted for as part of North of Delta deliveries.

Table 5C.3.3.15.4.2 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



CVP Water Rights CVP Water Rights CVP Water Rights

(TAF) (TAF) (TAF) (TAF) (TAF) (TAF)

No Action Alternative 103.5 507.8

Second Basis of Comparison 108.1 510.1 4.5 2.3

Alternative 2 103.5 507.8 -4.5 -2.3

Alternative 3 123.2 512.7 19.6 4.9 15.1 2.6

Alternative 5 99.7 502.1 -3.8 -5.7 -8.4 -8.1

Stanislaus Deliveries
Difference from No Action 

Alternative

Difference from Second Basis 

of Comparison

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of 

Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Table 5C.3.3.15.5 CALSIM II Summary Reporting Metrics, Long-Term Average and Dry and Critical Year Averages, CVP



5C.3.3.16 CVP Total Generating Capacity 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,688 1,743 1,810 1,854 1,883 1,895 1,877 1,848 1,785 1,749 1,670 1,647

20% 1,638 1,724 1,772 1,829 1,858 1,872 1,842 1,806 1,719 1,695 1,623 1,615

30% 1,600 1,694 1,744 1,802 1,837 1,842 1,825 1,782 1,671 1,623 1,585 1,599

40% 1,579 1,635 1,710 1,776 1,811 1,812 1,793 1,736 1,634 1,583 1,545 1,553

50% 1,550 1,611 1,681 1,732 1,778 1,782 1,757 1,711 1,607 1,543 1,510 1,516

60% 1,529 1,556 1,622 1,700 1,749 1,752 1,725 1,652 1,564 1,504 1,481 1,473

70% 1,465 1,519 1,588 1,661 1,712 1,714 1,685 1,618 1,524 1,457 1,433 1,432

80% 1,354 1,428 1,521 1,584 1,666 1,675 1,637 1,578 1,440 1,353 1,332 1,342

90% 1,137 1,293 1,403 1,455 1,476 1,502 1,454 1,384 1,203 1,120 1,085 1,103

Full Simulation Period
b 1,476 1,542 1,612 1,685 1,727 1,734 1,705 1,648 1,542 1,468 1,429 1,430

Wet (32%) 1,621 1,696 1,761 1,824 1,860 1,877 1,859 1,831 1,753 1,717 1,645 1,628

Above Normal (16%) 1,465 1,580 1,676 1,762 1,814 1,814 1,793 1,741 1,633 1,590 1,545 1,541

Below Normal (13%) 1,530 1,580 1,669 1,719 1,764 1,757 1,728 1,665 1,559 1,491 1,478 1,483

Dry (24%) 1,441 1,491 1,556 1,637 1,690 1,709 1,680 1,607 1,508 1,434 1,418 1,433

Critical (15%) 1,180 1,221 1,264 1,348 1,374 1,355 1,299 1,205 1,025 832 808 825

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,767 1,807 1,854 1,883 1,910 1,941 1,942 1,899 1,825 1,767 1,751 1,733

20% 1,731 1,790 1,829 1,862 1,891 1,923 1,907 1,856 1,739 1,676 1,669 1,677

30% 1,687 1,768 1,809 1,849 1,876 1,899 1,890 1,808 1,695 1,620 1,608 1,647

40% 1,645 1,727 1,787 1,832 1,865 1,879 1,857 1,770 1,654 1,590 1,571 1,574

50% 1,583 1,686 1,750 1,811 1,846 1,855 1,832 1,745 1,612 1,550 1,541 1,544

60% 1,561 1,629 1,710 1,768 1,811 1,831 1,788 1,701 1,584 1,509 1,487 1,488

70% 1,482 1,568 1,650 1,714 1,771 1,786 1,760 1,669 1,550 1,471 1,439 1,448

80% 1,379 1,450 1,576 1,644 1,719 1,747 1,713 1,616 1,490 1,391 1,387 1,375

90% 1,197 1,360 1,427 1,535 1,569 1,552 1,523 1,429 1,335 1,222 1,183 1,134

Full Simulation Period
b 1,532 1,606 1,675 1,735 1,780 1,795 1,772 1,693 1,574 1,492 1,469 1,474

Wet (32%) 1,679 1,756 1,811 1,857 1,892 1,926 1,920 1,871 1,773 1,717 1,694 1,701

Above Normal (16%) 1,522 1,652 1,747 1,810 1,856 1,877 1,860 1,778 1,653 1,584 1,567 1,564

Below Normal (13%) 1,606 1,671 1,754 1,792 1,830 1,838 1,807 1,718 1,593 1,496 1,481 1,487

Dry (24%) 1,476 1,536 1,607 1,689 1,746 1,771 1,746 1,652 1,533 1,463 1,445 1,456

Critical (15%) 1,250 1,290 1,342 1,416 1,466 1,419 1,366 1,262 1,106 948 902 904

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5% 4% 2% 2% 1% 2% 3% 3% 2% 1% 5% 5%

20% 6% 4% 3% 2% 2% 3% 3% 3% 1% -1% 3% 4%

30% 5% 4% 4% 3% 2% 3% 4% 1% 1% 0% 1% 3%

40% 4% 6% 4% 3% 3% 4% 4% 2% 1% 0% 2% 1%

50% 2% 5% 4% 5% 4% 4% 4% 2% 0% 0% 2% 2%

60% 2% 5% 5% 4% 4% 5% 4% 3% 1% 0% 0% 1%

70% 1% 3% 4% 3% 3% 4% 4% 3% 2% 1% 0% 1%

80% 2% 2% 4% 4% 3% 4% 5% 2% 4% 3% 4% 2%

90% 5% 5% 2% 6% 6% 3% 5% 3% 11% 9% 9% 3%

Full Simulation Period
b 4% 4% 4% 3% 3% 4% 4% 3% 2% 2% 3% 3%

Wet (32%) 4% 4% 3% 2% 2% 3% 3% 2% 1% 0% 3% 4%

Above Normal (16%) 4% 5% 4% 3% 2% 3% 4% 2% 1% 0% 1% 2%

Below Normal (13%) 5% 6% 5% 4% 4% 5% 5% 3% 2% 0% 0% 0%

Dry (24%) 2% 3% 3% 3% 3% 4% 4% 3% 2% 2% 2% 2%

Critical (15%) 6% 6% 6% 5% 7% 5% 5% 5% 8% 14% 12% 10%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Capacity (MW)

Statistic

Monthly Capacity (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.16.1 CVP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,767 1,807 1,854 1,883 1,910 1,941 1,942 1,899 1,825 1,767 1,751 1,733

20% 1,731 1,790 1,829 1,862 1,891 1,923 1,907 1,856 1,739 1,676 1,669 1,677

30% 1,687 1,768 1,809 1,849 1,876 1,899 1,890 1,808 1,695 1,620 1,608 1,647

40% 1,645 1,727 1,787 1,832 1,865 1,879 1,857 1,770 1,654 1,590 1,571 1,574

50% 1,583 1,686 1,750 1,811 1,846 1,855 1,832 1,745 1,612 1,550 1,541 1,544

60% 1,561 1,629 1,710 1,768 1,811 1,831 1,788 1,701 1,584 1,509 1,487 1,488

70% 1,482 1,568 1,650 1,714 1,771 1,786 1,760 1,669 1,550 1,471 1,439 1,448

80% 1,379 1,450 1,576 1,644 1,719 1,747 1,713 1,616 1,490 1,391 1,387 1,375

90% 1,197 1,360 1,427 1,535 1,569 1,552 1,523 1,429 1,335 1,222 1,183 1,134

Full Simulation Period
b 1,532 1,606 1,675 1,735 1,780 1,795 1,772 1,693 1,574 1,492 1,469 1,474

Wet (32%) 1,679 1,756 1,811 1,857 1,892 1,926 1,920 1,871 1,773 1,717 1,694 1,701

Above Normal (16%) 1,522 1,652 1,747 1,810 1,856 1,877 1,860 1,778 1,653 1,584 1,567 1,564

Below Normal (13%) 1,606 1,671 1,754 1,792 1,830 1,838 1,807 1,718 1,593 1,496 1,481 1,487

Dry (24%) 1,476 1,536 1,607 1,689 1,746 1,771 1,746 1,652 1,533 1,463 1,445 1,456

Critical (15%) 1,250 1,290 1,342 1,416 1,466 1,419 1,366 1,262 1,106 948 902 904

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,688 1,743 1,810 1,854 1,883 1,895 1,877 1,848 1,785 1,749 1,670 1,647

20% 1,638 1,724 1,772 1,829 1,858 1,872 1,842 1,806 1,719 1,695 1,623 1,615

30% 1,600 1,694 1,744 1,802 1,837 1,842 1,825 1,782 1,671 1,623 1,585 1,599

40% 1,579 1,635 1,710 1,776 1,811 1,812 1,793 1,736 1,634 1,583 1,545 1,553

50% 1,550 1,611 1,681 1,732 1,778 1,782 1,757 1,711 1,607 1,543 1,510 1,516

60% 1,529 1,556 1,622 1,700 1,749 1,752 1,725 1,652 1,564 1,504 1,481 1,473

70% 1,465 1,519 1,588 1,661 1,712 1,714 1,685 1,618 1,524 1,457 1,433 1,432

80% 1,354 1,428 1,521 1,584 1,666 1,675 1,637 1,578 1,440 1,353 1,332 1,342

90% 1,137 1,293 1,403 1,455 1,476 1,502 1,454 1,384 1,203 1,120 1,085 1,103

Full Simulation Period
b 1,476 1,542 1,612 1,685 1,727 1,734 1,705 1,648 1,542 1,468 1,429 1,430

Wet (32%) 1,621 1,696 1,761 1,824 1,860 1,877 1,859 1,831 1,753 1,717 1,645 1,628

Above Normal (16%) 1,465 1,580 1,676 1,762 1,814 1,814 1,793 1,741 1,633 1,590 1,545 1,541

Below Normal (13%) 1,530 1,580 1,669 1,719 1,764 1,757 1,728 1,665 1,559 1,491 1,478 1,483

Dry (24%) 1,441 1,491 1,556 1,637 1,690 1,709 1,680 1,607 1,508 1,434 1,418 1,433

Critical (15%) 1,180 1,221 1,264 1,348 1,374 1,355 1,299 1,205 1,025 832 808 825

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4% -4% -2% -2% -1% -2% -3% -3% -2% -1% -5% -5%

20% -5% -4% -3% -2% -2% -3% -3% -3% -1% 1% -3% -4%

30% -5% -4% -4% -3% -2% -3% -3% -1% -1% 0% -1% -3%

40% -4% -5% -4% -3% -3% -4% -3% -2% -1% 0% -2% -1%

50% -2% -4% -4% -4% -4% -4% -4% -2% 0% 0% -2% -2%

60% -2% -5% -5% -4% -3% -4% -3% -3% -1% 0% 0% -1%

70% -1% -3% -4% -3% -3% -4% -4% -3% -2% -1% 0% -1%

80% -2% -2% -4% -4% -3% -4% -4% -2% -3% -3% -4% -2%

90% -5% -5% -2% -5% -6% -3% -4% -3% -10% -8% -8% -3%

Full Simulation Period
b -4% -4% -4% -3% -3% -3% -4% -3% -2% -2% -3% -3%

Wet (32%) -3% -3% -3% -2% -2% -3% -3% -2% -1% 0% -3% -4%

Above Normal (16%) -4% -4% -4% -3% -2% -3% -4% -2% -1% 0% -1% -2%

Below Normal (13%) -5% -5% -5% -4% -4% -4% -4% -3% -2% 0% 0% 0%

Dry (24%) -2% -3% -3% -3% -3% -4% -4% -3% -2% -2% -2% -2%

Critical (15%) -6% -5% -6% -5% -6% -5% -5% -5% -7% -12% -10% -9%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Statistic

Monthly Capacity (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.16.2 CVP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,767 1,807 1,854 1,883 1,910 1,941 1,942 1,899 1,825 1,767 1,751 1,733

20% 1,731 1,790 1,829 1,862 1,891 1,923 1,907 1,856 1,739 1,676 1,669 1,677

30% 1,687 1,768 1,809 1,849 1,876 1,899 1,890 1,808 1,695 1,620 1,608 1,647

40% 1,645 1,727 1,787 1,832 1,865 1,879 1,857 1,770 1,654 1,590 1,571 1,574

50% 1,583 1,686 1,750 1,811 1,846 1,855 1,832 1,745 1,612 1,550 1,541 1,544

60% 1,561 1,629 1,710 1,768 1,811 1,831 1,788 1,701 1,584 1,509 1,487 1,488

70% 1,482 1,568 1,650 1,714 1,771 1,786 1,760 1,669 1,550 1,471 1,439 1,448

80% 1,379 1,450 1,576 1,644 1,719 1,747 1,713 1,616 1,490 1,391 1,387 1,375

90% 1,197 1,360 1,427 1,535 1,569 1,552 1,523 1,429 1,335 1,222 1,183 1,134

Full Simulation Period
b 1,532 1,606 1,675 1,735 1,780 1,795 1,772 1,693 1,574 1,492 1,469 1,474

Wet (32%) 1,679 1,756 1,811 1,857 1,892 1,926 1,920 1,871 1,773 1,717 1,694 1,701

Above Normal (16%) 1,522 1,652 1,747 1,810 1,856 1,877 1,860 1,778 1,653 1,584 1,567 1,564

Below Normal (13%) 1,606 1,671 1,754 1,792 1,830 1,838 1,807 1,718 1,593 1,496 1,481 1,487

Dry (24%) 1,476 1,536 1,607 1,689 1,746 1,771 1,746 1,652 1,533 1,463 1,445 1,456

Critical (15%) 1,250 1,290 1,342 1,416 1,466 1,419 1,366 1,262 1,106 948 902 904

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,778 1,818 1,852 1,884 1,910 1,945 1,947 1,910 1,837 1,777 1,759 1,753

20% 1,749 1,789 1,828 1,860 1,894 1,930 1,930 1,883 1,766 1,692 1,687 1,696

30% 1,708 1,772 1,814 1,851 1,884 1,900 1,895 1,828 1,717 1,654 1,633 1,659

40% 1,663 1,741 1,781 1,838 1,866 1,882 1,849 1,777 1,670 1,601 1,604 1,600

50% 1,609 1,689 1,744 1,800 1,840 1,851 1,821 1,760 1,644 1,572 1,554 1,569

60% 1,579 1,639 1,695 1,748 1,797 1,814 1,781 1,711 1,603 1,542 1,511 1,510

70% 1,499 1,557 1,632 1,703 1,768 1,784 1,755 1,665 1,567 1,487 1,453 1,465

80% 1,394 1,457 1,570 1,624 1,708 1,738 1,707 1,620 1,506 1,408 1,378 1,372

90% 1,231 1,365 1,434 1,496 1,518 1,545 1,519 1,453 1,343 1,229 1,190 1,181

Full Simulation Period
b 1,551 1,613 1,676 1,732 1,777 1,794 1,775 1,705 1,592 1,512 1,486 1,493

Wet (32%) 1,690 1,756 1,806 1,856 1,894 1,929 1,928 1,885 1,791 1,730 1,713 1,716

Above Normal (16%) 1,527 1,640 1,746 1,802 1,852 1,875 1,862 1,786 1,679 1,615 1,591 1,589

Below Normal (13%) 1,629 1,676 1,751 1,790 1,829 1,832 1,788 1,718 1,607 1,529 1,504 1,501

Dry (24%) 1,504 1,551 1,612 1,686 1,748 1,768 1,745 1,660 1,555 1,479 1,459 1,475

Critical (15%) 1,283 1,319 1,355 1,411 1,444 1,422 1,386 1,288 1,113 967 909 930

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1% 1% 0% 0% 0% 0% 0% 1% 1% 1% 0% 1%

20% 1% 0% 0% 0% 0% 0% 1% 1% 2% 1% 1% 1%

30% 1% 0% 0% 0% 0% 0% 0% 1% 1% 2% 2% 1%

40% 1% 1% 0% 0% 0% 0% 0% 0% 1% 1% 2% 2%

50% 2% 0% 0% -1% 0% 0% -1% 1% 2% 1% 1% 2%

60% 1% 1% -1% -1% -1% -1% 0% 1% 1% 2% 2% 1%

70% 1% -1% -1% -1% 0% 0% 0% 0% 1% 1% 1% 1%

80% 1% 0% 0% -1% -1% -1% 0% 0% 1% 1% -1% 0%

90% 3% 0% 0% -3% -3% -1% 0% 2% 1% 1% 1% 4%

Full Simulation Period
b 1% 0% 0% 0% 0% 0% 0% 1% 1% 1% 1% 1%

Wet (32%) 1% 0% 0% 0% 0% 0% 0% 1% 1% 1% 1% 1%

Above Normal (16%) 0% -1% 0% 0% 0% 0% 0% 0% 2% 2% 1% 2%

Below Normal (13%) 1% 0% 0% 0% 0% 0% -1% 0% 1% 2% 2% 1%

Dry (24%) 2% 1% 0% 0% 0% 0% 0% 1% 1% 1% 1% 1%

Critical (15%) 3% 2% 1% 0% -1% 0% 1% 2% 1% 2% 1% 3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Statistic

Monthly Capacity (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.16.3 CVP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,767 1,807 1,854 1,883 1,910 1,941 1,942 1,899 1,825 1,767 1,751 1,733

20% 1,731 1,790 1,829 1,862 1,891 1,923 1,907 1,856 1,739 1,676 1,669 1,677

30% 1,687 1,768 1,809 1,849 1,876 1,899 1,890 1,808 1,695 1,620 1,608 1,647

40% 1,645 1,727 1,787 1,832 1,865 1,879 1,857 1,770 1,654 1,590 1,571 1,574

50% 1,583 1,686 1,750 1,811 1,846 1,855 1,832 1,745 1,612 1,550 1,541 1,544

60% 1,561 1,629 1,710 1,768 1,811 1,831 1,788 1,701 1,584 1,509 1,487 1,488

70% 1,482 1,568 1,650 1,714 1,771 1,786 1,760 1,669 1,550 1,471 1,439 1,448

80% 1,379 1,450 1,576 1,644 1,719 1,747 1,713 1,616 1,490 1,391 1,387 1,375

90% 1,197 1,360 1,427 1,535 1,569 1,552 1,523 1,429 1,335 1,222 1,183 1,134

Full Simulation Period
b 1,532 1,606 1,675 1,735 1,780 1,795 1,772 1,693 1,574 1,492 1,469 1,474

Wet (32%) 1,679 1,756 1,811 1,857 1,892 1,926 1,920 1,871 1,773 1,717 1,694 1,701

Above Normal (16%) 1,522 1,652 1,747 1,810 1,856 1,877 1,860 1,778 1,653 1,584 1,567 1,564

Below Normal (13%) 1,606 1,671 1,754 1,792 1,830 1,838 1,807 1,718 1,593 1,496 1,481 1,487

Dry (24%) 1,476 1,536 1,607 1,689 1,746 1,771 1,746 1,652 1,533 1,463 1,445 1,456

Critical (15%) 1,250 1,290 1,342 1,416 1,466 1,419 1,366 1,262 1,106 948 902 904

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,693 1,746 1,805 1,849 1,882 1,891 1,879 1,849 1,777 1,748 1,671 1,650

20% 1,635 1,721 1,772 1,829 1,859 1,867 1,843 1,806 1,725 1,690 1,624 1,612

30% 1,599 1,680 1,744 1,797 1,836 1,839 1,816 1,766 1,655 1,616 1,576 1,579

40% 1,566 1,638 1,710 1,767 1,801 1,801 1,785 1,732 1,619 1,571 1,538 1,547

50% 1,538 1,596 1,668 1,726 1,775 1,774 1,737 1,700 1,598 1,555 1,504 1,510

60% 1,516 1,552 1,617 1,687 1,737 1,733 1,701 1,643 1,537 1,484 1,460 1,457

70% 1,458 1,512 1,571 1,650 1,694 1,699 1,673 1,596 1,506 1,415 1,413 1,413

80% 1,327 1,399 1,504 1,574 1,644 1,639 1,616 1,532 1,439 1,324 1,302 1,310

90% 1,044 1,242 1,372 1,427 1,440 1,483 1,450 1,351 1,173 1,061 1,046 1,029

Full Simulation Period
b 1,460 1,532 1,603 1,672 1,716 1,717 1,692 1,633 1,525 1,450 1,410 1,410

Wet (32%) 1,609 1,690 1,755 1,819 1,856 1,873 1,858 1,830 1,748 1,715 1,641 1,625

Above Normal (16%) 1,458 1,576 1,671 1,757 1,808 1,806 1,785 1,735 1,624 1,577 1,536 1,532

Below Normal (13%) 1,504 1,559 1,648 1,712 1,755 1,743 1,710 1,653 1,546 1,474 1,465 1,468

Dry (24%) 1,428 1,478 1,545 1,622 1,676 1,686 1,657 1,585 1,485 1,403 1,383 1,391

Critical (15%) 1,152 1,205 1,253 1,308 1,344 1,310 1,274 1,159 985 793 768 794

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4% -3% -3% -2% -1% -3% -3% -3% -3% -1% -5% -5%

20% -6% -4% -3% -2% -2% -3% -3% -3% -1% 1% -3% -4%

30% -5% -5% -4% -3% -2% -3% -4% -2% -2% 0% -2% -4%

40% -5% -5% -4% -4% -3% -4% -4% -2% -2% -1% -2% -2%

50% -3% -5% -5% -5% -4% -4% -5% -3% -1% 0% -2% -2%

60% -3% -5% -5% -5% -4% -5% -5% -3% -3% -2% -2% -2%

70% -2% -4% -5% -4% -4% -5% -5% -4% -3% -4% -2% -2%

80% -4% -4% -5% -4% -4% -6% -6% -5% -3% -5% -6% -5%

90% -13% -9% -4% -7% -8% -4% -5% -6% -12% -13% -12% -9%

Full Simulation Period
b -5% -5% -4% -4% -4% -4% -4% -4% -3% -3% -4% -4%

Wet (32%) -4% -4% -3% -2% -2% -3% -3% -2% -1% 0% -3% -4%

Above Normal (16%) -4% -5% -4% -3% -3% -4% -4% -2% -2% 0% -2% -2%

Below Normal (13%) -6% -7% -6% -4% -4% -5% -5% -4% -3% -1% -1% -1%

Dry (24%) -3% -4% -4% -4% -4% -5% -5% -4% -3% -4% -4% -5%

Critical (15%) -8% -7% -7% -8% -8% -8% -7% -8% -11% -16% -15% -12%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Statistic

Monthly Capacity (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.16.4 CVP Total Capacity, Monthly Capacity 



5C.3.3.17 CVP Total Generation 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 409 413 641 689 671 696 492 616 619 756 585 630

20% 372 380 338 490 622 569 397 549 577 729 549 597

30% 329 310 240 381 471 363 358 514 561 705 536 469

40% 292 274 190 235 245 267 334 478 544 662 511 414

50% 270 231 175 201 205 229 318 464 527 644 496 342

60% 239 183 167 179 173 194 302 442 495 630 476 285

70% 210 162 146 152 141 171 282 415 479 598 451 250

80% 186 140 131 137 130 151 249 350 435 551 421 215

90% 159 118 105 120 110 141 217 291 350 474 359 184

Full Simulation Period
b 273 255 260 317 322 329 343 461 514 631 487 376

Wet (32%) 317 318 441 558 513 557 447 580 568 683 542 598

Above Normal (16%) 268 263 259 320 454 367 370 484 544 708 527 421

Below Normal (13%) 310 258 175 186 266 220 318 455 540 679 529 289

Dry (24%) 254 232 154 183 145 183 263 406 511 607 457 246

Critical (15%) 184 149 123 134 111 135 242 271 345 431 333 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 295 659 692 684 702 486 626 696 779 637 441

20% 339 256 436 584 637 584 393 572 655 757 588 370

30% 303 233 242 439 446 357 350 535 623 732 569 334

40% 268 220 194 266 287 256 325 507 602 711 549 315

50% 236 204 182 211 220 232 313 493 577 683 525 297

60% 212 180 169 177 175 194 289 470 553 654 501 278

70% 201 168 148 156 141 177 276 445 530 627 477 258

80% 172 138 134 143 133 154 248 372 481 571 436 225

90% 152 125 112 121 115 141 217 318 390 470 389 186

Full Simulation Period
b 256 215 278 336 331 334 334 481 569 655 514 305

Wet (32%) 297 269 491 582 521 549 428 586 636 697 573 399

Above Normal (16%) 245 215 245 362 479 396 341 513 618 740 571 341

Below Normal (13%) 282 221 188 231 280 246 323 496 612 724 575 306

Dry (24%) 243 183 158 179 150 181 262 433 542 637 463 251

Critical (15%) 180 145 134 134 107 140 253 286 376 442 357 154

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2% -29% 3% 0% 2% 1% -1% 2% 12% 3% 9% -30%

20% -9% -33% 29% 19% 2% 3% -1% 4% 14% 4% 7% -38%

30% -8% -25% 1% 15% -5% -2% -2% 4% 11% 4% 6% -29%

40% -8% -20% 2% 13% 17% -4% -3% 6% 11% 7% 7% -24%

50% -12% -12% 4% 5% 7% 1% -2% 6% 9% 6% 6% -13%

60% -12% -2% 1% -1% 1% 0% -4% 6% 12% 4% 5% -2%

70% -4% 3% 1% 3% 0% 4% -2% 7% 11% 5% 6% 3%

80% -8% -2% 3% 4% 2% 2% 0% 6% 11% 4% 4% 4%

90% -4% 6% 7% 1% 5% 0% 0% 9% 11% -1% 8% 1%

Full Simulation Period
b -6% -16% 7% 6% 3% 2% -3% 5% 11% 4% 6% -19%

Wet (32%) -6% -15% 11% 4% 1% -1% -4% 1% 12% 2% 6% -33%

Above Normal (16%) -8% -18% -6% 13% 6% 8% -8% 6% 14% 5% 8% -19%

Below Normal (13%) -9% -14% 7% 24% 5% 12% 1% 9% 13% 7% 9% 6%

Dry (24%) -4% -21% 2% -2% 4% -1% 0% 7% 6% 5% 1% 2%

Critical (15%) -2% -3% 9% 0% -4% 4% 5% 6% 9% 3% 7% 6%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Generation (GWh)

Table 5C.3.3.17.1 CVP Total Generation, Monthly Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 295 659 692 684 702 486 626 696 779 637 441

20% 339 256 436 584 637 584 393 572 655 757 588 370

30% 303 233 242 439 446 357 350 535 623 732 569 334

40% 268 220 194 266 287 256 325 507 602 711 549 315

50% 236 204 182 211 220 232 313 493 577 683 525 297

60% 212 180 169 177 175 194 289 470 553 654 501 278

70% 201 168 148 156 141 177 276 445 530 627 477 258

80% 172 138 134 143 133 154 248 372 481 571 436 225

90% 152 125 112 121 115 141 217 318 390 470 389 186

Full Simulation Period
b 256 215 278 336 331 334 334 481 569 655 514 305

Wet (32%) 297 269 491 582 521 549 428 586 636 697 573 399

Above Normal (16%) 245 215 245 362 479 396 341 513 618 740 571 341

Below Normal (13%) 282 221 188 231 280 246 323 496 612 724 575 306

Dry (24%) 243 183 158 179 150 181 262 433 542 637 463 251

Critical (15%) 180 145 134 134 107 140 253 286 376 442 357 154

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 409 413 641 689 671 696 492 616 619 756 585 630

20% 372 380 338 490 622 569 397 549 577 729 549 597

30% 329 310 240 381 471 363 358 514 561 705 536 469

40% 292 274 190 235 245 267 334 478 544 662 511 414

50% 270 231 175 201 205 229 318 464 527 644 496 342

60% 239 183 167 179 173 194 302 442 495 630 476 285

70% 210 162 146 152 141 171 282 415 479 598 451 250

80% 186 140 131 137 130 151 249 350 435 551 421 215

90% 159 118 105 120 110 141 217 291 350 474 359 184

Full Simulation Period
b 273 255 260 317 322 329 343 461 514 631 487 376

Wet (32%) 317 318 441 558 513 557 447 580 568 683 542 598

Above Normal (16%) 268 263 259 320 454 367 370 484 544 708 527 421

Below Normal (13%) 310 258 175 186 266 220 318 455 540 679 529 289

Dry (24%) 254 232 154 183 145 183 263 406 511 607 457 246

Critical (15%) 184 149 123 134 111 135 242 271 345 431 333 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2% 40% -3% 0% -2% -1% 1% -1% -11% -3% -8% 43%

20% 10% 49% -22% -16% -2% -2% 1% -4% -12% -4% -6% 61%

30% 8% 33% -1% -13% 6% 2% 2% -4% -10% -4% -6% 40%

40% 9% 25% -2% -11% -14% 4% 3% -6% -10% -7% -7% 31%

50% 14% 13% -4% -5% -7% -1% 2% -6% -9% -6% -6% 15%

60% 13% 2% -1% 1% -1% 0% 4% -6% -10% -4% -5% 3%

70% 5% -3% -1% -3% 0% -4% 2% -7% -10% -5% -5% -3%

80% 8% 2% -2% -4% -2% -2% 0% -6% -10% -4% -3% -4%

90% 5% -5% -7% -1% -5% 0% 0% -9% -10% 1% -8% -1%

Full Simulation Period
b 7% 19% -6% -6% -3% -2% 3% -4% -10% -4% -5% 23%

Wet (32%) 7% 18% -10% -4% -1% 1% 5% -1% -11% -2% -5% 50%

Above Normal (16%) 9% 22% 6% -12% -5% -7% 8% -6% -12% -4% -8% 23%

Below Normal (13%) 10% 17% -7% -19% -5% -11% -1% -8% -12% -6% -8% -5%

Dry (24%) 5% 27% -2% 2% -4% 1% 0% -6% -6% -5% -1% -2%

Critical (15%) 2% 3% -8% 0% 4% -4% -4% -5% -8% -2% -7% -6%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Generation (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Table 5C.3.3.17.2 CVP Total Generation, Monthly Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 295 659 692 684 702 486 626 696 779 637 441

20% 339 256 436 584 637 584 393 572 655 757 588 370

30% 303 233 242 439 446 357 350 535 623 732 569 334

40% 268 220 194 266 287 256 325 507 602 711 549 315

50% 236 204 182 211 220 232 313 493 577 683 525 297

60% 212 180 169 177 175 194 289 470 553 654 501 278

70% 201 168 148 156 141 177 276 445 530 627 477 258

80% 172 138 134 143 133 154 248 372 481 571 436 225

90% 152 125 112 121 115 141 217 318 390 470 389 186

Full Simulation Period
b 256 215 278 336 331 334 334 481 569 655 514 305

Wet (32%) 297 269 491 582 521 549 428 586 636 697 573 399

Above Normal (16%) 245 215 245 362 479 396 341 513 618 740 571 341

Below Normal (13%) 282 221 188 231 280 246 323 496 612 724 575 306

Dry (24%) 243 183 158 179 150 181 262 433 542 637 463 251

Critical (15%) 180 145 134 134 107 140 253 286 376 442 357 154

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 306 662 691 701 710 489 598 648 775 610 459

20% 342 256 426 590 650 583 393 551 635 759 578 387

30% 314 227 242 427 458 367 360 507 590 741 557 358

40% 275 216 199 254 283 258 330 493 564 720 538 328

50% 245 204 181 203 220 223 314 469 548 678 525 302

60% 222 180 170 173 179 192 291 442 518 657 513 279

70% 202 164 149 156 142 171 271 421 511 624 482 257

80% 176 145 133 134 128 153 250 363 453 561 445 227

90% 158 124 113 122 109 136 222 300 381 474 387 191

Full Simulation Period
b 262 215 279 333 336 335 338 462 542 658 512 314

Wet (32%) 298 268 493 584 537 551 430 562 593 712 576 407

Above Normal (16%) 249 222 245 350 477 401 346 482 580 736 550 341

Below Normal (13%) 284 211 187 228 283 245 332 476 580 711 557 347

Dry (24%) 256 184 162 175 146 180 265 416 532 635 471 251

Critical (15%) 189 150 132 130 113 139 253 285 373 445 360 160

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 4% 1% 0% 2% 1% 1% -4% -7% 0% -4% 4%

20% 1% 0% -2% 1% 2% 0% 0% -4% -3% 0% -2% 5%

30% 4% -3% 0% -3% 3% 3% 3% -5% -5% 1% -2% 7%

40% 2% -2% 3% -4% -1% 1% 2% -3% -6% 1% -2% 4%

50% 4% 0% -1% -4% 0% -4% 0% -5% -5% -1% 0% 2%

60% 5% 0% 1% -2% 2% -1% 1% -6% -6% 1% 2% 0%

70% 1% -2% 1% 0% 1% -3% -2% -5% -4% -1% 1% 0%

80% 2% 5% -1% -6% -4% -1% 1% -3% -6% -2% 2% 1%

90% 4% -1% 1% 0% -6% -4% 2% -6% -2% 1% -1% 3%

Full Simulation Period
b 2% 0% 1% -1% 2% 0% 1% -4% -5% 0% 0% 3%

Wet (32%) 0% -1% 1% 0% 3% 0% 1% -4% -7% 2% 1% 2%

Above Normal (16%) 2% 3% 0% -3% 0% 1% 1% -6% -6% -1% -4% 0%

Below Normal (13%) 1% -5% 0% -1% 1% -1% 3% -4% -5% -2% -3% 14%

Dry (24%) 5% 1% 3% -2% -3% 0% 1% -4% -2% 0% 2% 0%

Critical (15%) 5% 4% -2% -3% 6% -1% 0% 0% -1% 1% 1% 4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Table 5C.3.3.17.3 CVP Total Generation, Monthly Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 295 659 692 684 702 486 626 696 779 637 441

20% 339 256 436 584 637 584 393 572 655 757 588 370

30% 303 233 242 439 446 357 350 535 623 732 569 334

40% 268 220 194 266 287 256 325 507 602 711 549 315

50% 236 204 182 211 220 232 313 493 577 683 525 297

60% 212 180 169 177 175 194 289 470 553 654 501 278

70% 201 168 148 156 141 177 276 445 530 627 477 258

80% 172 138 134 143 133 154 248 372 481 571 436 225

90% 152 125 112 121 115 141 217 318 390 470 389 186

Full Simulation Period
b 256 215 278 336 331 334 334 481 569 655 514 305

Wet (32%) 297 269 491 582 521 549 428 586 636 697 573 399

Above Normal (16%) 245 215 245 362 479 396 341 513 618 740 571 341

Below Normal (13%) 282 221 188 231 280 246 323 496 612 724 575 306

Dry (24%) 243 183 158 179 150 181 262 433 542 637 463 251

Critical (15%) 180 145 134 134 107 140 253 286 376 442 357 154

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 404 410 647 689 671 694 491 627 618 752 574 628

20% 365 380 341 486 622 563 404 562 578 722 553 598

30% 328 316 236 381 459 362 368 513 557 705 534 468

40% 284 281 188 233 245 266 334 482 541 660 514 418

50% 269 226 173 201 205 229 327 460 525 648 498 351

60% 244 182 163 178 173 199 304 439 493 634 471 277

70% 220 161 145 153 139 170 281 412 472 601 451 248

80% 183 140 131 137 127 151 258 343 432 548 416 217

90% 155 113 102 120 108 136 233 308 350 463 365 184

Full Simulation Period
b 273 254 258 317 321 328 348 463 509 628 485 378

Wet (32%) 313 320 438 558 512 554 446 585 567 685 538 598

Above Normal (16%) 266 254 259 321 454 368 370 489 542 708 523 419

Below Normal (13%) 307 257 173 186 265 221 334 458 533 675 520 294

Dry (24%) 254 231 153 183 145 183 273 404 505 604 459 247

Critical (15%) 192 149 120 135 110 132 250 270 336 414 337 153

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3% 39% -2% 0% -2% -1% 1% 0% -11% -3% -10% 42%

20% 8% 48% -22% -17% -2% -4% 3% -2% -12% -5% -6% 62%

30% 8% 36% -2% -13% 3% 1% 5% -4% -11% -4% -6% 40%

40% 6% 28% -3% -12% -14% 4% 3% -5% -10% -7% -6% 33%

50% 14% 11% -5% -5% -7% -1% 4% -7% -9% -5% -5% 18%

60% 15% 1% -4% 1% -1% 3% 5% -7% -11% -3% -6% 0%

70% 10% -4% -2% -2% -2% -4% 2% -7% -11% -4% -5% -4%

80% 6% 1% -2% -4% -4% -2% 4% -8% -10% -4% -5% -4%

90% 2% -9% -9% -1% -6% -3% 7% -3% -10% -2% -6% -1%

Full Simulation Period
b 6% 18% -7% -6% -3% -2% 4% -4% -10% -4% -6% 24%

Wet (32%) 6% 19% -11% -4% -2% 1% 4% 0% -11% -2% -6% 50%

Above Normal (16%) 8% 18% 6% -11% -5% -7% 8% -5% -12% -4% -8% 23%

Below Normal (13%) 9% 16% -7% -20% -5% -10% 3% -8% -13% -7% -10% -4%

Dry (24%) 4% 26% -3% 3% -4% 1% 4% -7% -7% -5% -1% -2%

Critical (15%) 7% 3% -10% 0% 3% -6% -1% -6% -11% -6% -5% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Table 5C.3.3.17.4 CVP Total Generation, Monthly Generation 



5C.3.3.18 CVP Total Energy Use 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 111 171 154 153 146 149 60 69 128 153 133 106

20% 95 150 149 131 133 138 43 46 103 139 122 105

30% 85 139 142 118 115 109 37 41 88 122 114 103

40% 76 129 134 113 99 98 35 39 78 114 109 96

50% 72 105 129 110 94 75 32 36 65 104 102 87

60% 67 93 123 105 85 65 31 33 58 93 94 76

70% 62 81 115 95 72 61 29 30 44 84 79 68

80% 57 65 96 83 47 46 25 26 34 69 59 58

90% 54 58 74 71 31 22 21 21 21 42 36 45

Full Simulation Period
b 76 111 121 108 92 86 36 40 71 101 93 82

Wet (32%) 81 125 130 124 125 122 50 58 113 132 119 94

Above Normal (16%) 74 120 123 97 91 104 36 40 85 99 108 87

Below Normal (13%) 79 122 132 107 84 76 30 33 61 106 106 92

Dry (24%) 76 103 120 108 77 64 30 30 42 90 65 72

Critical (15%) 65 73 89 85 52 31 21 22 22 51 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 151 163 173 183 144 83 90 114 161 182 109

20% 121 141 160 167 149 127 81 65 105 156 154 108

30% 117 139 157 164 143 101 80 59 96 145 132 107

40% 96 134 156 162 139 80 75 54 91 140 128 106

50% 74 124 152 160 135 69 69 47 88 131 124 104

60% 67 109 144 158 116 67 59 45 78 119 109 90

70% 57 96 127 151 84 62 49 38 65 98 86 81

80% 46 80 111 124 55 52 36 29 43 85 63 68

90% 34 66 87 81 27 30 22 23 26 43 39 49

Full Simulation Period
b 85 115 136 149 115 84 60 51 78 119 113 93

Wet (32%) 100 132 154 168 139 94 77 69 102 145 150 110

Above Normal (16%) 76 116 136 151 128 94 78 58 100 129 135 117

Below Normal (13%) 92 134 148 158 104 85 61 52 85 146 137 94

Dry (24%) 86 103 124 143 104 83 44 36 55 107 68 75

Critical (15%) 53 78 106 105 79 50 30 26 30 46 63 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 23% -12% 6% 13% 26% -3% 39% 31% -11% 6% 37% 3%

20% 27% -6% 7% 27% 12% -8% 89% 41% 2% 12% 27% 3%

30% 38% -1% 11% 40% 24% -7% 113% 44% 10% 19% 16% 3%

40% 26% 4% 16% 43% 41% -19% 116% 38% 17% 23% 18% 10%

50% 4% 18% 18% 45% 44% -8% 112% 33% 34% 26% 22% 20%

60% 0% 17% 17% 50% 36% 3% 92% 36% 34% 28% 16% 17%

70% -8% 18% 10% 58% 17% 2% 69% 25% 46% 17% 9% 19%

80% -20% 24% 15% 51% 17% 13% 44% 11% 28% 23% 6% 18%

90% -38% 14% 17% 15% -13% 34% 4% 8% 23% 2% 7% 10%

Full Simulation Period
b 11% 4% 13% 37% 26% -2% 67% 26% 9% 17% 21% 13%

Wet (32%) 22% 5% 19% 35% 12% -23% 54% 18% -10% 9% 26% 17%

Above Normal (16%) 2% -3% 11% 56% 41% -10% 118% 42% 18% 30% 25% 34%

Below Normal (13%) 17% 10% 12% 48% 24% 11% 104% 56% 38% 38% 30% 2%

Dry (24%) 12% 0% 3% 32% 35% 30% 44% 20% 32% 19% 4% 4%

Critical (15%) -18% 6% 19% 22% 51% 64% 46% 15% 34% -9% 12% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Energy Use (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Table 5C.3.3.18.1 CVP Total Energy Use, Monthly Energy Use 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 151 163 173 183 144 83 90 114 161 182 109

20% 121 141 160 167 149 127 81 65 105 156 154 108

30% 117 139 157 164 143 101 80 59 96 145 132 107

40% 96 134 156 162 139 80 75 54 91 140 128 106

50% 74 124 152 160 135 69 69 47 88 131 124 104

60% 67 109 144 158 116 67 59 45 78 119 109 90

70% 57 96 127 151 84 62 49 38 65 98 86 81

80% 46 80 111 124 55 52 36 29 43 85 63 68

90% 34 66 87 81 27 30 22 23 26 43 39 49

Full Simulation Period
b 85 115 136 149 115 84 60 51 78 119 113 93

Wet (32%) 100 132 154 168 139 94 77 69 102 145 150 110

Above Normal (16%) 76 116 136 151 128 94 78 58 100 129 135 117

Below Normal (13%) 92 134 148 158 104 85 61 52 85 146 137 94

Dry (24%) 86 103 124 143 104 83 44 36 55 107 68 75

Critical (15%) 53 78 106 105 79 50 30 26 30 46 63 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 111 171 154 153 146 149 60 69 128 153 133 106

20% 95 150 149 131 133 138 43 46 103 139 122 105

30% 85 139 142 118 115 109 37 41 88 122 114 103

40% 76 129 134 113 99 98 35 39 78 114 109 96

50% 72 105 129 110 94 75 32 36 65 104 102 87

60% 67 93 123 105 85 65 31 33 58 93 94 76

70% 62 81 115 95 72 61 29 30 44 84 79 68

80% 57 65 96 83 47 46 25 26 34 69 59 58

90% 54 58 74 71 31 22 21 21 21 42 36 45

Full Simulation Period
b 76 111 121 108 92 86 36 40 71 101 93 82

Wet (32%) 81 125 130 124 125 122 50 58 113 132 119 94

Above Normal (16%) 74 120 123 97 91 104 36 40 85 99 108 87

Below Normal (13%) 79 122 132 107 84 76 30 33 61 106 106 92

Dry (24%) 76 103 120 108 77 64 30 30 42 90 65 72

Critical (15%) 65 73 89 85 52 31 21 22 22 51 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -19% 14% -5% -12% -20% 3% -28% -24% 12% -5% -27% -3%

20% -21% 7% -7% -22% -10% 9% -47% -29% -2% -11% -21% -2%

30% -28% 1% -10% -28% -20% 7% -53% -31% -9% -16% -14% -3%

40% -21% -4% -14% -30% -29% 23% -54% -28% -15% -19% -15% -9%

50% -4% -15% -15% -31% -30% 8% -53% -25% -26% -21% -18% -17%

60% 0% -15% -15% -33% -26% -3% -48% -27% -25% -22% -14% -15%

70% 9% -16% -9% -37% -15% -2% -41% -20% -31% -14% -8% -16%

80% 25% -19% -13% -34% -15% -12% -30% -10% -22% -19% -6% -15%

90% 62% -12% -15% -13% 15% -26% -4% -7% -19% -2% -6% -9%

Full Simulation Period
b -10% -3% -11% -27% -21% 2% -40% -21% -8% -15% -18% -12%

Wet (32%) -18% -5% -16% -26% -10% 30% -35% -15% 11% -9% -20% -15%

Above Normal (16%) -2% 3% -10% -36% -29% 11% -54% -30% -15% -23% -20% -26%

Below Normal (13%) -14% -9% -11% -32% -19% -10% -51% -36% -28% -28% -23% -2%

Dry (24%) -11% 0% -3% -24% -26% -23% -30% -17% -24% -16% -4% -4%

Critical (15%) 22% -6% -16% -18% -34% -39% -31% -13% -25% 10% -11% 1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Energy Use (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Table 5C.3.3.18.2 CVP Total Energy Use, Monthly Energy Use 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 151 163 173 183 144 83 90 114 161 182 109

20% 121 141 160 167 149 127 81 65 105 156 154 108

30% 117 139 157 164 143 101 80 59 96 145 132 107

40% 96 134 156 162 139 80 75 54 91 140 128 106

50% 74 124 152 160 135 69 69 47 88 131 124 104

60% 67 109 144 158 116 67 59 45 78 119 109 90

70% 57 96 127 151 84 62 49 38 65 98 86 81

80% 46 80 111 124 55 52 36 29 43 85 63 68

90% 34 66 87 81 27 30 22 23 26 43 39 49

Full Simulation Period
b 85 115 136 149 115 84 60 51 78 119 113 93

Wet (32%) 100 132 154 168 139 94 77 69 102 145 150 110

Above Normal (16%) 76 116 136 151 128 94 78 58 100 129 135 117

Below Normal (13%) 92 134 148 158 104 85 61 52 85 146 137 94

Dry (24%) 86 103 124 143 104 83 44 36 55 107 68 75

Critical (15%) 53 78 106 105 79 50 30 26 30 46 63 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 143 149 161 165 151 147 87 99 142 154 156 139

20% 124 140 157 131 142 139 82 89 122 146 134 112

30% 119 138 154 120 126 100 81 79 106 139 132 107

40% 108 128 143 117 105 78 79 72 100 128 128 106

50% 86 118 140 110 91 72 72 66 91 118 113 105

60% 70 107 131 104 75 64 64 53 80 103 99 95

70% 63 95 122 93 65 62 46 40 59 87 83 85

80% 52 82 102 84 54 51 35 30 41 71 62 63

90% 46 66 73 76 31 24 23 23 24 46 41 45

Full Simulation Period
b 91 113 129 109 95 85 62 62 85 109 106 97

Wet (32%) 101 130 144 128 135 108 83 87 125 139 140 113

Above Normal (16%) 83 113 122 93 96 125 77 74 105 115 121 111

Below Normal (13%) 94 130 144 111 85 78 56 58 86 123 117 126

Dry (24%) 97 104 126 108 75 65 49 44 54 98 75 74

Critical (15%) 64 78 97 85 53 31 30 25 27 43 55 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4% -1% -1% -5% -18% 2% 5% 11% 24% -5% -14% 27%

20% 2% -1% -1% -21% -5% 9% 1% 38% 17% -7% -13% 4%

30% 2% 0% -2% -27% -12% -1% 2% 34% 11% -4% 0% 1%

40% 13% -5% -8% -28% -25% -2% 6% 34% 10% -9% 0% 0%

50% 15% -4% -8% -31% -32% 4% 4% 40% 3% -10% -8% 0%

60% 5% -2% -9% -34% -35% -4% 9% 19% 3% -14% -9% 7%

70% 10% -1% -3% -39% -23% 0% -6% 5% -9% -12% -4% 5%

80% 14% 3% -8% -32% -2% -2% -2% 5% -4% -16% -1% -8%

90% 36% 0% -16% -7% 12% -21% 6% 0% -7% 8% 7% -7%

Full Simulation Period
b 7% -1% -5% -27% -17% 2% 4% 22% 10% -8% -6% 5%

Wet (32%) 1% -1% -7% -24% -3% 15% 8% 26% 23% -4% -6% 2%

Above Normal (16%) 10% -3% -10% -38% -25% 33% -2% 29% 5% -11% -10% -5%

Below Normal (13%) 2% -3% -2% -30% -18% -8% -9% 13% 2% -16% -15% 34%

Dry (24%) 13% 1% 2% -24% -28% -21% 12% 20% -2% -8% 11% -1%

Critical (15%) 20% 0% -8% -18% -33% -39% 0% -2% -11% -7% -12% 4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Energy Use (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Table 5C.3.3.18.3 CVP Total Energy Use, Monthly Energy Use 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 151 163 173 183 144 83 90 114 161 182 109

20% 121 141 160 167 149 127 81 65 105 156 154 108

30% 117 139 157 164 143 101 80 59 96 145 132 107

40% 96 134 156 162 139 80 75 54 91 140 128 106

50% 74 124 152 160 135 69 69 47 88 131 124 104

60% 67 109 144 158 116 67 59 45 78 119 109 90

70% 57 96 127 151 84 62 49 38 65 98 86 81

80% 46 80 111 124 55 52 36 29 43 85 63 68

90% 34 66 87 81 27 30 22 23 26 43 39 49

Full Simulation Period
b 85 115 136 149 115 84 60 51 78 119 113 93

Wet (32%) 100 132 154 168 139 94 77 69 102 145 150 110

Above Normal (16%) 76 116 136 151 128 94 78 58 100 129 135 117

Below Normal (13%) 92 134 148 158 104 85 61 52 85 146 137 94

Dry (24%) 86 103 124 143 104 83 44 36 55 107 68 75

Critical (15%) 53 78 106 105 79 50 30 26 30 46 63 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 106 174 154 153 146 153 59 68 128 155 132 106

20% 94 153 151 134 134 138 41 44 103 140 121 105

30% 85 140 142 120 116 109 35 40 86 122 113 102

40% 75 126 135 114 104 99 32 37 77 115 110 95

50% 72 106 128 110 94 75 30 33 65 105 102 90

60% 69 92 123 104 86 65 29 30 57 94 94 76

70% 63 74 115 95 71 61 24 22 46 88 80 70

80% 59 65 92 83 46 48 18 16 32 74 63 58

90% 54 56 68 71 32 22 13 12 24 50 49 47

Full Simulation Period
b 76 110 121 109 92 86 33 36 71 103 95 82

Wet (32%) 81 129 131 125 124 123 50 58 113 132 119 93

Above Normal (16%) 75 112 122 100 90 104 35 40 84 100 107 86

Below Normal (13%) 76 122 132 107 90 77 28 30 62 106 100 96

Dry (24%) 74 101 121 108 77 64 23 21 43 96 71 74

Critical (15%) 69 73 86 88 54 30 13 13 22 56 64 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -23% 16% -5% -12% -20% 6% -29% -25% 12% -4% -27% -3%

20% -22% 9% -5% -20% -10% 8% -49% -32% -1% -10% -22% -2%

30% -27% 1% -10% -27% -19% 8% -56% -32% -10% -16% -15% -4%

40% -21% -6% -13% -30% -25% 23% -57% -32% -16% -18% -14% -10%

50% -3% -15% -16% -31% -30% 9% -56% -31% -26% -20% -17% -14%

60% 4% -16% -15% -34% -26% -3% -51% -33% -26% -21% -14% -15%

70% 11% -23% -9% -37% -15% -3% -52% -41% -29% -10% -7% -14%

80% 28% -19% -17% -33% -16% -8% -49% -44% -26% -13% 0% -16%

90% 60% -16% -21% -13% 17% -26% -41% -49% -8% 17% 27% -4%

Full Simulation Period
b -10% -4% -11% -27% -20% 2% -46% -29% -8% -13% -16% -11%

Wet (32%) -19% -2% -16% -26% -11% 30% -36% -15% 10% -9% -20% -16%

Above Normal (16%) 0% -4% -10% -34% -30% 11% -55% -31% -16% -23% -21% -26%

Below Normal (13%) -17% -9% -11% -32% -14% -9% -54% -43% -27% -28% -27% 3%

Dry (24%) -13% -2% -2% -25% -26% -23% -48% -42% -21% -10% 5% -2%

Critical (15%) 29% -6% -18% -16% -31% -40% -56% -48% -26% 21% 1% 0%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Statistic

Monthly Energy Use (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Table 5C.3.3.18.4 CVP Total Energy Use, Monthly Energy Use 



5C.3.3.19 CVP Net Energy Use 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 324 257 523 556 567 564 449 560 543 664 474 528

20% 283 220 218 372 491 444 355 513 500 624 446 491

30% 249 195 116 257 358 262 325 468 476 596 427 366

40% 216 162 72 147 163 169 304 441 452 558 418 344

50% 200 112 49 104 110 150 285 424 438 537 405 246

60% 154 96 42 71 94 133 270 404 426 508 381 198

70% 134 71 30 50 71 109 248 383 410 480 366 183

80% 119 56 18 37 54 95 225 327 377 450 347 150

90% 86 40 -1 24 36 72 198 262 332 400 302 104

Full Simulation Period
b 197 145 139 209 230 243 307 420 443 530 393 295

Wet (32%) 236 193 311 433 389 435 397 522 455 551 423 504

Above Normal (16%) 193 143 136 223 363 263 334 443 459 608 419 334

Below Normal (13%) 231 137 43 79 181 144 288 422 478 573 423 198

Dry (24%) 178 128 34 74 67 119 233 376 469 518 391 174

Critical (15%) 118 76 34 48 59 104 221 249 323 380 276 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 285 162 524 558 567 562 404 561 600 638 480 291

20% 239 132 272 412 486 482 324 519 577 622 463 256

30% 195 103 114 288 296 288 297 481 531 602 438 227

40% 173 87 72 135 208 188 273 461 517 579 422 217

50% 162 81 43 78 114 155 255 444 488 547 405 205

60% 152 75 33 30 74 132 238 413 469 518 393 189

70% 138 58 24 18 53 108 214 384 454 493 369 179

80% 106 50 12 6 20 86 194 343 407 463 356 155

90% 92 32 -10 -8 -7 65 162 292 363 398 321 98

Full Simulation Period
b 172 100 142 187 215 251 274 431 491 537 401 213

Wet (32%) 197 138 336 414 382 455 351 517 533 552 423 289

Above Normal (16%) 169 99 109 211 351 302 263 456 517 611 436 224

Below Normal (13%) 189 87 40 73 176 161 262 444 527 577 438 212

Dry (24%) 158 80 34 35 46 98 219 397 487 530 395 176

Critical (15%) 126 67 28 30 28 90 223 261 346 395 294 98

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -12% -37% 0% 0% 0% 0% -10% 0% 11% -4% 1% -45%

20% -16% -40% 25% 11% -1% 9% -9% 1% 15% 0% 4% -48%

30% -22% -47% -1% 12% -17% 10% -9% 3% 11% 1% 3% -38%

40% -20% -46% 0% -8% 28% 11% -10% 4% 14% 4% 1% -37%

50% -19% -28% -12% -25% 4% 3% -10% 5% 11% 2% 0% -17%

60% -2% -22% -22% -57% -22% -1% -12% 2% 10% 2% 3% -5%

70% 3% -17% -19% -64% -26% -1% -14% 0% 11% 3% 1% -2%

80% -11% -10% -32% -84% -63% -10% -14% 5% 8% 3% 2% 3%

90% 7% -19% 1388% -134% -120% -10% -18% 11% 9% 0% 6% -5%

Full Simulation Period
b -13% -31% 2% -10% -6% 3% -11% 2% 11% 1% 2% -28%

Wet (32%) -16% -29% 8% -5% -2% 5% -12% -1% 17% 0% 0% -43%

Above Normal (16%) -12% -31% -20% -5% -3% 15% -21% 3% 13% 0% 4% -33%

Below Normal (13%) -18% -36% -7% -8% -3% 12% -9% 5% 10% 1% 4% 7%

Dry (24%) -11% -38% 0% -52% -32% -18% -6% 6% 4% 2% 1% 1%

Critical (15%) 7% -12% -18% -38% -53% -14% 1% 5% 7% 4% 6% 11%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Statistic

Monthly Net Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.19.1 CVP Net Generation, Monthly Net Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 285 162 524 558 567 562 404 561 600 638 480 291

20% 239 132 272 412 486 482 324 519 577 622 463 256

30% 195 103 114 288 296 288 297 481 531 602 438 227

40% 173 87 72 135 208 188 273 461 517 579 422 217

50% 162 81 43 78 114 155 255 444 488 547 405 205

60% 152 75 33 30 74 132 238 413 469 518 393 189

70% 138 58 24 18 53 108 214 384 454 493 369 179

80% 106 50 12 6 20 86 194 343 407 463 356 155

90% 92 32 -10 -8 -7 65 162 292 363 398 321 98

Full Simulation Period
b 172 100 142 187 215 251 274 431 491 537 401 213

Wet (32%) 197 138 336 414 382 455 351 517 533 552 423 289

Above Normal (16%) 169 99 109 211 351 302 263 456 517 611 436 224

Below Normal (13%) 189 87 40 73 176 161 262 444 527 577 438 212

Dry (24%) 158 80 34 35 46 98 219 397 487 530 395 176

Critical (15%) 126 67 28 30 28 90 223 261 346 395 294 98

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 324 257 523 556 567 564 449 560 543 664 474 528

20% 283 220 218 372 491 444 355 513 500 624 446 491

30% 249 195 116 257 358 262 325 468 476 596 427 366

40% 216 162 72 147 163 169 304 441 452 558 418 344

50% 200 112 49 104 110 150 285 424 438 537 405 246

60% 154 96 42 71 94 133 270 404 426 508 381 198

70% 134 71 30 50 71 109 248 383 410 480 366 183

80% 119 56 18 37 54 95 225 327 377 450 347 150

90% 86 40 -1 24 36 72 198 262 332 400 302 104

Full Simulation Period
b 197 145 139 209 230 243 307 420 443 530 393 295

Wet (32%) 236 193 311 433 389 435 397 522 455 551 423 504

Above Normal (16%) 193 143 136 223 363 263 334 443 459 608 419 334

Below Normal (13%) 231 137 43 79 181 144 288 422 478 573 423 198

Dry (24%) 178 128 34 74 67 119 233 376 469 518 391 174

Critical (15%) 118 76 34 48 59 104 221 249 323 380 276 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14% 59% 0% 0% 0% 0% 11% 0% -10% 4% -1% 81%

20% 18% 66% -20% -10% 1% -8% 10% -1% -13% 0% -4% 92%

30% 27% 90% 1% -11% 21% -9% 10% -3% -10% -1% -2% 61%

40% 25% 86% 0% 8% -22% -10% 12% -4% -13% -4% -1% 58%

50% 24% 39% 14% 34% -3% -3% 12% -4% -10% -2% 0% 20%

60% 2% 29% 29% 134% 27% 1% 13% -2% -9% -2% -3% 5%

70% -3% 21% 24% 176% 34% 1% 16% 0% -10% -3% -1% 2%

80% 12% 12% 47% 513% 167% 11% 16% -4% -7% -3% -2% -3%

90% -7% 24% -93% -394% -606% 11% 22% -10% -9% 0% -6% 6%

Full Simulation Period
b 15% 44% -2% 11% 7% -3% 12% -2% -10% -1% -2% 38%

Wet (32%) 19% 40% -8% 5% 2% -4% 13% 1% -15% 0% 0% 74%

Above Normal (16%) 14% 44% 25% 5% 3% -13% 27% -3% -11% 0% -4% 49%

Below Normal (13%) 22% 57% 8% 9% 3% -11% 10% -5% -9% -1% -3% -7%

Dry (24%) 13% 61% 0% 110% 47% 22% 7% -5% -4% -2% -1% -1%

Critical (15%) -6% 14% 22% 62% 111% 16% -1% -5% -7% -4% -6% -10%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Statistic

Monthly Net Generation (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.19.2 CVP Net Generation, Monthly Net Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 285 162 524 558 567 562 404 561 600 638 480 291

20% 239 132 272 412 486 482 324 519 577 622 463 256

30% 195 103 114 288 296 288 297 481 531 602 438 227

40% 173 87 72 135 208 188 273 461 517 579 422 217

50% 162 81 43 78 114 155 255 444 488 547 405 205

60% 152 75 33 30 74 132 238 413 469 518 393 189

70% 138 58 24 18 53 108 214 384 454 493 369 179

80% 106 50 12 6 20 86 194 343 407 463 356 155

90% 92 32 -10 -8 -7 65 162 292 363 398 321 98

Full Simulation Period
b 172 100 142 187 215 251 274 431 491 537 401 213

Wet (32%) 197 138 336 414 382 455 351 517 533 552 423 289

Above Normal (16%) 169 99 109 211 351 302 263 456 517 611 436 224

Below Normal (13%) 189 87 40 73 176 161 262 444 527 577 438 212

Dry (24%) 158 80 34 35 46 98 219 397 487 530 395 176

Critical (15%) 126 67 28 30 28 90 223 261 346 395 294 98

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 291 182 530 558 606 583 437 534 563 674 481 336

20% 235 125 266 480 511 511 316 479 531 638 465 266

30% 193 104 114 332 334 287 298 459 508 622 441 246

40% 173 91 74 160 183 189 268 439 473 596 424 216

50% 158 77 52 112 122 150 251 392 448 544 409 205

60% 147 66 39 72 84 122 229 374 433 528 387 195

70% 133 60 25 51 71 106 216 348 411 506 374 181

80% 113 52 12 36 56 92 200 316 387 469 362 155

90% 88 31 -6 18 41 71 174 260 340 397 326 104

Full Simulation Period
b 172 102 150 224 241 250 275 400 457 549 406 217

Wet (32%) 197 137 349 456 402 443 347 475 467 572 436 294

Above Normal (16%) 166 109 123 257 381 276 269 408 475 621 429 230

Below Normal (13%) 190 81 42 117 198 167 276 418 493 588 440 221

Dry (24%) 160 81 36 67 71 115 217 372 478 537 396 177

Critical (15%) 125 73 35 45 60 108 223 260 346 402 305 101

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2% 13% 1% 0% 7% 4% 8% -5% -6% 6% 0% 15%

20% -2% -5% -2% 16% 5% 6% -2% -8% -8% 3% 0% 4%

30% -1% 2% 0% 16% 13% -1% 1% -5% -4% 3% 1% 8%

40% 0% 5% 2% 18% -12% 1% -2% -5% -8% 3% 1% -1%

50% -3% -4% 19% 44% 7% -3% -2% -12% -8% -1% 1% 0%

60% -3% -12% 18% 138% 13% -7% -4% -9% -8% 2% -2% 3%

70% -4% 2% 3% 181% 36% -3% 1% -9% -10% 3% 1% 1%

80% 6% 4% -5% 490% 174% 7% 3% -8% -5% 1% 2% 0%

90% -4% -3% -44% -317% -682% 10% 7% -11% -6% 0% 2% 6%

Full Simulation Period
b 0% 2% 6% 20% 12% 0% 0% -7% -7% 2% 1% 2%

Wet (32%) 0% 0% 4% 10% 5% -3% -1% -8% -12% 4% 3% 2%

Above Normal (16%) -2% 10% 13% 22% 9% -9% 2% -10% -8% 2% -2% 3%

Below Normal (13%) 1% -7% 7% 61% 13% 3% 6% -6% -6% 2% 0% 4%

Dry (24%) 1% 1% 6% 89% 54% 18% -1% -6% -2% 1% 0% 1%

Critical (15%) -1% 9% 24% 51% 113% 21% 0% 0% 0% 2% 4% 3%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Statistic

Monthly Net Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.19.3 CVP Net Generation, Monthly Net Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 285 162 524 558 567 562 404 561 600 638 480 291

20% 239 132 272 412 486 482 324 519 577 622 463 256

30% 195 103 114 288 296 288 297 481 531 602 438 227

40% 173 87 72 135 208 188 273 461 517 579 422 217

50% 162 81 43 78 114 155 255 444 488 547 405 205

60% 152 75 33 30 74 132 238 413 469 518 393 189

70% 138 58 24 18 53 108 214 384 454 493 369 179

80% 106 50 12 6 20 86 194 343 407 463 356 155

90% 92 32 -10 -8 -7 65 162 292 363 398 321 98

Full Simulation Period
b 172 100 142 187 215 251 274 431 491 537 401 213

Wet (32%) 197 138 336 414 382 455 351 517 533 552 423 289

Above Normal (16%) 169 99 109 211 351 302 263 456 517 611 436 224

Below Normal (13%) 189 87 40 73 176 161 262 444 527 577 438 212

Dry (24%) 158 80 34 35 46 98 219 397 487 530 395 176

Critical (15%) 126 67 28 30 28 90 223 261 346 395 294 98

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 323 255 511 557 567 559 451 559 528 654 468 527

20% 285 219 219 356 495 444 360 514 496 620 442 495

30% 233 186 113 253 363 270 330 469 475 589 426 365

40% 217 160 72 146 159 168 310 447 450 551 415 343

50% 194 116 48 104 107 148 294 426 437 531 402 243

60% 158 99 39 72 92 131 274 409 424 509 377 199

70% 134 71 28 52 67 105 254 389 404 485 366 177

80% 110 57 18 38 52 84 237 323 368 425 346 146

90% 84 31 -2 25 35 72 210 288 322 396 304 107

Full Simulation Period
b 197 144 137 208 229 242 315 427 438 524 390 296

Wet (32%) 233 191 307 433 388 431 397 527 454 553 419 506

Above Normal (16%) 190 142 136 221 364 264 335 449 458 608 416 333

Below Normal (13%) 230 135 42 79 175 144 305 428 471 569 420 198

Dry (24%) 179 130 32 75 67 119 250 383 461 508 388 173

Critical (15%) 123 76 34 47 56 102 237 257 314 358 273 97

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 13% 58% -3% 0% 0% 0% 12% 0% -12% 3% -2% 81%

20% 19% 65% -20% -14% 2% -8% 11% -1% -14% 0% -4% 94%

30% 19% 81% -1% -12% 23% -6% 11% -3% -10% -2% -3% 60%

40% 25% 83% -1% 8% -23% -11% 14% -3% -13% -5% -2% 58%

50% 20% 44% 10% 33% -6% -5% 15% -4% -10% -3% -1% 19%

60% 4% 32% 19% 138% 24% 0% 15% -1% -9% -2% -4% 5%

70% -3% 21% 14% 182% 27% -3% 19% 1% -11% -2% -1% -1%

80% 3% 14% 46% 522% 159% -2% 23% -6% -10% -8% -3% -6%

90% -8% -4% -82% -404% -603% 10% 29% -1% -11% 0% -5% 9%

Full Simulation Period
b 14% 44% -3% 11% 6% -4% 15% -1% -11% -2% -3% 39%

Wet (32%) 18% 39% -9% 5% 2% -5% 13% 2% -15% 0% -1% 75%

Above Normal (16%) 12% 44% 25% 4% 4% -13% 27% -1% -11% -1% -5% 48%

Below Normal (13%) 22% 55% 5% 8% 0% -11% 17% -4% -11% -1% -4% -7%

Dry (24%) 14% 63% -6% 113% 47% 22% 14% -4% -5% -4% -2% -1%

Critical (15%) -3% 14% 21% 57% 99% 14% 6% -1% -9% -9% -7% -1%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Statistic

Monthly Net Generation (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table 5C.3.3.19.4 CVP Net Generation, Monthly Net Generation 



5C.3.3.20 Stanislaus River Percent Mortality – Fall-run Chinook Salmon 

  



Table 5C.3.3.20 Stanislaus River Percent Mortality - Fall-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 7.0 --- -0.4
Wet 1.6 --- 0.1

Above Normal 5.3 --- -0.1
Below Normal 4.4 --- 0.3

Dry 4.9 --- -0.3
Critical 14.4 --- -1.5

Second Basis of Comparison

Long-term Average 7.4 0.4
Wet 1.5 -0.1 ---

Above Normal 5.4 0.1 ---
Below Normal 4.1 -0.3 ---

Dry 5.1 0.3 ---
Critical 15.9 1.5 ---

Alternative 3

Long-term Average 6.2 -0.8 -1.2
Wet 1.6 0.0 0.1

Above Normal 4.0 -1.3 -1.4
Below Normal 3.8 -0.6 -0.3

Dry 4.2 -0.7 -0.9
Critical 13.4 -1.0 -2.5

Alternative 5

Long-term Average 8.5 1.5 1.0
Wet 1.8 0.2 0.3

Above Normal 6.4 1.1 1.0
Below Normal 6.1 1.6 2.0

Dry 7.0 2.2 1.9
Critical 16.9 2.5 1.0

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the San Joaquin

Valley 60-20-20 Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.



5C.3.3.21 New Melones Large Mouth Bass Nest Survival Percentage 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 66 38 80

20% 100 100 100 100 100 100 100 100 100 49 30 64

30% 84 100 100 100 100 100 100 100 100 31 25 59

40% 74 100 100 100 100 100 100 100 100 25 23 57

50% 67 100 100 100 100 100 80 100 98 22 20 55

60% 59 100 100 100 100 100 72 100 63 18 19 50

70% 50 100 100 100 100 100 49 40 42 13 16 43

80% 43 100 100 100 100 100 27 29 27 10 12 38

90% 29 100 100 100 100 100 13 14 15 1 4 34

Full Simulation Period
b 66 99 100 100 97 95 68 72 69 29 23 54

Wet (23%) 67 100 100 100 96 94 83 98 95 47 24 51

Above Normal (24%) 74 100 100 100 100 100 88 100 72 26 20 60

Below Normal (10%) 60 100 100 100 98 95 58 65 61 22 19 58

Dry (16%) 63 99 100 100 97 98 66 51 54 14 16 49

Critical (27%) 65 97 100 100 93 87 29 25 43 28 37 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 61 34 81

20% 100 100 100 100 100 100 100 100 100 43 30 64

30% 100 100 100 100 100 100 100 100 100 31 26 60

40% 100 100 100 100 100 100 100 100 100 27 24 56

50% 100 100 100 100 100 100 100 100 68 24 21 55

60% 100 100 100 100 100 100 98 100 51 21 18 49

70% 100 100 100 100 100 100 81 33 32 17 14 45

80% 91 100 100 100 100 100 52 21 25 12 10 39

90% 80 98 100 100 100 100 40 9 16 5 5 31

Full Simulation Period
b 95 98 100 100 96 97 82 69 64 29 22 54

Wet (23%) 98 100 100 100 96 97 92 98 82 45 24 51

Above Normal (24%) 95 98 100 100 100 100 95 100 69 25 20 59

Below Normal (10%) 93 100 100 100 98 100 79 63 55 25 19 56

Dry (16%) 91 98 100 100 95 98 84 46 54 15 16 51

Critical (27%) 93 96 100 100 94 87 44 19 43 24 30 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% -8% -9% 1%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% -14% 1% 0%

30% 19% 0% 0% 0% 0% 0% 0% 0% 0% -2% 3% 1%

40% 35% 0% 0% 0% 0% 0% 0% 0% 0% 6% 5% 0%

50% 48% 0% 0% 0% 0% 0% 26% 0% -30% 5% 3% 0%

60% 70% 0% 0% 0% 0% 0% 37% 0% -20% 15% -4% 0%

70% 99% 0% 0% 0% 0% 0% 64% -18% -22% 34% -16% 4%

80% 113% 0% 0% 0% 0% 0% 95% -27% -9% 16% -17% 2%

90% 180% -2% 0% 0% 0% 0% 219% -36% 8% 302% 48% -9%

Full Simulation Period
b 44% -1% 0% 0% 0% 2% 20% -3% -8% -1% -5% 1%

Wet (23%) 48% 0% 0% 0% 0% 4% 11% 0% -13% -4% -1% -2%

Above Normal (24%) 29% -1% 0% 0% 0% 0% 9% 0% -5% -4% -2% -2%

Below Normal (10%) 55% 0% 0% 0% 0% 5% 36% -4% -9% 15% -4% -2%

Dry (16%) 44% -1% 0% 0% -2% 0% 28% -9% 0% 12% 2% 3%

Critical (27%) 44% -2% 0% 0% 0% 0% 53% -23% 0% -12% -18% 7%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.21.1 New Melones Large Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 61 34 81

20% 100 100 100 100 100 100 100 100 100 43 30 64

30% 100 100 100 100 100 100 100 100 100 31 26 60

40% 100 100 100 100 100 100 100 100 100 27 24 56

50% 100 100 100 100 100 100 100 100 68 24 21 55

60% 100 100 100 100 100 100 98 100 51 21 18 49

70% 100 100 100 100 100 100 81 33 32 17 14 45

80% 91 100 100 100 100 100 52 21 25 12 10 39

90% 80 98 100 100 100 100 40 9 16 5 5 31

Full Simulation Period
b 95 98 100 100 96 97 82 69 64 29 22 54

Wet (23%) 98 100 100 100 96 97 92 98 82 45 24 51

Above Normal (24%) 95 98 100 100 100 100 95 100 69 25 20 59

Below Normal (10%) 93 100 100 100 98 100 79 63 55 25 19 56

Dry (16%) 91 98 100 100 95 98 84 46 54 15 16 51

Critical (27%) 93 96 100 100 94 87 44 19 43 24 30 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 66 38 80

20% 100 100 100 100 100 100 100 100 100 49 30 64

30% 84 100 100 100 100 100 100 100 100 31 25 59

40% 74 100 100 100 100 100 100 100 100 25 23 57

50% 67 100 100 100 100 100 80 100 98 22 20 55

60% 59 100 100 100 100 100 72 100 63 18 19 50

70% 50 100 100 100 100 100 49 40 42 13 16 43

80% 43 100 100 100 100 100 27 29 27 10 12 38

90% 29 100 100 100 100 100 13 14 15 1 4 34

Full Simulation Period
b 66 99 100 100 97 95 68 72 69 29 23 54

Wet (23%) 67 100 100 100 96 94 83 98 95 47 24 51

Above Normal (24%) 74 100 100 100 100 100 88 100 72 26 20 60

Below Normal (10%) 60 100 100 100 98 95 58 65 61 22 19 58

Dry (16%) 63 99 100 100 97 98 66 51 54 14 16 49

Critical (27%) 65 97 100 100 93 87 29 25 43 28 37 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 10% -1%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 16% -1% 0%

30% -16% 0% 0% 0% 0% 0% 0% 0% 0% 2% -3% -1%

40% -26% 0% 0% 0% 0% 0% 0% 0% 0% -5% -5% 0%

50% -33% 0% 0% 0% 0% 0% -20% 0% 44% -5% -3% 0%

60% -41% 0% 0% 0% 0% 0% -27% 0% 25% -13% 4% 0%

70% -50% 0% 0% 0% 0% 0% -39% 22% 29% -25% 19% -4%

80% -53% 0% 0% 0% 0% 0% -49% 37% 10% -14% 21% -1%

90% -64% 2% 0% 0% 0% 0% -69% 56% -7% -75% -32% 10%

Full Simulation Period
b -31% 1% 0% 0% 0% -2% -17% 3% 8% 1% 5% -1%

Wet (23%) -32% 0% 0% 0% 0% -3% -10% 0% 16% 4% 1% 2%

Above Normal (24%) -22% 1% 0% 0% 0% 0% -8% 0% 5% 4% 2% 2%

Below Normal (10%) -35% 0% 0% 0% 0% -5% -26% 4% 10% -13% 4% 2%

Dry (16%) -31% 1% 0% 0% 2% 0% -22% 10% 0% -11% -2% -3%

Critical (27%) -31% 2% 0% 0% 0% 0% -35% 30% 0% 13% 21% -6%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.21.2 New Melones Large Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 61 34 81

20% 100 100 100 100 100 100 100 100 100 43 30 64

30% 100 100 100 100 100 100 100 100 100 31 26 60

40% 100 100 100 100 100 100 100 100 100 27 24 56

50% 100 100 100 100 100 100 100 100 68 24 21 55

60% 100 100 100 100 100 100 98 100 51 21 18 49

70% 100 100 100 100 100 100 81 33 32 17 14 45

80% 91 100 100 100 100 100 52 21 25 12 10 39

90% 80 98 100 100 100 100 40 9 16 5 5 31

Full Simulation Period
b 95 98 100 100 96 97 82 69 64 29 22 54

Wet (23%) 98 100 100 100 96 97 92 98 82 45 24 51

Above Normal (24%) 95 98 100 100 100 100 95 100 69 25 20 59

Below Normal (10%) 93 100 100 100 98 100 79 63 55 25 19 56

Dry (16%) 91 98 100 100 95 98 84 46 54 15 16 51

Critical (27%) 93 96 100 100 94 87 44 19 43 24 30 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 43 78

20% 100 100 100 100 100 100 100 100 100 57 37 69

30% 100 100 100 100 100 100 100 100 100 43 29 61

40% 100 100 100 100 100 100 100 100 100 31 27 56

50% 100 100 100 100 100 100 97 100 100 24 23 55

60% 100 100 100 100 100 100 75 92 55 21 20 48

70% 100 100 100 100 100 100 57 44 35 18 18 42

80% 94 100 100 100 100 100 43 21 28 11 11 31

90% 84 100 100 100 100 100 23 0 14 0 0 23

Full Simulation Period
b 95 99 99 100 99 96 73 70 67 35 24 51

Wet (23%) 99 100 100 100 96 98 92 91 77 66 30 53

Above Normal (24%) 98 99 100 100 100 100 94 100 90 34 22 58

Below Normal (10%) 96 100 91 100 100 100 62 73 64 23 18 56

Dry (16%) 89 100 100 100 100 98 68 46 59 16 20 42

Critical (27%) 94 97 100 100 100 83 30 30 40 15 25 50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 64% 27% -3%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 34% 22% 8%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 39% 14% 3%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 18% 13% 0%

50% 0% 0% 0% 0% 0% 0% -3% 0% 47% 1% 9% 0%

60% 0% 0% 0% 0% 0% 0% -23% -8% 8% -2% 11% -3%

70% 0% 0% 0% 0% 0% 0% -29% 34% 8% 4% 32% -6%

80% 3% 0% 0% 0% 0% 0% -18% -4% 11% -2% 9% -19%

90% 5% 2% 0% 0% 0% 0% -43% -96% -14% -100% -99% -24%

Full Simulation Period
b 0% 1% -1% 0% 3% 0% -10% 1% 6% 22% 11% -6%

Wet (23%) 0% 0% 0% 0% 0% 0% 0% -7% -6% 45% 25% 5%

Above Normal (24%) 3% 1% 0% 0% 0% 0% -1% 0% 31% 38% 10% -1%

Below Normal (10%) 3% 0% -9% 0% 2% 0% -21% 15% 15% -10% -2% 0%

Dry (16%) -3% 2% 0% 0% 5% 0% -20% 1% 8% 2% 21% -17%

Critical (27%) 1% 1% 0% 0% 7% -4% -31% 56% -5% -37% -16% -18%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.21.3 New Melones Large Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 61 34 81

20% 100 100 100 100 100 100 100 100 100 43 30 64

30% 100 100 100 100 100 100 100 100 100 31 26 60

40% 100 100 100 100 100 100 100 100 100 27 24 56

50% 100 100 100 100 100 100 100 100 68 24 21 55

60% 100 100 100 100 100 100 98 100 51 21 18 49

70% 100 100 100 100 100 100 81 33 32 17 14 45

80% 91 100 100 100 100 100 52 21 25 12 10 39

90% 80 98 100 100 100 100 40 9 16 5 5 31

Full Simulation Period
b 95 98 100 100 96 97 82 69 64 29 22 54

Wet (23%) 98 100 100 100 96 97 92 98 82 45 24 51

Above Normal (24%) 95 98 100 100 100 100 95 100 69 25 20 59

Below Normal (10%) 93 100 100 100 98 100 79 63 55 25 19 56

Dry (16%) 91 98 100 100 95 98 84 46 54 15 16 51

Critical (27%) 93 96 100 100 94 87 44 19 43 24 30 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 75 36 98

20% 100 100 100 100 100 100 100 100 100 42 24 62

30% 88 100 100 100 100 100 100 100 100 30 22 57

40% 75 100 100 100 100 100 100 100 100 23 20 55

50% 69 100 100 100 100 100 72 100 100 20 19 50

60% 57 100 100 100 100 100 43 60 79 16 16 44

70% 51 100 100 100 100 100 24 29 43 12 11 39

80% 46 100 100 100 100 100 10 1 25 5 5 35

90% 35 100 100 100 100 95 0 0 7 0 0 13

Full Simulation Period
b 67 100 100 100 98 95 60 64 70 28 21 50

Wet (23%) 71 100 100 100 96 95 87 93 97 41 19 47

Above Normal (24%) 73 99 100 100 100 100 79 94 61 21 17 53

Below Normal (10%) 58 100 100 100 98 95 50 58 59 18 14 44

Dry (16%) 58 99 100 100 100 98 45 37 52 10 13 45

Critical (27%) 73 100 100 100 99 85 14 19 60 44 50 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 22% 5% 21%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2% -20% -3%

30% -12% 0% 0% 0% 0% 0% 0% 0% 0% -1% -15% -4%

40% -25% 0% 0% 0% 0% 0% 0% 0% 0% -13% -17% -2%

50% -31% 0% 0% 0% 0% 0% -28% 0% 47% -17% -12% -9%

60% -43% 0% 0% 0% 0% 0% -56% -40% 56% -24% -8% -11%

70% -49% 0% 0% 0% 0% 0% -70% -11% 33% -30% -18% -13%

80% -50% 0% 0% 0% 0% 0% -81% -94% 0% -61% -46% -9%

90% -57% 2% 0% 0% 0% -5% -100% -100% -56% -98% -99% -58%

Full Simulation Period
b -29% 1% 0% 0% 2% -2% -27% -8% 9% -5% -2% -8%

Wet (23%) -28% 0% 0% 0% 0% -3% -5% -5% 19% -9% -19% -8%

Above Normal (24%) -23% 1% 0% 0% 0% 0% -17% -6% -12% -16% -14% -10%

Below Normal (10%) -38% 0% 0% 0% 0% -5% -37% -8% 6% -29% -26% -22%

Dry (16%) -36% 1% 0% 0% 5% 0% -47% -19% -3% -35% -23% -11%

Critical (27%) -21% 5% 0% 0% 5% -1% -69% -1% 40% 82% 66% 9%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.21.4 New Melones Large Mouth Bass Nest Survival Percentage, Monthly Percentage 



5C.3.3.22 New Melones Small Mouth Bass Nest Survival Percentage 

  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 56 32 67

20% 84 100 100 100 100 100 100 100 100 42 26 54

30% 71 100 100 100 100 100 100 100 100 27 22 50

40% 62 100 100 100 100 100 100 100 100 22 20 48

50% 57 100 100 100 100 100 67 100 86 20 18 46

60% 50 100 100 100 100 100 60 91 53 16 17 42

70% 43 100 100 100 100 100 42 34 35 12 15 37

80% 37 100 100 100 100 100 23 25 24 9 11 33

90% 25 100 100 100 100 85 12 13 14 2 4 29

Full Simulation Period
b 58 98 100 100 96 94 65 70 66 26 21 47

Wet (23%) 59 100 100 100 96 93 81 97 93 42 21 43

Above Normal (24%) 64 98 100 100 100 100 86 99 68 22 18 52

Below Normal (10%) 54 100 100 100 97 94 55 63 59 19 17 50

Dry (16%) 55 97 100 100 97 98 59 48 50 12 15 43

Critical (27%) 58 95 100 99 92 82 26 23 40 25 36 53

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 51 30 68

20% 100 100 100 100 100 100 100 100 100 36 26 54

30% 100 100 100 100 100 100 100 100 100 26 22 50

40% 100 100 100 100 100 100 100 100 100 23 21 48

50% 100 100 100 100 100 100 100 100 57 21 19 46

60% 92 100 100 100 100 100 82 96 43 18 16 42

70% 87 100 100 100 100 100 68 28 28 15 12 38

80% 76 91 100 100 100 100 44 19 22 11 9 33

90% 67 82 100 100 100 100 35 8 14 5 6 26

Full Simulation Period
b 89 95 100 100 96 96 77 68 61 26 19 47

Wet (23%) 93 100 100 100 96 97 88 98 79 41 21 43

Above Normal (24%) 91 95 100 100 100 100 94 100 65 22 18 51

Below Normal (10%) 84 98 100 100 97 100 73 61 53 22 17 49

Dry (16%) 84 92 100 100 95 97 78 44 50 14 15 44

Critical (27%) 92 90 100 99 92 82 39 18 40 22 29 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% -8% -9% 1%

20% 19% 0% 0% 0% 0% 0% 0% 0% 0% -13% 1% 0%

30% 42% 0% 0% 0% 0% 0% 0% 0% 0% -2% 3% 1%

40% 61% 0% 0% 0% 0% 0% 0% 0% 0% 5% 5% 0%

50% 76% 0% 0% 0% 0% 0% 50% 0% -34% 5% 3% 0%

60% 84% 0% 0% 0% 0% 0% 37% 6% -20% 14% -4% 0%

70% 104% 0% 0% 0% 0% 0% 63% -18% -22% 30% -15% 4%

80% 109% -9% 0% 0% 0% 0% 90% -26% -9% 14% -15% 1%

90% 171% -18% 0% 0% 0% 18% 196% -33% 7% 136% 34% -9%

Full Simulation Period
b 54% -3% 0% 0% 0% 2% 20% -3% -8% -1% -5% 1%

Wet (23%) 59% 0% 0% 0% 0% 4% 9% 0% -15% -3% 0% -1%

Above Normal (24%) 41% -2% 0% 0% 0% 0% 10% 0% -4% -4% -2% -2%

Below Normal (10%) 57% -2% 0% 0% 0% 6% 34% -3% -10% 14% -3% -2%

Dry (16%) 52% -5% 0% 0% -2% -1% 32% -8% 0% 11% 2% 3%

Critical (27%) 58% -5% 0% 0% 0% 0% 51% -22% 1% -11% -19% 6%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.22.1 New Melones Small Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 51 30 68

20% 100 100 100 100 100 100 100 100 100 36 26 54

30% 100 100 100 100 100 100 100 100 100 26 22 50

40% 100 100 100 100 100 100 100 100 100 23 21 48

50% 100 100 100 100 100 100 100 100 57 21 19 46

60% 92 100 100 100 100 100 82 96 43 18 16 42

70% 87 100 100 100 100 100 68 28 28 15 12 38

80% 76 91 100 100 100 100 44 19 22 11 9 33

90% 67 82 100 100 100 100 35 8 14 5 6 26

Full Simulation Period
b 89 95 100 100 96 96 77 68 61 26 19 47

Wet (23%) 93 100 100 100 96 97 88 98 79 41 21 43

Above Normal (24%) 91 95 100 100 100 100 94 100 65 22 18 51

Below Normal (10%) 84 98 100 100 97 100 73 61 53 22 17 49

Dry (16%) 84 92 100 100 95 97 78 44 50 14 15 44

Critical (27%) 92 90 100 99 92 82 39 18 40 22 29 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 56 32 67

20% 84 100 100 100 100 100 100 100 100 42 26 54

30% 71 100 100 100 100 100 100 100 100 27 22 50

40% 62 100 100 100 100 100 100 100 100 22 20 48

50% 57 100 100 100 100 100 67 100 86 20 18 46

60% 50 100 100 100 100 100 60 91 53 16 17 42

70% 43 100 100 100 100 100 42 34 35 12 15 37

80% 37 100 100 100 100 100 23 25 24 9 11 33

90% 25 100 100 100 100 85 12 13 14 2 4 29

Full Simulation Period
b 58 98 100 100 96 94 65 70 66 26 21 47

Wet (23%) 59 100 100 100 96 93 81 97 93 42 21 43

Above Normal (24%) 64 98 100 100 100 100 86 99 68 22 18 52

Below Normal (10%) 54 100 100 100 97 94 55 63 59 19 17 50

Dry (16%) 55 97 100 100 97 98 59 48 50 12 15 43

Critical (27%) 58 95 100 99 92 82 26 23 40 25 36 53

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 10% -1%

20% -16% 0% 0% 0% 0% 0% 0% 0% 0% 16% -1% 0%

30% -29% 0% 0% 0% 0% 0% 0% 0% 0% 2% -3% -1%

40% -38% 0% 0% 0% 0% 0% 0% 0% 0% -5% -5% 0%

50% -43% 0% 0% 0% 0% 0% -33% 0% 51% -5% -3% 0%

60% -46% 0% 0% 0% 0% 0% -27% -5% 25% -12% 4% 0%

70% -51% 0% 0% 0% 0% 0% -38% 21% 27% -23% 17% -3%

80% -52% 10% 0% 0% 0% 0% -47% 34% 10% -12% 18% -1%

90% -63% 22% 0% 0% 0% -15% -66% 48% -7% -58% -25% 10%

Full Simulation Period
b -35% 3% 0% 0% 0% -2% -17% 3% 9% 1% 6% -1%

Wet (23%) -37% 0% 0% 0% 0% -4% -9% 0% 17% 3% 0% 1%

Above Normal (24%) -29% 2% 0% 0% 0% 0% -9% 0% 4% 4% 2% 2%

Below Normal (10%) -37% 2% 0% 0% 0% -6% -25% 3% 11% -12% 3% 2%

Dry (16%) -34% 5% 0% 0% 2% 1% -24% 8% 0% -10% -2% -3%

Critical (27%) -37% 5% 0% 0% 0% 0% -34% 28% -1% 13% 24% -6%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.22.2 New Melones Small Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 51 30 68

20% 100 100 100 100 100 100 100 100 100 36 26 54

30% 100 100 100 100 100 100 100 100 100 26 22 50

40% 100 100 100 100 100 100 100 100 100 23 21 48

50% 100 100 100 100 100 100 100 100 57 21 19 46

60% 92 100 100 100 100 100 82 96 43 18 16 42

70% 87 100 100 100 100 100 68 28 28 15 12 38

80% 76 91 100 100 100 100 44 19 22 11 9 33

90% 67 82 100 100 100 100 35 8 14 5 6 26

Full Simulation Period
b 89 95 100 100 96 96 77 68 61 26 19 47

Wet (23%) 93 100 100 100 96 97 88 98 79 41 21 43

Above Normal (24%) 91 95 100 100 100 100 94 100 65 22 18 51

Below Normal (10%) 84 98 100 100 97 100 73 61 53 22 17 49

Dry (16%) 84 92 100 100 95 97 78 44 50 14 15 44

Critical (27%) 92 90 100 99 92 82 39 18 40 22 29 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 37 66

20% 100 100 100 100 100 100 100 100 100 48 31 58

30% 100 100 100 100 100 100 100 100 100 36 25 52

40% 100 100 100 100 100 100 100 100 100 27 23 48

50% 99 100 100 100 100 100 81 100 100 21 20 46

60% 97 100 100 100 100 100 63 81 46 18 18 41

70% 84 100 100 100 100 100 48 38 30 16 16 36

80% 79 100 100 100 100 100 36 18 24 11 10 27

90% 70 88 100 100 100 100 20 0 13 0 0 20

Full Simulation Period
b 90 98 99 100 99 96 70 69 65 32 21 44

Wet (23%) 94 100 100 100 96 98 89 90 77 62 26 45

Above Normal (24%) 93 98 100 100 100 100 93 100 88 30 19 50

Below Normal (10%) 90 100 91 100 100 100 57 69 61 20 16 49

Dry (16%) 81 96 100 100 100 97 62 44 54 14 18 37

Critical (27%) 90 92 100 100 99 79 27 27 37 13 23 44

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 94% 26% -3%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 21% 7%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 37% 13% 2%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 17% 12% 0%

50% -1% 0% 0% 0% 0% 0% -19% 0% 74% 1% 9% 0%

60% 6% 0% 0% 0% 0% 0% -23% -16% 8% -2% 11% -3%

70% -4% 0% 0% 0% 0% 0% -29% 32% 8% 3% 29% -6%

80% 3% 10% 0% 0% 0% 0% -18% -4% 11% -2% 8% -18%

90% 5% 8% 0% 0% 0% 0% -42% -95% -12% -91% -97% -23%

Full Simulation Period
b 1% 2% -1% 0% 3% 0% -10% 1% 7% 25% 8% -6%

Wet (23%) 1% 0% 0% 0% 0% 0% 1% -7% -3% 53% 24% 4%

Above Normal (24%) 3% 3% 0% 0% 0% 0% -2% 0% 35% 37% 8% -1%

Below Normal (10%) 7% 2% -9% 0% 3% 0% -23% 15% 16% -10% -3% 0%

Dry (16%) -4% 4% 0% 0% 5% 0% -20% 0% 7% 1% 19% -16%

Critical (27%) -2% 3% 0% 1% 8% -4% -30% 51% -8% -40% -19% -22%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.22.3 New Melones Small Mouth Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 51 30 68

20% 100 100 100 100 100 100 100 100 100 36 26 54

30% 100 100 100 100 100 100 100 100 100 26 22 50

40% 100 100 100 100 100 100 100 100 100 23 21 48

50% 100 100 100 100 100 100 100 100 57 21 19 46

60% 92 100 100 100 100 100 82 96 43 18 16 42

70% 87 100 100 100 100 100 68 28 28 15 12 38

80% 76 91 100 100 100 100 44 19 22 11 9 33

90% 67 82 100 100 100 100 35 8 14 5 6 26

Full Simulation Period
b 89 95 100 100 96 96 77 68 61 26 19 47

Wet (23%) 93 100 100 100 96 97 88 98 79 41 21 43

Above Normal (24%) 91 95 100 100 100 100 94 100 65 22 18 51

Below Normal (10%) 84 98 100 100 97 100 73 61 53 22 17 49

Dry (16%) 84 92 100 100 95 97 78 44 50 14 15 44

Critical (27%) 92 90 100 99 92 82 39 18 40 22 29 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 63 31 88

20% 87 100 100 100 100 100 100 100 100 36 21 53

30% 74 100 100 100 100 100 100 100 100 26 19 48

40% 63 100 100 100 100 100 100 100 100 20 17 47

50% 58 100 100 100 100 100 60 100 100 18 17 42

60% 48 100 100 100 100 100 37 51 66 14 15 37

70% 43 100 100 100 100 100 21 25 37 11 10 34

80% 39 100 100 100 100 100 9 2 22 5 6 30

90% 30 100 100 100 100 80 0 0 7 0 1 12

Full Simulation Period
b 59 99 100 100 98 94 57 62 67 25 20 44

Wet (23%) 61 100 100 100 96 95 84 90 94 36 17 40

Above Normal (24%) 65 98 100 100 100 100 76 93 58 18 15 46

Below Normal (10%) 51 100 100 100 97 94 47 56 57 16 12 39

Dry (16%) 52 97 100 100 100 97 43 36 49 9 12 39

Critical (27%) 68 98 100 100 98 81 13 19 58 43 50 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 22% 5% 29%

20% -13% 0% 0% 0% 0% 0% 0% 0% 0% -2% -20% -3%

30% -26% 0% 0% 0% 0% 0% 0% 0% 0% -1% -15% -4%

40% -37% 0% 0% 0% 0% 0% 0% 0% 0% -12% -16% -2%

50% -42% 0% 0% 0% 0% 0% -40% 0% 74% -16% -11% -8%

60% -47% 0% 0% 0% 0% 0% -56% -48% 54% -22% -7% -11%

70% -51% 0% 0% 0% 0% 0% -69% -11% 32% -28% -17% -12%

80% -49% 10% 0% 0% 0% 0% -79% -88% 0% -54% -40% -9%

90% -56% 22% 0% 0% 0% -20% -100% -100% -51% -96% -78% -55%

Full Simulation Period
b -34% 3% 0% 0% 2% -2% -26% -9% 11% -3% 0% -7%

Wet (23%) -34% 0% 0% 0% 0% -3% -5% -7% 19% -10% -19% -7%

Above Normal (24%) -28% 2% 0% 0% 0% 0% -19% -7% -11% -16% -13% -9%

Below Normal (10%) -39% 2% 0% 0% 0% -6% -37% -7% 8% -28% -25% -21%

Dry (16%) -39% 5% 0% 0% 5% 0% -45% -19% -3% -34% -22% -11%

Critical (27%) -26% 10% 0% 1% 6% -1% -67% 5% 45% 92% 72% 12%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.22.4 New Melones Small Mouth Bass Nest Survival Percentage, Monthly Percentage 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 100 100

20% 100 100 100 100 100 100 100 100 100 100 91 100

30% 100 100 100 100 100 100 100 100 100 93 85 100

40% 100 100 100 100 100 100 100 100 100 85 81 100

50% 100 100 100 100 100 100 100 100 100 81 78 100

60% 100 100 100 100 100 100 100 100 100 75 76 100

70% 100 100 100 100 100 100 100 100 100 68 73 100

80% 100 100 100 100 100 100 87 91 88 64 66 100

90% 90 100 100 100 100 100 68 69 71 51 55 97

Full Simulation Period
b 94 100 100 100 99 99 90 91 91 77 76 97

Wet (23%) 88 100 100 100 98 96 88 100 96 84 79 96

Above Normal (24%) 99 100 100 100 100 100 98 100 99 77 78 100

Below Normal (10%) 91 100 100 100 100 100 90 90 94 80 77 99

Dry (16%) 97 100 100 100 100 100 97 92 89 69 72 99

Critical (27%) 99 100 100 100 100 100 73 62 72 75 75 94

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 98 100

20% 100 100 100 100 100 100 100 100 100 100 92 100

30% 100 100 100 100 100 100 100 100 100 93 86 100

40% 100 100 100 100 100 100 100 100 100 87 83 100

50% 100 100 100 100 100 100 100 100 100 83 79 100

60% 100 100 100 100 100 100 100 100 100 79 75 100

70% 100 100 100 100 100 100 100 96 95 74 69 100

80% 100 100 100 100 100 100 100 80 85 66 63 100

90% 100 100 100 100 100 100 100 62 72 57 57 93

Full Simulation Period
b 100 100 100 100 98 100 98 89 92 80 77 98

Wet (23%) 100 100 100 100 97 100 100 100 99 93 83 96

Above Normal (24%) 100 100 100 100 100 100 100 100 96 78 77 100

Below Normal (10%) 100 100 100 100 100 100 100 90 92 84 76 99

Dry (16%) 100 100 100 100 97 100 100 87 90 71 73 99

Critical (27%) 98 100 100 100 100 100 87 56 78 62 71 96

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 1% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 2% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 1% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% 5% -1% 0%

70% 0% 0% 0% 0% 0% 0% 0% -4% -5% 9% -5% 0%

80% 0% 0% 0% 0% 0% 0% 15% -12% -4% 4% -4% 0%

90% 11% 0% 0% 0% 0% 0% 48% -10% 2% 10% 4% -5%

Full Simulation Period
b 6% 0% 0% 0% -1% 1% 9% -2% 1% 3% 1% 0%

Wet (23%) 13% 0% 0% 0% -1% 4% 13% 0% 3% 11% 6% 0%

Above Normal (24%) 1% 0% 0% 0% 0% 0% 2% 0% -3% 1% -1% 0%

Below Normal (10%) 10% 0% 0% 0% 0% 0% 11% -1% -2% 5% -1% 0%

Dry (16%) 3% 0% 0% 0% -3% 0% 3% -5% 1% 3% 1% 0%

Critical (27%) -1% 0% 0% 0% 0% 0% 20% -10% 9% -17% -4% 2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.23.1 New Melones Spotted Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 98 100

20% 100 100 100 100 100 100 100 100 100 100 92 100

30% 100 100 100 100 100 100 100 100 100 93 86 100

40% 100 100 100 100 100 100 100 100 100 87 83 100

50% 100 100 100 100 100 100 100 100 100 83 79 100

60% 100 100 100 100 100 100 100 100 100 79 75 100

70% 100 100 100 100 100 100 100 96 95 74 69 100

80% 100 100 100 100 100 100 100 80 85 66 63 100

90% 100 100 100 100 100 100 100 62 72 57 57 93

Full Simulation Period
b 100 100 100 100 98 100 98 89 92 80 77 98

Wet (23%) 100 100 100 100 97 100 100 100 99 93 83 96

Above Normal (24%) 100 100 100 100 100 100 100 100 96 78 77 100

Below Normal (10%) 100 100 100 100 100 100 100 90 92 84 76 99

Dry (16%) 100 100 100 100 97 100 100 87 90 71 73 99

Critical (27%) 98 100 100 100 100 100 87 56 78 62 71 96

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 100 100

20% 100 100 100 100 100 100 100 100 100 100 91 100

30% 100 100 100 100 100 100 100 100 100 93 85 100

40% 100 100 100 100 100 100 100 100 100 85 81 100

50% 100 100 100 100 100 100 100 100 100 81 78 100

60% 100 100 100 100 100 100 100 100 100 75 76 100

70% 100 100 100 100 100 100 100 100 100 68 73 100

80% 100 100 100 100 100 100 87 91 88 64 66 100

90% 90 100 100 100 100 100 68 69 71 51 55 97

Full Simulation Period
b 94 100 100 100 99 99 90 91 91 77 76 97

Wet (23%) 88 100 100 100 98 96 88 100 96 84 79 96

Above Normal (24%) 99 100 100 100 100 100 98 100 99 77 78 100

Below Normal (10%) 91 100 100 100 100 100 90 90 94 80 77 99

Dry (16%) 97 100 100 100 100 100 97 92 89 69 72 99

Critical (27%) 99 100 100 100 100 100 73 62 72 75 75 94

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% -1% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2% -2% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% -2% -1% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% -5% 2% 0%

70% 0% 0% 0% 0% 0% 0% 0% 4% 5% -8% 5% 0%

80% 0% 0% 0% 0% 0% 0% -13% 14% 4% -3% 5% 0%

90% -10% 0% 0% 0% 0% 0% -32% 11% -2% -9% -4% 5%

Full Simulation Period
b -6% 0% 0% 0% 1% -1% -8% 2% -1% -3% -1% 0%

Wet (23%) -12% 0% 0% 0% 1% -4% -12% 0% -3% -10% -5% 0%

Above Normal (24%) -1% 0% 0% 0% 0% 0% -2% 0% 3% -1% 1% 0%

Below Normal (10%) -9% 0% 0% 0% 0% 0% -10% 1% 2% -5% 1% 0%

Dry (16%) -3% 0% 0% 0% 3% 0% -3% 5% -1% -3% -1% 0%

Critical (27%) 1% 0% 0% 0% 0% 0% -17% 11% -8% 21% 5% -2%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.23.2 New Melones Spotted Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 98 100

20% 100 100 100 100 100 100 100 100 100 100 92 100

30% 100 100 100 100 100 100 100 100 100 93 86 100

40% 100 100 100 100 100 100 100 100 100 87 83 100

50% 100 100 100 100 100 100 100 100 100 83 79 100

60% 100 100 100 100 100 100 100 100 100 79 75 100

70% 100 100 100 100 100 100 100 96 95 74 69 100

80% 100 100 100 100 100 100 100 80 85 66 63 100

90% 100 100 100 100 100 100 100 62 72 57 57 93

Full Simulation Period
b 100 100 100 100 98 100 98 89 92 80 77 98

Wet (23%) 100 100 100 100 97 100 100 100 99 93 83 96

Above Normal (24%) 100 100 100 100 100 100 100 100 96 78 77 100

Below Normal (10%) 100 100 100 100 100 100 100 90 92 84 76 99

Dry (16%) 100 100 100 100 97 100 100 87 90 71 73 99

Critical (27%) 98 100 100 100 100 100 87 56 78 62 71 96

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 100 100

20% 100 100 100 100 100 100 100 100 100 100 100 100

30% 100 100 100 100 100 100 100 100 100 100 91 100

40% 100 100 100 100 100 100 100 100 100 94 87 100

50% 100 100 100 100 100 100 100 100 100 83 82 100

60% 100 100 100 100 100 100 100 100 100 79 78 100

70% 100 100 100 100 100 100 100 100 98 75 75 100

80% 100 100 100 100 100 100 100 79 88 66 65 94

90% 100 100 100 100 100 100 82 38 69 48 38 82

Full Simulation Period
b 100 100 99 100 99 99 94 86 88 78 75 91

Wet (23%) 100 100 100 100 98 100 100 92 77 98 87 98

Above Normal (24%) 100 100 100 100 100 100 100 100 99 80 68 92

Below Normal (10%) 100 100 91 100 100 100 90 95 97 69 66 98

Dry (16%) 100 100 100 100 100 100 93 73 93 67 74 79

Critical (27%) 100 100 100 100 100 92 79 71 83 63 70 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 9% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 6% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 5% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% 4% 0%

70% 0% 0% 0% 0% 0% 0% 0% 4% 3% 1% 9% 0%

80% 0% 0% 0% 0% 0% 0% 0% -1% 5% 0% 2% -6%

90% 0% 0% 0% 0% 0% 0% -18% -39% -4% -14% -34% -11%

Full Simulation Period
b 0% 0% -1% 0% 1% -1% -4% -3% -5% -2% -2% -7%

Wet (23%) 0% 0% 0% 0% 1% 0% 0% -8% -22% 5% 5% 3%

Above Normal (24%) 0% 0% 0% 0% 0% 0% 0% 0% 3% 3% -13% -8%

Below Normal (10%) 0% 0% -9% 0% 0% 0% -10% 6% 5% -18% -12% -1%

Dry (16%) 0% 0% 0% 0% 3% 0% -7% -15% 4% -6% 2% -21%

Critical (27%) 2% 0% 0% 0% 0% -8% -10% 26% 5% 1% -3% -7%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.23.3 New Melones Spotted Bass Nest Survival Percentage, Monthly Percentage 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 98 100

20% 100 100 100 100 100 100 100 100 100 100 92 100

30% 100 100 100 100 100 100 100 100 100 93 86 100

40% 100 100 100 100 100 100 100 100 100 87 83 100

50% 100 100 100 100 100 100 100 100 100 83 79 100

60% 100 100 100 100 100 100 100 100 100 79 75 100

70% 100 100 100 100 100 100 100 96 95 74 69 100

80% 100 100 100 100 100 100 100 80 85 66 63 100

90% 100 100 100 100 100 100 100 62 72 57 57 93

Full Simulation Period
b 100 100 100 100 98 100 98 89 92 80 77 98

Wet (23%) 100 100 100 100 97 100 100 100 99 93 83 96

Above Normal (24%) 100 100 100 100 100 100 100 100 96 78 77 100

Below Normal (10%) 100 100 100 100 100 100 100 90 92 84 76 99

Dry (16%) 100 100 100 100 97 100 100 87 90 71 73 99

Critical (27%) 98 100 100 100 100 100 87 56 78 62 71 96

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 100 100 100 100 100 100 100 100 100 100 99 100

20% 100 100 100 100 100 100 100 100 100 100 83 100

30% 100 100 100 100 100 100 100 100 100 92 80 100

40% 100 100 100 100 100 100 100 100 100 82 77 100

50% 100 100 100 100 100 100 100 100 100 78 76 100

60% 100 100 100 100 100 100 100 100 100 72 73 100

70% 100 100 100 100 100 100 84 91 100 67 65 100

80% 100 100 100 100 100 100 63 52 84 56 57 99

90% 98 100 100 100 100 100 27 9 60 33 50 68

Full Simulation Period
b 96 100 100 100 99 100 81 80 88 72 71 91

Wet (23%) 99 100 100 100 97 99 99 100 100 90 76 94

Above Normal (24%) 99 100 100 100 100 100 90 100 76 66 74 92

Below Normal (10%) 87 100 100 100 100 100 78 74 92 65 65 79

Dry (16%) 93 100 100 100 100 100 78 71 85 56 59 93

Critical (27%) 97 100 100 100 100 100 38 38 80 73 80 92

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 0%

20% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -9% 0%

30% 0% 0% 0% 0% 0% 0% 0% 0% 0% -1% -7% 0%

40% 0% 0% 0% 0% 0% 0% 0% 0% 0% -6% -7% 0%

50% 0% 0% 0% 0% 0% 0% 0% 0% 0% -7% -4% 0%

60% 0% 0% 0% 0% 0% 0% 0% 0% 0% -9% -3% 0%

70% 0% 0% 0% 0% 0% 0% -16% -5% 5% -10% -5% 0%

80% 0% 0% 0% 0% 0% 0% -37% -35% 0% -15% -10% -1%

90% -2% 0% 0% 0% 0% 0% -73% -85% -17% -41% -13% -27%

Full Simulation Period
b -4% 0% 0% 0% 1% 0% -18% -10% -4% -9% -8% -7%

Wet (23%) -1% 0% 0% 0% -1% -1% -1% 0% 1% -3% -8% -1%

Above Normal (24%) -1% 0% 0% 0% 0% 0% -10% 0% -21% -16% -5% -8%

Below Normal (10%) -13% 0% 0% 0% 0% 0% -22% -18% -1% -22% -15% -20%

Dry (16%) -7% 0% 0% 0% 3% 0% -22% -18% -6% -21% -18% -6%

Critical (27%) -1% 0% 0% 0% 0% 0% -57% -31% 2% 18% 13% -4%

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in text.

Statistic

Monthly Percentage (Percent Change)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Percentage (Percent Survival)

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Percentage (Percent Survival)

Table 5C.3.3.23.4 New Melones Spotted Bass Nest Survival Percentage, Monthly Percentage 



Table 5C.3.3.24 Temperature Threshold Exceedances

Species Lifestage River Reach

Water 

Year 

Type

Month

Temperature 

Objective 

(Degree F)

Temperature 

Objective 

Reference
1

No Action 

Alternative

Second Basis of 

Comparison 

(Alternative 1)

Alternative 3 Alternative 5

Alternative 1 

minus No Action 

Alternative

No Action 

Alternative 

minus Second 

Basis of 

Comparison

Alternative 3 

minus Second 

Basis of 

Comparison

Alternative 5 

minus Second 

Basis of 

Comparison

Steelhead Adult Migration Stanislaus Orange Blossom 
Bridge

All October 56 NMFS BiOp 
2009

57% 85% 87% 58% 28% -28% 2% -27%

Steelhead Adult Migration Stanislaus Orange Blossom 
Bridge

All November 56 NMFS BiOp 
2009

33% 28% 24% 36% -5% 5% -4% 8%

Steelhead Adult Migration Stanislaus Orange Blossom 
Bridge

All December 56 NMFS BiOp 
2009

0% 0% 0% 3% 0% 0% 0% 3%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All January 52 NMFS BiOp 

2009
0% 2% 2% 2% 2% -2% 0% 0%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All February 52 NMFS BiOp 

2009
0% 2% 2% 0% 2% -2% 0% -2%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All March 52 NMFS BiOp 

2009
8% 9% 12% 8% 1% -1% 3% -1%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All April 52 NMFS BiOp 

2009
33% 31% 30% 37% -2% 2% -1% 6%

Steelhead Smoltification Stanislaus
Knights Ferry 
(*Used Below 

Goodwin Dam)
All May 52 NMFS BiOp 

2009
63% 66% 63% 68% 3% -3% -3% 2%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All January 57 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All February 57 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All March 57 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All April 57 NMFS BiOp 
2009

2% 8% 3% 0% 6% -6% -4% -8%

Steelhead Smoltification Stanislaus Orange Blossom 
Bridge

All May 57 NMFS BiOp 
2009

18% 10% 17% 8% -8% 8% 7% -3%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All January 55 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All February 55 NMFS BiOp 
2009

0% 0% 1% 0% 0% 0% 1% 0%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All March 55 NMFS BiOp 
2009

21% 16% 25% 21% -5% 5% 8% 4%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All April 55 NMFS BiOp 
2009

16% 34% 17% 7% 17% -17% -16% -26%

Steelhead Spawning Stanislaus Orange Blossom 
Bridge

All May 55 NMFS BiOp 
2009

49% 43% 53% 40% -5% 5% 10% -3%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All June 65 NMFS BiOp 
2009

6% 2% 4% 6% -3% 3% 2% 3%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All July 65 NMFS BiOp 
2009

16% 16% 19% 21% -1% 1% 4% 6%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All August 65 NMFS BiOp 
2009

15% 13% 9% 21% -2% 2% -4% 8%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All September 65 NMFS BiOp 
2009

11% 10% 7% 18% 0% 0% -3% 8%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All October 65 NMFS BiOp 
2009

7% 8% 4% 11% 1% -1% -4% 3%

Steelhead Rearing Stanislaus Orange Blossom 
Bridge

All November 65 NMFS BiOp 
2009

0% 0% 0% 0% 0% 0% 0% 0%

1See Appendix 9N, Section C for the full reference



No Action 
Alternative

Second Basis 
of 

Comparison 
(Alternative 1)

Alternative 3 Alternative 5

Alternative 1 
vs. No Action 

Altenative 
(Percent 

Difference)

No Action 
Alternative 
vs. Second 

Basis of 
Comparison 

(Percent 
Difference)

Alternative 3 
vs. Second 

Basis of 
Comparison 

(Percent 
Difference)

Alternative 5 
vs. Second 

Basis of 
Comparison 

(Percent 
Difference)

CVP Generation Facilities 

Long Term 1,583 1,633 1,642 1,568 3% -3% 1% -4%

Dry and Critical 1,203 1,277 1,291 1,173 6% -6% 1% -8%

Long Term 4,558 4,604 4,582 4,552 1% -1% 0% -1%

Dry and Critical 2,696 2,773 2,798 2,684 3% -3% 1% -3%

CVP Pumping Facilities 

Long Term 1,113 1,289 1,238 1,110 16% -14% -4% -14%

Dry and Critical 699 773 715 699 11% -10% -8% -10%

All CVP Facilities 

Long Term 3,445 3,315 3,344 3,442 -4% 4% 1% 4%

Dry and Critical 1,997 2,000 2,084 1,986 0% 0% 4% -1%

Notes: 1) Long‐term Average is the average quantity for the 82‐year simulation period. 2) Dry and Critical Year designations are defined by the Sacramento Valley 40‐30‐30 Index Water Year Hydrologic 
Classification (SWRCB D‐1641, 1999); projected to Year 2030. 3) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 4) Model results for Alternatives 1, 4, and 
Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences are discussed in text. 5) Model results for Alternative 2 and No Action 
Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences are discussed in text.

Capacity
At load 
center

(MW)

Energy 
Generation

Total of all 
Facilities at 
load center

(GWh)

Energy Use
Total of all 
Facilities at 
load center

(GWh)

Net 
Generation

Total of all 
Facilities

(GWh)

Table 5C.3.3.25  CVP Annual Power Generation Summary
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Appendix 5D: Municipal and Industrial Water Demands and Supplies  
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21 
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Municipal and Industrial Water 
Demands and Supplies 

5D.1 Introduction 

Most water supply agencies in California that serve more than 3,000 connections 
or more than 3,000 acre-feet of water prepare Urban Water Management Plans 
(UWMPs) for submittal to the California Department of Water Resources.  The 
UWMPs include water demand and water supply projections through at least 
2030.  The future water demands include assumptions for implementation of 
water conservation measures to meet the statewide mandate to reduce municipal 
and industrial (M&I) water demand by 20 percent by 2020. 

Information from the UWMPs for Central Valley Project (CVP) and State Water 
Project (SWP) water users was used as input information in the CWEST model 
(see Appendix 19A, CWEST Model) to project M&I water supply economic 
changes.  For small water users that did not prepare a UWMP, information was 
obtained from water master plans and integrated regional water management 
plans.  This information is summarized in the following sections of this appendix.  
The tabular format is consistent for each water user and was established to be 
consistent with the input files for the CWEST model; therefore, there are rows in 
the tabular format that are not used for some M&I water users. 

5D.2 Central Valley Region  

This section includes summaries of water demand and water supply projections 
for M&I users of CVP and SWP water supplies in the Central Valley Region, 
including water rights users on the Sacramento and American rivers.  The M&I 
water users are generally organized geographically in this section from north to 
south. See Tables 5D.1 through 5D.31. 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.1 Bella Vista Water District (BVWD) 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 14,567 BVWD serves portions of Redding. 
Assumed growth rate from City of 
Redding 2010 Urban Water 
Management Plan. 

Water Sales to Others – – 

Total Demand 14,567 – 

Water Supplies for No Action 
Alternative (NAA) 

  

CVP Water Supplies 14,445 CVP Water Service Contract 
24,578 acre-feet, includes 24,000 
acre-feet (14-06-200-851A-LTR1) and 
578 acre-feet assigned from Shasta 
County Water Agency initial CVP 
Water Service Contract (14-06-200-
3464A-LTR1). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater 122 Assumed no increase in wells. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 14,567 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

– – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.2 Centerville Community Services District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 3,185 – 

Water Sales to Others – – 

Total Demand 3,185 – 

Water Supplies for NAA   

CVP Water Supplies 3,185 CVP Water Exchange Contract 
900 acre-feet (pre-1914 water right on 
Clear Creek) and CVP Water Service 
Contract 2,900 acre-feet, (14-06-200-
3367A-LTR1). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 3,185 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

– – 

OTHER INFORMATION – Sanitary Survey states that 25% of 
35-mgd Water Treatment Plant is owned 
by Centerville Community Services 
District (Redding Area Water Suppliers. 
2011. Redding Area Watershed Sanitary 
Survey). 

Note: 2 
3 mgd = million gallons per day 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.3 City of Shasta Lake 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 2,455 City of Shasta Lake. 2014. 2010 Urban 
Water Management Plan, Administrative 
Draft. July. 

Water Sales to Others 470 – 

Total Demand 2,925 – 

Water Supplies for NAA   

CVP Water Supplies 2,885 CVP Water Exchange Contract 
900 acre-feet (pre-1914 water right on 
Clear Creek) and CVP Water Service 
Contract 2,900 acre-feet, (14-06-200-
3367A-LTR1). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater 112 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 2,997  

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

OTHER INFORMATION – Supplies do not include transfers not 
approved by Reclamation due to cold 
water pool issues: Anderson-
Cottonwood Irrigation District 
2,000 acre-feet, MCM Properties at 325 
acre-feet.   
Future project would develop facilities 
that would allow these transfers and 
result in 2,325 acre-feet normal year 
and 2,093 acre-feet in 3rd multiple dry 
years per 2010 UWMP (with reference 
to support from Reclamation). 

Total Potential Future Water 
Supplies 

2,997 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.4 Clear Creek Community Services District (CCCSD) 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 7,410 CCCSD serves areas near Redding. 
Assumed growth rate from City of 
Redding 2010 Urban Water 
Management Plan. 

Water Sales to Others – – 

Total Demand 7,410 – 

Water Supplies for NAA   

CVP Water Supplies 7,410 CVP Water Service Contract 
15,300 acre-feet, (14-06-200-4894A-
LTR1). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 7,410 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

– – 

OTHER INFORMATION – Sanitary Survey states that 25% of 
35-mgd Water Treatment Plant is owned 
by Centerville Community Services 
District (Redding Area Water Suppliers. 
2011. Redding Area Watershed Sanitary 
Survey). 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.5 City of Redding 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 27,852 City of Redding. 2012. 2010 Urban 
Water Management Plan. July 17. 

Water Sales to Others – – 

Total Demand 27,852 – 

Water Supplies for NAA   

CVP Water Supplies 27,140 CVP Sacramento River Settlement 
Contract 21,000 acre-feet. 
CVP Water Service Contract (Buckeye 
Zone) 6,140 acre-feet (14-06-200-
5272A-LTR1). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater 13,405 Increased supply from new wells. 

Recycled Wastewater 19 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 40,564 – 

Possible Future Water Supplies – Not quantified. Historical transfers up to 
4,000 acre-feet (3,000 acre-feet during 
drought) from Anderson-Cottonwood 
Irrigation District. 

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

– – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.6 Mountain Gate Community Services District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 2,180 Assume full use of CVP water supplies. 

Water Sales to Others – – 

Total Demand 2,180  

Water Supplies for NAA   

CVP Water Supplies 1,350 Assume full use of CVP water supplies. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater 830 Assume no increase in wells. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 2,180 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

2,180 – 
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Table 5D.7 Shasta Community Services District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 1,000 Assume full use of CVP water supplies. 

Water Sales to Others – – 

Total Demand 1,000 – 

Water Supplies for NAA   

CVP Water Supplies 1,000 Assume full use of CVP water supplies. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 1,000  

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

1,000 – 
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Table 5D.8 Shasta County Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 1,022 Assume full use of CVP water supplies. 

Water Sales to Others – – 

Total Demand 1,022 – 

Water Supplies for NAA   

CVP Water Supplies 1,022 Assume full use of CVP water supplies. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 1,022 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

1,022 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.9 City of Yuba City 1 

Items 

Water 
Demand 

and 
Supplies 

(acre-feet) Notes 
Water Demand   

Service Area Water Demand 29,041 Yuba City. 2011. 2010 Urban Water 
Management Plan, Public Review 
Document. June. 

Water Sales to Others – – 

Total Demand 29,041 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 8,000 SWP Contract 9,600 acre-feet. Long-
term average based on Department of 
Water Resources. 2013. Final Initial 
Study/Negative Declaration State Water 
Project Supply Allocation Settlement 
Agreement. September. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 15,500 Up to 6,500 acre-feet State Water 
Resources Control Board (SWRCB) 
Permit 14045. Up to 9,000 acre-feet 
SWRCB Permit 18558. 

Groundwater 3,248 In the future, a second well could be 
constructed for 4 mgd; assume 
4,500 acre-feet based on same 
production as existing well. 

Recycled Wastewater – Reclamation use is limited to 140 acre-
feet of landscape irrigation at the 
Wastewater Treatment Facility. 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 4,500 Up to 4,500 acre-feet from North Yuba 
Water District. 

Conservation – – 

Total Water Supplies for NAA 31,248 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

31,248 – 
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Table 5D.10 City of West Sacramento 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 20,123 City of West Sacramento. 2011. 2010 
Urban Water Management Plan, Public 
Review Document. October. 

Water Sales to Others – – 

Total Demand 20,123  

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 23,600 CVP Sacramento River Settlement 
Contract 23,600 acre-feet (0-07-20-
W0187) in accordance with 
Appropriative Water Right on 
Sacramento River (State Water 
Resources Control Board Permit 
Number 18150). 

Other Imported Water Supplies – – 

Local Surface Water Supplies 5,000 5,000 acre-feet as part of North Delta 
Water Agency water rights, in 
accordance with agreements with the 
State of California. 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 28,600 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

28,600 – 
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Table 5D.11 El Dorado County Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 12,054 11,741 acre-feet for Georgetown Divide 
Public Utility District and 313 acre-feet 
for Grizzly Flats Community Service 
District (including County areas) per El 
Dorado County Water Agency. 2014. 
Water Resources Development & 
Management Plan (December 2007) 
2014 West Slope Update, Final Draft. 
October. Includes agricultural expansion 
for trees, vines, and pasture. Remaining 
areas of community development within 
El Dorado Irrigation District (EID). 

Water Sales to Others – – 

Total Demand 12,054 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 12,200 12,200 acre-feet from Stumpy Meadows 
Reservoir on Pilot Creek per 
Georgetown Divide Public Utility District. 
2011. 2010 Urban Water Management 
Plan. July 22. 

Groundwater 150 150 acre-feet for Grizzly Flats 
Community Service District per El 
Dorado County Water Agency. 2014. 
Water Resources Development & 
Management Plan (December 2007) 
2014 West Slope Update, Final Draft. 
October. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 12,350 – 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Possible Future Water Supplies 
 

– 9,000 acre-feet of the 15,000-acre-foot 
CVP water service contract authorized 
by Public Law 101-514 (also known as 
“Fazio Water”) for Georgetown Divide 
Public Utility District per El Dorado 
County Water Agency. 2014. Water 
Resources Development & Management 
Plan (December 2007) 2014 West Slope 
Update, Final Draft. October. Assumed 
that 6,000 acre-feet would be used by 
EID. 
150 acre-feet from a new reservoir (not 
planned) per El Dorado County Water 
Agency. 2014. Water Resources 
Development & Management Plan 
(December 2007) 2014 West Slope 
Update, Final Draft. October. 
670 acre-feet from lining canals in 
Georgetown Divide Public Utilities 
District per El Dorado County Water 
Agency. 2014. Water Resources 
Development & Management Plan 
(December 2007) 2014 West Slope 
Update, Final Draft. October. 
40,000 acre-feet from water rights 
applications State Water Resources 
Control Board Filed Applications Nos. 
5644 and 5645 for storage of water from 
Sacramento Municipal Utility District 
(SMUD) Upper American River Project 
and diversion at Folsom Lake with an 
exchange with an upstream water rights 
holder. To be shared with EID. Per El 
Dorado County Water Agency. 2014. 
Water Resources Development & 
Management Plan (December 2007) 
2014 West Slope Update, Final Draft. 
October.  
10,300 acre-feet from diversion of water 
from South Fork of the Rubicon River 
with a negotiation under the El Dorado-
SMUD Cooperation Agreement per El 
Dorado County Water Agency. 2014. 
Water Resources Development & 
Management Plan (December 2007) 
2014 West Slope Update, Final Draft. 
October. 
1,000 acre-feet from dry year 
conservation efforts per El Dorado 
County Water Agency. 2014. Water 
Resources Development & Management 
Plan (December 2007) 2014 West Slope 
Update, Final Draft. October. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Subtotal Potential Future Water 
Supplies 

9,000 All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

21,350 It is assumed that not all future projects 
would be implemented. Therefore, total 
potential future water supplies would be 
substantially less. 
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Table 5D.12 El Dorado Irrigation District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 68,290 Includes 12,581 acre-feet for “Agriculture 
and ditches” per El Dorado Irrigation 
District. 2011. Urban Water 
Management Plan, 2010 Update. July. 

Water Sales to Others 1,330 – 

Total Demand 69,620 – 

Water Supplies for NAA   

CVP Water Supplies 7,550 CVP Water Service Contract (C 14-06-
200-1357A-LTR1) 7,550 acre-feet 
diverted from Folsom Lake for portion of 
El Dorado Hills per El Dorado Irrigation 
District. 2011. Urban Water 
Management Plan, 2010 Update. July. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 59,640 23,000 acre-feet from Jenkinson Lake 
on Park Creek (actually 33,400 acre-foot 
water right L11835 and L11836, with 
restriction of 23,000 acre-feet/two 
years). 
4,560 acre-feet from Weber Creek 
(Farmer’s Free Ditch) and Reservoir, 
Slab Creek (Summerfield Ditch), and 
Hangtown Creek (Gold Hill Ditch) 
diverted from Folsom Lake using a 40-
year Warren Act Contract (signed March 
1, 2011). 
17,000 acre-foot El Dorado Hydroelectric 
Project 184 at Forebay Reservoir under 
State Water Resources Control Board 
Permit 21112. 
15,080 acre-feet from Project 184 at El 
Dorado Forebay pre-1914 water rights. 
El Dorado Irrigation District. 2011. Urban 
Water Management Plan, 2010 Update. 
July; and El Dorado Irrigation District. 
2012. United States Bureau of 
Reclamation Five-Year Water 
Management Plan, 2010 Update. July. 
El Dorado Irrigation District (EID) 
acquired Project 184 from Pacific Gas & 
Electric Company in 1999 with water 
rights from the South Fork American 
River and conveyed in the El Dorado 
Canal to El Dorado Forebay and 
Jenkinson Lake; however, needs a 
Warren Act Contract to divert at Folsom 
Reservoir. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Local Surface Water Supplies 
(continued) 

59,640 EID also has pre-1914 water rights on 
North Fork Cosumnes River, Clear 
Creek, and Squaw Hollow Creek with 
conveyance in the Crawford Ditch; and 
1933 appropriative water rights on 
Middle Fork Cosumnes River to serve 
Outingdale only. 
Jenkinson Lake supply could be reduced 
from 23,000 to 20,920 acre-feet per 
El Dorado Irrigation District. 2013. 2013 
Water Resources and Service Reliability 
Report August 12. 

Groundwater – – 

Recycled Wastewater 7,730 7,730 acre-feet per El Dorado Irrigation 
District. 2011. Urban Water 
Management Plan, 2010 Update. July. 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 74,920 – 

Possible Future Water Supplies – Up to 40,000 acre-feet under the 
Sacramento Municipal Utility District 
(SMUD)-El Dorado Agreement from 
SMUD reservoirs per El Dorado 
Irrigation District. 2011. Urban Water 
Management Plan, 2010 Update. July.  
7,500 acre-feet of the 15,000-acre-foot 
CVP water service contract authorized 
by Public Law 101-514 (also known as 
“Fazio Water”) per El Dorado Irrigation 
District. 2011. Urban Water 
Management Plan, 2010 Update. July. 
However, the available supply may only 
be 6,000 acre-feet per El Dorado County 
Water Agency. 2014. Water Resources 
Development & Management Plan 
(December 2007) 2014 West Slope 
Update, Final Draft. October. 

Subtotal Potential Future Water 
Supplies 

47,500 – 

Total Potential Future Water 
Supplies 

122,420 – 
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Table 5D.13 City of Folsom 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 36,259 City of Folsom. 2011. 2010 Urban Water 
Management Plan. June. 

Water Sales to Others – – 

Total Demand 36,259 – 

Water Supplies for NAA   

CVP Water Supplies 7,000 7,000 acre-foot Water Service Contract  
(C 6-07-20-W1372) under Public Law  
101-514 (Fazio Water). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 28,540 22,000 acre-feet pre-1914 water right 
diverted from South Fork American River 
at Folsom Lake and Folsom Canal. 
5,000 acre-feet pre-1914 diverted from 
South Fork American River at Folsom 
Lake and Folsom Canal. 
1,540 acre-feet from American River at 
Folsom Lake purchased from San Juan 
Water District for use in the Ashland 
Service Area. 

Groundwater 3,250 Groundwater extraction and treatment 
produced by Aerojet groundwater 
cleanup process. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 38,790 – 

Possible Future Water Supplies 8,000 8,000 acre-feet purchase water from 
Natomas Central Mutual Water 
Company Sacramento Settlement 
Contract (14-06-200-885A) to be 
diverted at Freeport on the Sacramento 
River and conveyance to Folsom South 
area in accordance with the City of 
Folsom-Sacramento County Water 
Agency Memorandum of Agreement. 

Subtotal Potential Future Water 
Supplies 

8,000 – 

Total Potential Future Water 
Supplies 

46,790 – 
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Table 5D.14 Placer County Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 109,130 46,701 acre-feet domestic and 
62,429 acre-feet irrigation per Placer 
County Water Agency. 2011. 2010 Urban 
Water Management Plan. June 16. 

Water Sales to Others 109,871 29,805 acre-foot sale of treated water to 
Lincoln, Cal-Am Water Company, and 
others. 
79,411 acre-foot sale of untreated water to 
San Juan Water District, Roseville, and 
Sacramento Suburban Water District. 
571 acre-foot sale of untreated water to 
Alpine Meadows Water Association, Dutch 
Flt Water, Heather Glen Community 
Services District, Meadow Vista County 
Water District, and Weimar Water 
Company. 

Total Demand 219,001 – 

Water Supplies for NAA   

CVP Water Supplies 35,000 35,000 acre-foot CVP Water Service 
Contract (14-06-200-5082A) diverted from 
the American River upstream of and from 
Folsom Lake. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 248,800 125,400 af purchase from Pacific Gas & 
Electric Company under two pre-1914 
water rights on the Yuba and Bear rivers. 
120,000 acre-foot water right on the 
American River for the Middle Fork Project 
diverted from the American River 
upstream of and from Folsom Lake. Used 
by San Juan Water District, Sacramento 
Suburban Water District, Rio Linda/Elverta 
Community Water District, and Roseville. 
12,000 acre-foot purchase from South 
Sutter Water District (SSWD) is only 
available when SSWD purchases surplus 
water from Nevada Irrigation District and 
not considered part of long-term supplies. 
Assumed average of 3,400 acre-feet/year 
from four pre-1914 appropriative water 
rights on Canyon Creek, tributary to 
Auburn Ravine, South Fork Dry Creek 
tributary to Coon Creek, and North Fork 
Dry Creek tributary to Coon Creek. 

Groundwater 707 Limited groundwater available in Martis 
Valley Basin. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Recycled Wastewater 6,987 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 291,494 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

291,494 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.15 City of Roseville 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 49,334 City of Roseville. 2011. 2010 Urban 
Water Management Plan. August. 

Water Sales to Others – – 

Total Demand 49,334 – 

Water Supplies for NAA   

CVP Water Supplies 32,000 CVP Water Service Contract (14-06-
200-3474A). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater 3,397 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 34,000 30,000 acre-foot purchase from Placer 
County Water Agency. 
4,000 acre-foot purchase from San Juan 
Water District. 

Conservation – – 

Total Water Supplies for NAA 69,397 – 

Possible Future Water Supplies – Under Water Forum Agreement, can 
transfer up to 20,000 acre-feet from 
Placer County Water Agency. 
Also may be able to purchase up to 
7,000 acre-feet from other CVP water 
users. 
Up to 23,200 acre-feet from new wells. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

69,397 Future water supplies used when 
existing water supplies not fully 
available. 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.16 Sacramento County Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 68,976 Sacramento County Water Agency. 
2011. 2010 Zone 41 Urban Water 
Management Plan. July. 

Water Sales to Others 8,560 Sales to Elk Grove Water Service and 
Cal-Am Water Company. 

Total Demand 77,535 – 

Water Supplies for NAA   

CVP Water Supplies 40,000 15,000 acre-foot CVP Water Service 
Contract authorized by Public Law 101-
514 (Fazio Water). Assume 12,320 acre-
feet for long-time average based on 
capacity of conveyance. 
30,000 acre-foot CVP Water Service 
Contract assigned from Sacramento 
Municipal Utility District (14-06-200-
5198A) to Sacramento County Water 
Agency under two assignments. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 17,500 Up to 71,000 acre-feet intermittent water 
from American and Sacramento rivers 
water rights under State Water 
Resources Control Board Permit 21209. 
Use 17,500 acre-feet for long-term 
average. 

Groundwater 38,500 31,000 acre-feet from wells and 7,500 
acre-feet from groundwater treatment 
processes. 

Recycled Wastewater 4,400 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 14,498 14,498 acre-foot purchase from City of 
Sacramento in accordance with the 
Water Forum Agreement. 

Conservation – – 

Total Water Supplies for NAA 114,898 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

114,898 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.17 Sacramento Suburban Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 40,389 Sacramento Suburban Water District. 
2011. 2010 Urban Water Management 
Plan. July. 

Water Sales to Others 1,800 1,700 acre-feet sold to Cal-Am Water 
Company and 100 acre-feet to Rio 
Linda/Elverta Community Water 
District. 

Total Demand 43,189 – 

Water Supplies for NAA   

CVP Water Supplies 1,000 NOT CVP WATER SUPPLY. 
Surplus Section 215 water. Assume 
12,000 acre-feet in wet years and long-
term average of 1,000 acre-feet. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater 31,241 – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 21,300 12,000-29,000 acre-feet purchased 
from Placer County Water Agency, 
diverted from Folsom Lake, and treated 
by San Juan Water District in wet 
years. 
9,300 acre-feet purchased from City of 
Sacramento. 

Conservation – – 

Total Water Supplies for NAA 53,541 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

53,541 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.18 San Juan Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 55,657 San Juan Water District. 2011. 2010 
Urban Water Management Plan. 
June 22. 
Includes 38,591 acre-feet purchased for 
conjunctive use which is not required 
each year. 

Water Sales to Others 44,199 18,765 acre-feet to Citrus Heights Water 
District. 
14,894 acre-feet to Fair Oaks Water 
District. 
5,000 acre-feet to Orange Vale Water 
Company. 
1,540 acre-feet to Folsom. 
4,000 acre-feet to Roseville. 

Total Demand 99,856 61,265 acre-feet without conjunctive 
use component. 

Water Supplies for NAA   

CVP Water Supplies 24,200 11,200 acre-foot CVP Water Service 
Contract (06-07-20-W1373).  
13,000 acre-foot CVP Water Service 
Contracts diverted from Folsom Lake as 
authorized under Public Law 101-514 
(Fazio Water) (06-07-20-W1373). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 33,000 33,000 acre-feet pre-1914 water rights.  

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 25,000 25,000 acre-foot purchase from Placer 
County Water Agency. 

Conservation – – 

Total Water Supplies for NAA 82,200 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

82,200 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.19 Golden State Water Company – Rancho Cordova 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 16,932 Golden State Water Company. 2011. 
Final Report, 2010 Urban Water 
Management Plan, Cordova. July. 

Water Sales to Others – – 

Total Demand 16,932 – 

Water Supplies for NAA   

CVP Water Supplies – Assumes no renewal of transfer of water 
from SMUD. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 10,000 Up to 10,000 acre-feet pre-1914 water 
right from American River conveyed 
through the Folsom South Canal. 
However, only 5,000 acre-feet retained 
for Golden State Water Company and 
leases 5,000 acre-feet to City of Folsom. 
Up to 5,000 acre-feet replacement water 
from American River conveyed through 
the Folsom South Canal provided under 
a settlement with Gencorp/Aerojet 
Corporation, plus up to 10,200 acre-feet 
if necessary. 

Groundwater 14,850 – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 24,850 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

24,850 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.20 Carmichael Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 9,571 Carmichael Water District. 2011. 2010 
Urban Water Management Plan. June 
20. 

Water Sales to Others – – 

Total Demand 9,571 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 32,627 Long-term average of 32,627 acre-feet 
of water rights on the American River 
under State Water Resources Control 
Board permits 1387 (10,859 acre-feet), 
8731 (3,669 acre-feet), and 7356 
(18,099 acre-feet). 

Groundwater 8,156 6,646 acre-feet from local wells and 
1,510 acre-feet from groundwater 
treatment processes. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 40,783 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

40,783 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.21 City of Sacramento 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 160,100 City of Sacramento. 2011. 2010 Urban 
Water Management Plan. October. 

Water Sales to Others 60,062 5,293 acre-feet sold to Sacramento 
International Airport. 
16,593 acre-feet sold to Sacramento 
Suburban Water District. 
11,553 acre-feet sold to Cal-Am Water 
Company. 
22,994 acre-feet sold to Sacramento 
County Water Agency. 
3,629 acre-feet sold to Fruitridge Vista 
Water Company. 

Total Demand 220,162 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 238,684 Up to 81,800 acre-feet of water rights 
from Sacramento River under State 
Water Resources Control Board 
(SWRCB) Permit 992. 
Up to 245,000 acre-feet of water rights 
from American River and tributaries of 
the American River under SWRCB 
permits 11358, 11359, 11360, 11361. 

Groundwater 22,300 – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 260,984 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

260,984 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.22 Solano County Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 82,750 238,050 acre-feet Ag (Solano Irrigation 
District and Maine Prairie Water District) 
and M&I demands only include demands 
met by SWP entitlement and 
Reclamation Solano Project. Does not 
include demands met by local surface 
water and groundwater supplies. 
Solano County Water Agency. 2011. 
2010 Solano County Water Agency 
Urban Water Management Plan, Final 
Draft. 

Water Sales to Others – – 

Total Demand 82,750 238,050 Total Demand 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 30,564 47,756 acre-foot SWP Entitlement. 

Other Imported Water Supplies 205,276 207,350 acre-feet with Reclamation 
Solano Project. 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 235,840 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

235,840 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.23 Napa County Flood Control and Water Conservation District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 21,572 5,712 acre-feet for American Canyon per 
City of American Canyon. 2011. Final 
Urban Water Management Plan, 2010, 
Final. September.  
1,469 acre-feet for Calistoga per Napa 
County. 2007. Draft Environmental 
Impact Report for Napa County General 
Plan. February. 
14,391 acre-feet for Napa per City of 
Napa. 2011. Urban Water Management 
Plan, 2010 Update. June 21. 

Water Sales to Others – – 

Total Demand 21,572 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 26,028 3,120 acre-feet for American Canyon per 
City of American Canyon. 2011. Final 
Urban Water Management Plan, 2010, 
Final. September.  
1,008 acre-feet for Calistoga treated by 
City of Napa. Total 1,925 acre-foot SWP 
entitlement in 2010 per Napa County. 
2007. Draft Environmental Impact 
Report for Napa County General Plan. 
February. Total amount available is 
limited 1,008 acre-feet due to 
conveyance limitations. 
21,900 acre-feet for Napa per City of 
Napa. 2011. Urban Water Management 
Plan, 2010 Update. June 21. Assume 
19,900 acre-feet due to conveyance 
limitations. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 32,092 392 acre-feet for Calistoga from Kimball 
Reservoir per Napa County. 2007. Draft 
Environmental Impact Report for Napa 
County General Plan. February. 
31,700 acre-feet for Napa from Lake 
Hennessey and Milliken Reservoir per 
City of Napa. 2011. Urban Water 
Management Plan, 2010 Update. 
June 21.   

Groundwater – – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Recycled Wastewater 5,605 1,065 acre-feet for American Canyon per 
City of American Canyon. 2011. Final 
Urban Water Management Plan, 2010, 
Final. September. 
4,540 acre-feet for Napa per City of 
Napa. 2011. Urban Water Management 
Plan, 2010 Update. June 21. 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 1,527 1,027 acre-foot purchase by American 
Canyon from City of Vallejo, which 
diverts water from the Delta. Can be 
expanded to 1,527 acre-feet when SWP 
water reliability is reduced per City of 
American Canyon. 2011. Final Urban 
Water Management Plan, 2010, Final. 
September. 

Conservation – – 

Total Water Supplies for NAA 65,252 – 

Possible Future Water Supplies – American Canyon can purchase water 
from Napa during emergencies per City 
of American Canyon. 2011. Final Urban 
Water Management Plan, 2010, Final. 
September. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

65,252 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.24 Stockton East Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 64,960 64,960 acre-feet of demand met by 
Stockton East Water District within City 
of Stockton, California Water Service 
Company – Stockton District, and San 
Joaquin County per Stockton East Water 
District. 2011. 2010 Stockton East Water 
District Urban Water Management Plan 
Update. June. 

Water Sales to Others – – 

Total Demand 64,960 – 

Water Supplies for NAA   

CVP Water Supplies 24,000 24,000 acre-foot CVP water service 
contract on Stanislaus River from New 
Melones Reservoir. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 20,000 20,000 acre-foot water rights on 
Calaveras River diverted from New 
Hogan Reservoir. 

Groundwater 43,680 From groundwater bank. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 30,000 Transfer from Oakdale Irrigation District 
and South San Joaquin Irrigation 
District. 

Conservation – – 

Total Water Supplies for NAA 117,680 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

117,680 – 

 

 5D-30 Draft LTO EIS 



Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.25 City of Tracy 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 31,000 City of Tracy. 2011. 2010 Urban Water 
Management Plan. May. 

Water Sales to Others – – 

Total Demand 31,000 – 

Water Supplies for NAA   

CVP Water Supplies 31,000 10,000 acre-foot CVP Water Service 
Contract (14-06-200-7858A), 5,000 acre-
feet assigned CVP Water Service 
Contract from Banta-Carbona Irrigation 
District (14-06-200-4305A), and 5,000 
acre-feet from assigned CVP Water 
Service Contract from West Side 
Irrigation District (7-07-20-W-0045). 
11,000 acre-foot CVP Water Service 
Contract assigned from Byron-Bethany 
Irrigation District from acquisition from 
Plainview Water District (14-06-200-
785). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 16,000 13,000 acre-feet from pre-1914 water 
rights on the Stanislaus River from 
South County Water Supply Project. 
3,000 acre-feet pre-1914 water rights 
from Byron-Bethany Irrigation District for 
annexations in City of Tracy. 

Groundwater 2,500 Approximately up to 2,500 acre-
feet/year.  
Up to 3,500 acre-feet banked in 
Semitropic Water Storage District 
Groundwater Bank, and 3,000 acre-feet 
in local groundwater. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 49,500 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Total Potential Future Water 
Supplies 

49,500 – 

 

Table 5D.26 City of Avenal 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 3,500 Includes demands for Avenal State 
Prison. 
Bureau of Reclamation. 2014. Central 
Valley Project Municipal and Industrial 
Water Shortage Policy, Draft 
Environmental Impact Statement. 
November. 

Water Sales to Others – – 

Total Demand 3,500 – 

Water Supplies for NAA   

CVP Water Supplies 3,500 3,500 acre-foot CVP Water Service 
Contract (14-06-200-4619A). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 3,500 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

3,500 – 
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Table 5D.27 City of Coalinga 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 10,000 Includes demands for Coalinga State 
Hospital. 
Bureau of Reclamation. 2014. Central 
Valley Project Municipal and Industrial 
Water Shortage Policy, Draft 
Environmental Impact Statement. 
November. 

Water Sales to Others – – 

Total Demand 10,000 – 

Water Supplies for NAA   

CVP Water Supplies 10,000 10,000 acre-foot CVP Water Service 
Contract (14-06-200-4173A). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – CVP Water Service Contract signed in 
1968 required Coalinga to abandon 
groundwater wells. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 10,000 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

10,000 – 
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Table 5D.28 City of Huron 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 3,000 Bureau of Reclamation. 2014. Central 
Valley Project Municipal and Industrial 
Water Shortage Policy, Draft 
Environmental Impact Statement. 
November. 

Water Sales to Others – – 

Total Demand 3,000 – 

Water Supplies for NAA   

CVP Water Supplies 3,000 3,000 acre-foot CVP Water Service 
Contract (14-06-200-7081A). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 3,000 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

3,000 – 
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Table 5D.29 City of Fresno 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 201,000 City of Fresno. 2012. 2010 Urban Water 
Management Plan. November. 
Does not include 69,400 acre-feet for 
groundwater recharge. 

Water Sales to Others 100 – 

Total Demand 201,100 – 

Water Supplies for NAA   

CVP Water Supplies 58,200 60,000 acre-foot CVP Water Service 
Contract from Friant-Kern Canal. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 134,600 Basic allocation of 120,800 acre-feet 
from Fresno Irrigation District (FID) 
water rights on Kings River. 
City of Fresno receives 13,800 acre-feet 
from FID water rights on Kings River in 
exchange for recycled wastewater that 
recharges the groundwater in a portion 
of FID service area. 

Groundwater 69,200 – 

Recycled Wastewater 25,000 Recycled Wastewater. Could be 
combined with future transfers in 
exchange with surface water. 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 287,000 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

287,000 – 
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Table 5D.30 City of Lindsay 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 2,689 City of Lindsay. 2013. Water Feasibility 
Study, Draft Final Report. October. 

Water Sales to Others – – 

Total Demand 2,689 – 

Water Supplies for NAA   

CVP Water Supplies 1,450 Assumes 2,500 acre-foot CVP Water 
Service Contract (5-07-20-W0428) only 
available in summer months due to 
availability of Friant Kern Canal per City 
of Lindsay. 2013. Water Feasibility 
Study, Draft Final Report. October. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater 1,210 1,210 acre-feet from Well #14 per City of 
Lindsay. 2013. Water Feasibility Study, 
Draft Final Report. October.   
Well #15 can produce 1,937 acre-feet; 
however, not included in firm capacity. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 2,660 – 

Possible Future Water Supplies 3,630 3 new wells and treatment plant and 
distribution facilities improvements per 
City of Lindsay. 2013. Water Feasibility 
Study, Draft Final Report. October. 

Subtotal Potential Future Water 
Supplies 

3,630 – 

Total Potential Future Water 
Supplies 

6,290 – 
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Table 5D.31 Kern County Water Agency Improvement District No. 4 and North of 1 
2 the River Municipal Water District 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 62,750 Kern County Water Agency 
Improvement District No. 4 and North of 
the River Municipal Water District. 2011. 
2010 Urban Water Management Plan, 
Final. June. 

Water Sales to Others – – 

Total Demand 62,750 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 82,946 Assumes 82,946 acre-feet of the 
82,946-acre-foot SWP Water Service 
Entitlement. 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater 68,126 Including Kern Water Bank, Pioneer 
Project Bank, and Allen Road Complex 
Well Field. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 151,072 – 

Possible Future Water Supplies – Including up to 96,000 acre-feet of 
transfers with Kern Delta Water District, 
Kern-Tulare Water District, Rosedale-
Rio Bravo Water Storage District, and 
North Kern Water Storage District. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

151,072 – 
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Appendix 5D: Municipal and Industrial Water Demands and Supplies 

5D.3 San Francisco Bay Area Region 1 

2 
3 
4 
5 

6 

This section includes summaries of water demand and water supply projections 
for M&I users of CVP and SWP water supplies in the San Francisco Bay Area 
Region (see Tables 5D.32 through 5D.37).  The M&I water users are generally 
organized geographically in this section from north to south.  

Table 5D.32 Contra Costa Water District 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 225,160 Contra Costa Water District. 2011. 
Urban Water Management Plan. June. 

Water Sales to Others – – 

Total Demand 225,160 – 

Water Supplies for NAA   

CVP Water Supplies 195,000 195,000 acre-foot CVP Water Service 
Contract (175r-3401A-LTR1). 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies 19,500 3,100 acre-foot water right from Mallard 
Slough. 
6,400 acre-foot water right from San 
Joaquin River by City of Antioch. 
10,000 acre-foot water right from San 
Joaquin River by industrial water users 
in Contra Costa Water District (CCWD) 
service area. 

Groundwater 3,000 – 

Recycled Wastewater 14,100 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 8,200 Purchase surplus water from East 
Contra Costa Irrigation District. 

Conservation – – 

Total Water Supplies for NAA 239,800 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

239,800 – 
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Table 5D.33 East Bay Municipal Utility District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 256,500 East Bay Municipal Utility District. 2011. 
Urban Water Management Plan 2010 
Document. June. 

Water Sales to Others – – 

Total Demand 256,500 – 

Water Supplies for NAA Supplemental 
supply 

Up to 133,000 acre-feet in a dry year, 
with a maximum of 165,000 acre-feet 
over three dry years, CVP Water Service 
Contract (14-08-200-5183A-LTR1) from 
the American River. 

CVP Water Supplies – – 

SWP Water Supplies – – 

Other Imported Water Supplies 241,746 Up to 364,037 acre-feet of water rights 
on the Mokelumne River per East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April.  Assume 241,746 acre-feet 
based on information per East Bay 
Municipal Utility District. 2011. Urban 
Water Management Plan 2010 
Document. June; and East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April. 

Local Surface Water Supplies 16,800 Water rights from local watersheds 
within the East Bay Municipal Utility 
District (EBMUD) watershed average 
16,800 to 28,000 acre-feet per East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April. 

Groundwater 1,120 Bayside Groundwater Project Phase 1 
groundwater recharge facility within 
EBMUD service area per East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April. Assume 241,746 acre-feet 
based on information per East Bay 
Municipal Utility District. 2011. Urban 
Water Management Plan 2010 
Document. June; and East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Recycled Wastewater 11,200 11,200 acre-feet additional reclamation 
per East Bay Municipal Utility District. 
2012. Water Supply Management 
Program 2040 Plan. April. This value is 
consistent with 20,970 acre-feet in East 
Bay Municipal Utility District. 2011. 
Urban Water Management Plan 2010 
Document. June. 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation 35,580 35,850 acre-feet from permanent 
conservation programs per East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April. This is greater than 
projections of 25,227 acre-feet per East 
Bay Municipal Utility District. 2011. 
Urban Water Management Plan 2010 
Document. June.  
Up to 38,500 acre-feet could be saved 
from 15 percent rationing during 
droughts or emergencies as compared 
to UWMP demand projections for 2030. 
However, this value not included in long-
term average values. 

Total Water Supplies for NAA 306,466 Does not include CVP water supply 
for dry years or up to 15 percent 
rationing in dry years. 

Possible Future Water Supplies   

Bayside Groundwater Project 
Phase 2 

10,080 Bayside Groundwater Project Phase 2 
per East Bay Municipal Utility District. 
2012. Water Supply Management 
Program 2040 Plan. April. Requires 
further study and environmental 
analyses. 

Groundwater Banking outside of 
EBMUD service area 

– Includes 4,704 acre-feet of groundwater 
banking in Sacramento Valley and/or 
19,500 acre-feet in San Joaquin Valley; 
not anticipated until 2040 per East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April.   

Transfers 14,560 Transfers from Northern California water 
users per East Bay Municipal Utility 
District. 2012. Water Supply 
Management Program 2040 Plan. April. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Regional Desalination Facility – Up to 22,400 acre-feet from regional 
desalination facility; however, not 
anticipated until 2040 per East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April. 

Enlarge Lower Bear Reservoir – Up to 4,500 acre-feet; however, not in 
plan for 2030 per East Bay Municipal 
Utility District. 2012. Water Supply 
Management Program 2040 Plan. April.  
Enlargement of Pardee Reservoir is not 
included in the recommendations of the 
East Bay Municipal Utility District. 2012. 
Water Supply Management Program 
2040 Plan. April. 

Expand Los Vaqueros Reservoir 6,700 Up to 6,700 acre-feet per East Bay 
Municipal Utility District. 2012. Water 
Supply Management Program 2040 
Plan. April. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

306,446 Does not include CVP water supply 
for dry years or up to 15 percent 
rationing in dry years. 
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Table 5D.34 Zone 7 Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 66,300 Assume Low Water Demand to serve a 
portion of Livermore, Pleasanton, 
Dublin-San Ramon Services District, and 
Cal-Water Water Company, plus local 
retail treated and untreated water. Does 
not include 9,200 acre-feet for 
groundwater recharge. 
Zone 7 Water Agency. 2010. 2010 
Urban Water Management Plan. 
December 15. 

Water Sales to Others – – 

Total Demand 66,300 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 51,545 51,400 acre-feet from the 80,619 acre-
foot SWP Water Entitlement. 
145 acre-feet of SWP water from Yuba 
Accord. 
Portions are stored in Semitropic Water 
Storage District and Cawelo Water 
District groundwater banks, Lake Del 
Valle, and local groundwater. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 7,100 Arroyo del Valle water rights. 

Groundwater 9,200 Recharged by Zone 7 Water Agency; 
wells owned and operated by local 
agencies. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 4,500 2,000 to 5,000 acre-feet from Byron-
Bethany Irrigation District. Assume 4,500 
acre-feet for long-term average. 

Conservation – – 

Total Water Supplies for NAA 72,345 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

72,345 – 

Total Potential Future Water 
Supplies 

– – 
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Table 5D.35 Alameda County Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 71,800 Alameda County Water District. 2011. 
Urban Water Management Plan, 2010-
2015. June 9. 

Water Sales to Others – – 

Total Demand 71,800 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 27,500 27,500 acre-feet of the 42,000-acre-foot 
SWP Water Entitlement, including SWP 
water stored in Semitropic Water 
Storage District groundwater bank. 
Could receive 13,500 to 33,500 acre-feet 
from groundwater bank.  

Other Imported Water Supplies 15,400 15,400 acre-feet from the 15,400 acre-
foot contract with San Francisco Public 
Utility Commission. 

Local Surface Water Supplies 5,800 Up to 18,500 acre-feet from Del Valle 
Reservoir. 

Groundwater 24,500 Up to 44,400 acre-feet for groundwater 
recharge and storage. 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination 5,100 Newark Desalination Facility. 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 78,300 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

78,300 – 
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Table 5D.36 Santa Clara Valley Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 409,370 Santa Clara Valley Water District. 2011. 
Urban Water Management Plan 2010. 
June. 

Water Sales to Others – – 

Total Demand 409,370 – 

Water Supplies for NAA   

CVP Water Supplies 108,120 152,500 acre-foot CVP Water Service 
Contract (7-07-20-W0023). Assume 
108,120 acre-feet on long-term average 
per Santa Clara Valley Water District. 
2011. Urban Water Management Plan 
2010. April. 

SWP Water Supplies 64,000 100,000 acre-foot SWP Water 
Entitlement.  Assume 64,000 acre-feet 
on long-term average per Santa Clara 
Valley Water District. 2011. Urban Water 
Management Plan 2010. April. 

Other Imported Water Supplies 61,000 61,000 acre-feet per Santa Clara Valley 
Water District. 2012. Water Supply and 
Infrastructure Master Plan. October. 
Up to 63,850 acre-feet from San 
Francisco Public Utility Commission per 
Santa Clara Valley Water District. 2011. 
Urban Water Management Plan 2010. 
April. 

Local Surface Water Supplies 95,000 102,000 acre-feet per Santa Clara Valley 
Water District. 2012. Water Supply and 
Infrastructure Master Plan. October.  
Includes about 11,000 -12,000 acre-feet 
non-district surface water supplies. 
93,500 acre-feet based upon reported 
local supplies minus groundwater 
component per Santa Clara Valley 
Water District. 2011. Urban Water 
Management Plan 2010. April. 

Groundwater 61,000 61,000 acre-feet per Santa Clara Valley 
Water District. 2012. Water Supply and 
Infrastructure Master Plan. October. 
60,300 acre-feet of effective natural 
groundwater recharge in Santa Clara 
Plain, Coyote Valley, and Llagas 
Subbasin basins per Santa Clara Valley 
Water District. 2011. Urban Water 
Management Plan 2010. April. 

Recycled Wastewater 29,000 Per Santa Clara Valley Water District. 
2012. Water Supply and Infrastructure 
Master Plan. October. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges 4,000 Transfer from Patterson Irrigation District 
initiated in 2009 extended through 2024.  
This water is from Replacement Water, 
CVP Water Service Contract Water, and 
pre-1914 San Joaquin River water rights 
per Bureau of Reclamation. 2014. Draft 
Findings of No Significant Impact, 
Patterson Irrigation District 10-Year 
Transfer and/or Warren Act Contract for 
up to 36,000 acre-feet of Available 
Surface Water Supply to Santa Clara 
Valley Water District. May. Assume that 
this transfer is continued through 2030. 
Purchase of up to 20,000 acre-feet over 
a 20-year period from Pajaro Valley 
Water Management Agency during dry 
years; not included in long-term supply 
calculations. Assume 108,120 acre-feet 
on long-term average per Santa Clara 
Valley Water District. 2011. Urban Water 
Management Plan 2010. April. 

Conservation – – 

Total Water Supplies for NAA 422,120 – 

Possible Future Water Supplies   

Brackish Groundwater Treatment 
in Pajaro Watershed 

– Per Santa Clara Valley Water District. 
2011. Urban Water Management Plan 
2010. April. Not included in Santa Clara 
Valley Water District. 2014. FY 2014-15 
Protection and Augmentation of Water 
Supplies. February. 

Regional Desalination Facility – Per Santa Clara Valley Water District. 
2011. Urban Water Management Plan 
2010. April. Not recommended at this 
time 61,000 acre-feet per Santa Clara 
Valley Water District. 2012. Water 
Supply and Infrastructure Master Plan. 
October; or per Santa Clara Valley 
Water District. 2014. FY 2014-15 
Protection and Augmentation of Water 
Supplies. February. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

422,120 – 
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Table 5D.37 San Benito County Water District, Zone 6 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 11,583 Per San Benito County Water District et 
al. (San Benito County Water District, 
Sunnyslope County Water District, and 
City of Hollister). 2011. Draft Hollister 
Urban Area 2010 Urban Water 
Management Plan. June 14. 
Does not include agricultural demands 
or groundwater use in San Juan 
Bautista, which does not directly use 
CVP water. 

Water Sales to Others 100 – 

Total Demand 11,683 – 

Water Supplies for NAA   

CVP Water Supplies 8,250 43,800 acre-foot CVP Water Service 
Contract (8-07-20-W0130), including 
8,250 acre-feet for Municipal & Industrial 
uses within Hollister and Sunnyslope 
County Water District.  This use is 
limited by the Lessalt Water Treatment 
Plant capacity per San Benito County 
Water District et al. (San Benito County 
Water District, Sunnyslope County 
Water District, and City of Hollister). 
2011. Draft Hollister Urban Area 2010 
Urban Water Management Plan. June 
14. 
Assumes expansion of water treatment 
plant capacity per Urban Water 
Management Plan and San Benito 
County Water District. 2014. West Hills 
Water Treatment Plant Project, Draft 
Environmental Impact Report. January. 
Remaining portion of the water supply, 
up to 35,550 acre-feet, is delivered to 
agricultural users and for groundwater 
recharge, which benefits Hollister, 
Sunnyslope, and San Juan Bautista 
communities. 

SWP Water Supplies – – 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Groundwater 4,004 Per San Benito County Water District et 
al. (San Benito County Water District, 
Sunnyslope County Water District, and 
City of Hollister). 2011. Draft Hollister 
Urban Area 2010 Urban Water 
Management Plan. June 14.  
Storage has been purchased in 
Semitropic Water Storage District 
groundwater banking per San Benito 
County Water District. 2014. West Hills 
Water Treatment Plant Project, Draft 
Environmental Impact Report. January. 

Recycled Wastewater 1,170 Per San Benito County Water District et 
al. (San Benito County Water District, 
Sunnyslope County Water District, and 
City of Hollister). 2011. Draft Hollister 
Urban Area 2010 Urban Water 
Management Plan. June 14. 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 13,424 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

13,424 – 
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5D.4 Central Coast Region 1 

2 
3 
4 
5 
6 

7 
8 

This section includes summaries of water demand and water supply projections 
for M&I users of SWP water supplies in the Central Coast Region (see 
Tables 5D.38 and 5D.39).  The M&I water users are organized geographically in 
this section from north to south.  The following water users contract with Central 
Coast Water Agency for SWP water supplies. 

Table 5D.38 San Luis Obispo County Flood Control and Water Conservation 
District 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 8,250 1,505 acre-feet for City of Morro Bay per 
City of Morro Bay. 2011. Final Report, 
2010 Urban Water Management Plan. 
June. 
2,364 acre-feet for City of Pismo Beach 
per City of Pismo Beach. 2011. 2010 
Urban Water Management Plan. 
September. 
1,135 acre-feet for California Men’s 
Colony; 94 acre-feet for County 
Operations Center; 125 acre-feet for 
Cuesta College; 1,419 acre-feet for 
Oceano Community Services District; 
393 acre-feet for San Miguelito Mutual 
Water Company; 170 acre-feet for Avila 
Beach Community Services District; 32 
acre-feet for Avila Valley Mutual Water 
Company; 7 acre-feet for San Luis 
Coastal Unified School District through 
San Luis Obispo County Service Area 
No. 12; and 1,100 acre-feet for Shandon 
(San Luis Obispo County Service Area 
No. 16)  
per San Luis Obispo County Flood 
Control and Water Conservation District. 
2012. San Luis Obispo County Master 
Water Report. May. 

Water Sales to Others -100 100 acre-feet from Oceano Community 
Services District to the City of Arroyo 
Grande. 

Total Demand 8,150 – 

Water Supplies for NAA   

CVP Water Supplies – – 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

SWP Water Supplies 5,007 1,313 acre-feet for City of Morro Bay of 
Central Coast Water Authority SWP 
Water Entitlement per City of Morro Bay. 
2011. Final Report, 2010 Urban Water 
Management Plan. June. 
1,740 acre-feet for City of Pismo Beach 
per City of Pismo Beach. 2011. 2010 
Urban Water Management Plan. 
September. 
735 acre-feet for California Men’s 
Colony; 150 acre-feet for County 
Operations Center; 140 acre-feet Cuesta 
College; 495 acre-feet for Oceano 
Community Services District; 275 acre-
feet for San Miguelito Mutual Water 
Company; 66 acre-feet Avila Beach 
Community Services District; 20 acre-
feet for Avila Valley Mutual Water 
Company; 7 acre-feet for San Luis 
Coastal Unified School District through 
San Luis Obispo County Service Area 
No. 12; and 66 acre-feet for Shandon 
(San Luis Obispo County Service Area 
No. 16) per San Luis Obispo County 
Flood Control and Water Conservation 
District. 2012. San Luis Obispo County 
Master Water Report. May. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 2,015 896 acre-feet from Lopez Lake 
Reservoir for City of Pismo Beach per 
City of Pismo Beach. 2011. 2010 Urban 
Water Management Plan. September. 
445 acre-feet from Whale Rock 
Reservoir and Chorro Reservoir for 
California Men’s Colony; 28 acre-feet 
from Whale Rock Reservoir for County 
Operations Center; 303 acre-feet from 
Lopez Lake Reservoir for Oceano 
Community Services District; 263 acre-
feet from San Miguelito Mutual Water 
Company; 68 acre-feet from Lopez Lake 
Reservoir for Avila Beach Community 
Services District; and 12 acre-feet from 
Lopez Lake Reservoir for Avila Valley 
Mutual Water Company per San Luis 
Obispo County Flood Control and Water 
Conservation District. 2012. San Luis 
Obispo County Master Water Report. 
May. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Groundwater 3,588 1,723 acre-feet for City of Morro Bay per 
City of Morro Bay. 2011. Final Report, 
2010 Urban Water Management Plan. 
June.  
700 acre-feet for City of Pismo Beach 
per City of Pismo Beach. 2011. 2010 
Urban Water Management Plan. 
September.  
900 acre-feet for Oceano Community 
Services District; 118 acre-feet for San 
Miguelito Mutual Water Company; and 
147 acre-feet for Shandon (San Luis 
Obispo County Service Area No. 16) per 
San Luis Obispo County Flood Control 
and Water Conservation District. 2012. 
San Luis Obispo County Master Water 
Report. May. 

Recycled Wastewater 2,040 1,840 acre-feet for City of Pismo Beach 
per City of Pismo Beach. 2011. 2010 
Urban Water Management Plan. 
September. 
200 acre-feet for California Men’s 
Colony per San Luis Obispo Regional 
Water Management Group. 2014. San 
Luis Obispo Integrated Regional Water 
Management Plan. July. 

Recycled Stormwater – – 

Desalination 645 645 acre-feet for City of Morro Bay per 
City of Morro Bay. 2011. Final Report, 
2010 Urban Water Management Plan. 
June. 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 13,295 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

13,295 – 
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Table 5D.39 Santa Barbara County Flood Control and Water Conservation District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 72,515 1,635 acre-feet for City of Guadalupe 
per City of Guadalupe. 2014. Water 
Master Plan Update. May 13. 
12,355 acre-feet for City of Santa 
Barbara per City of Santa Barbara. 
2011. Urban Water Management Plan, 
2010 Update. June. 
19,564 acre-feet for City of Santa Maria 
per City of Santa Maria. 2011. 2010 
Urban Water Management Plan. July. 
4,325 acre-feet for Carpinteria Valley 
Water District per Carpinteria Valley 
Water District. 2011. Final 2010 Urban 
Water Management Plan Update. June. 
14,113 acre-feet for Goleta Water 
District per Goleta Water District. 2011. 
Final 2010 Urban Water Management 
Plan Update. November.  
8,123 acre-feet for Golden State Water 
Company per Golden State Water 
Company. 2011. Final Report, 2010 
Urban Water Management Plan, Orcutt. 
August. 
1,434 acre-feet for City of Buellton; 
1,868 acre-feet for La Cumbre Mutual 
Water Company; 5,633 acre-feet for 
Montecito Water District; 1,929 acre-feet 
for Santa Ynez River Water 
Conservation District, Improvement 
District #1; and 1,371 acre-feet for 
Vandenberg Air Force Base per Santa 
Barbara County. 2014. Integrated 
Regional Water Management Plan 2013. 
33 acre-feet for Raytheon Systems 
Company and 132 acre-feet for Morehart 
Land Company (Naples Water 
Company) for SWP water demand only, 
per Central Coast Water Authority. 2011. 
2010 Urban Water Management Plan. 
June. 

Water Sales to Others 3,420 3,420 acre-feet for Golden State Water 
Company, Orcutt community, and 
Nipomo Community Services District 
from City of Santa Maria per City of 
Santa Maria. 2011. 2010 Urban Water 
Management Plan. July. 

Total Demand 75,935 – 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 39,440 367 acre-feet of the 550-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
City of Guadalupe per City of 
Guadalupe. 2014. Water Master Plan 
Update. May 13.  
1,802 acre-feet of the 3,000-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
City of Santa Barbara per City of Santa 
Barbara. 2011. Urban Water 
Management Plan, 2010 Update. June. 
22,936 acre-feet of the 16,200-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
City of Santa Maria per City of Santa 
Maria. 2011. 2010 Urban Water 
Management Plan. July. 
1,200 acre-feet of the 2,000-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
Carpinteria Valley Water District per 
Carpinteria Valley Water District. 2011. 
Final 2010 Urban Water Management 
Plan Update. June. 
3,800 acre-feet of the 4,500-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
Goleta Water District per Goleta Water 
District. 2011. Final 2010 Urban Water 
Management Plan Update. November.  
1,109 acre-feet of the 500-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
Golden State Water Company per 
Golden State Water Company. 2011. 
Final Report, 2010 Urban Water 
Management Plan, Orcutt. August. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

SWP Water Supplies (continued) – 386 acre-feet of the 578-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
City of Buellton; 667 acre-feet of the 
1,000-acre-foot allocation of the Central 
Coast Water Authority SWP Water 
Entitlement for La Cumbre Mutual Water 
Company; 2,002 acre-feet of the 
3,000-acre-foot allocation of the Central 
Coast Water Authority SWP Water 
Entitlement for Montecito Water District; 
1,335 acre-feet of the 2,000-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
Santa Ynez River Water Conservation 
District, Improvement District #1; and 
3,670 acre-feet of the 5,500-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
Vandenberg Air Force Base per Santa 
Barbara County. 2014. Integrated 
Regional Water Management Plan 2013. 
33 acre-feet of the 50-acre-foot 
allocation of the Central Coast Water 
Authority SWP Water Entitlement for 
Raytheon Systems Company; and 133 
acre-feet of the 200-acre-foot allocation 
of the Central Coast Water Authority 
SWP Water Entitlement for Morehart 
Land Company (Naples Water 
Company) per Central Coast Water 
Authority. 2011. 2010 Urban Water 
Management Plan. June. 

Water Supplies from Reclamation 
Cachuma Project 

23,534 6,566 acre-feet for City of Santa Barbara 
per City of Santa Barbara. 2011. Urban 
Water Management Plan, 2010 Update. 
June. 
2,250 acre-feet for Carpinteria Valley 
Water District per Carpinteria Valley 
Water District. 2011. Final 2010 Urban 
Water Management Plan Update. June. 
9,322 acre-feet for Goleta Water District 
per Goleta Water District. 2011. Final 
2010 Urban Water Management Plan 
Update. November.  
2,777 acre-feet for Montecito Water 
District; and 2,619 acre-feet for Santa 
Ynez River Water Conservation District, 
Improvement District #1 per Santa 
Barbara County. 2014. Integrated 
Regional Water Management Plan 2013.  
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Local Surface Water Supplies 21,742 4,331 acre-feet of water rights on Santa 
Ynez River and Devils Canyon Creek for 
City of Santa Barbara per City of Santa 
Barbara. 2011. Urban Water 
Management Plan, 2010 Update. June. 
14,300 acre-feet from Twitchell 
Reservoir for City of Santa Maria per 
City of Santa Maria. 2011. 2010 Urban 
Water Management Plan. July.  
611 acre-feet for City of Buellton; 1,500 
acre-feet for Montecito Water District; 
and 1,000 acre-feet for Santa Ynez 
River Water Conservation District, 
Improvement District #1 per Santa 
Barbara County. 2014. Integrated 
Regional Water Management Plan 2013.  

Groundwater 29,664 1,300 acre-feet with well modifications 
for City of Guadalupe per City of 
Guadalupe. 2014. Water Master Plan 
Update. May 13. 
1,125 acre-feet for City of Santa Barbara 
per City of Santa Barbara. 2011. Urban 
Water Management Plan, 2010 Update. 
June. 
12,795 acre-feet for City of Santa Maria 
per City of Santa Maria. 2011. 2010 
Urban Water Management Plan. July. 
2,000 acre-feet for Carpinteria Valley 
Water District per Carpinteria Valley 
Water District. 2011. Final 2010 Urban 
Water Management Plan Update. June. 
2,350 acre-feet for Goleta Water District 
per Goleta Water District. 2011. Final 
2010 Urban Water Management Plan 
Update. November.  
10,094 acre-feet for Golden State Water 
Company per Golden State Water 
Company. 2011. Final Report, 2010 
Urban Water Management Plan, Orcutt. 
August. 
Not quantified use for City of Buellton; 
La Cumbre Mutual Water Company; 
Montecito Water District; Santa Ynez 
River Water Conservation District, 
Improvement District #1; and 
Vandenberg Air Force Base per Santa 
Barbara County. 2014. Integrated 
Regional Water Management Plan 2013; 
and Central Coast Water Authority. 
2011. 2010 Urban Water Management 
Plan. June. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Recycled Wastewater 2,250 1,100 acre-feet for City of Santa Barbara 
per City of Santa Barbara. 2011. Urban 
Water Management Plan, 2010 Update. 
June. 
1,150 acre-feet for Goleta Water District 
per Goleta Water District. 2011. Final 
2010 Urban Water Management Plan 
Update. November.  

Recycled Stormwater – – 

Desalination 7,500 7,500 acre-feet Santa Barbara (based 
on websites accessed in January 2015 
for City of Santa Barbara). 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 124,130 – 

Possible Future Water Supplies – Modifications in groundwater 
management, desalination, and 
expansion of reclamation facilities for 
City of Santa Barbara per City of Santa 
Barbara. 2011. Urban Water 
Management Plan, 2010 Update. June. 
Desalination capacity of 3,125 acre-feet 
per Santa Barbara County. 2014. 
Integrated Regional Water Management 
Plan 2013. 
Additional wells, use of recycled water, 
increased use of local water rights per 
Carpinteria Valley Water District. 2011. 
Final 2010 Urban Water Management 
Plan Update. June. 
Water system improvements and 
additional groundwater facilities for cities 
of Buellton, Guadalupe, Santa Barbara, 
and Santa Maria, and Goleta Water 
District per Santa Barbara County. 2014. 
Integrated Regional Water Management 
Plan 2013.  

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

124,130 – 
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5D.5 Southern California Region 1 

2 
3 
4 
5 

6 

This section includes summaries of water demand and water supply projections 
for M&I users of SWP water supplies in the Southern California Region (see 
Tables 5D.40 through 5D.50).  The M&I water users are generally organized 
geographically in this section from north to south. 

Table 5D.40 Antelope Valley-East Kern Water Agency 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 96,558 Antelope Valley-East Kern Water 
Agency. 2011. 2010 Urban Water 
Management Plan. June. 

Water Sales to Others – – 

Total Demand 96,558 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 87,688 87,688 acre-feet of the 141,400-acre-
foot SWP Water Entitlement. 

Other Imported Water Supplies – – 

Local Surface Water Supplies – – 

Groundwater 20,000 – 

Recycled Wastewater – Recycled water is used by member 
agencies. The total is not quantified for 
the district. 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 107,688 – 

Possible Future Water Supplies   

Subtotal Potential Future Water 
Supplies 

– – 

Total Potential Future Water 
Supplies 

107,688 – 
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Table 5D.41 Castaic Lake Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 105,313 Castaic Lake Water Agency, Newhall 
County Water District, and Valencia 
Water Company. 2011. 2010 Urban 
Water Management Plan, Final. June. 

Water Sales to Others – – 

Total Demand 105,313 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 57,400 57,400 acre-feet of the 95,200-acre-foot 
SWP Water Entitlement. 

Other Imported Water Supplies 17,287 17,287 from Flexible Storage Accounts 
with Ventura County; contracts with 
Buena Vista-Rosedale; and Newhall 
Land. 

Local Surface Water Supplies – – 

Groundwater 60,175 35,225 acre-feet of local groundwater 
and 24,950 acre-feet from groundwater 
banks in Kern County. 

Recycled Wastewater 325 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 135,187 – 

Possible Future Water Supplies   

– 14,375 Additional groundwater use, including 
groundwater banking. 

– 7,775 Additional recycled wastewater. 

Subtotal Potential Future Water 
Supplies 

22,150 – 

Total Potential Future Water 
Supplies 

157,337 – 
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Table 5D.42 Coachella Valley Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 212,000 212,000 acre-feet for urban water use. 
Total water use of 670,800 acre-feet 
includes water demands for agricultural 
users and groundwater recharge per 
Coachella Valley Water District. 2011. 
2010 Urban Water Management Plan, 
Final Report. July. 

Water Sales to Others – – 

Total Demand 212,000 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies – 23,100 acre-foot SWP Water Entitlement 
plus 88,100 acre-feet from transfer of 
Metropolitan Water District of Southern 
California (MWDSC) SWP Entitlement 
and 27,150 acre-feet from transfers of 
SWP Entitlements from Kern County 
Water Users. 

Other Imported Water Supplies 78,500 78,500 acre-foot Colorado River water 
supply for municipal and industrial uses.  
Approximately 428,000 acre-feet of 
Colorado River water supply for 
agricultural and groundwater recharge 
uses including 330,000 acre-foot 
Colorado R water right and additional 
129,000 acre-feet from the 
Quantification Settlement Agreement 
(including SWP Water Entitlement that is 
exchanged with MWDSC). 

Local Surface Water Supplies – – 

Groundwater 133,500 – 

Recycled Wastewater 26,840 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 238,840 – 

Possible Future Water Supplies – Treated groundwater could provide 
10,000 acre-feet additional supplies for 
agricultural supplies; scheduled for 
2035. 
Additional water transfers. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

238,840 – 

 

Draft LTO EIS 5D-59  



Appendix 5D: Municipal and Industrial Water Demands and Supplies 

Table 5D.43 Crestline-Lake Arrowhead Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 2,250 Crestline-Lake Arrowhead Water 
Agency. 2011. 2010 Urban Water 
Management Plan. August. 

Water Sales to Others – – 

Total Demand 2,250 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 3,480 5,800 SWP Water Entitlement. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 481 Water right on Houston Creek conveyed 
through Lake Silverwood. 

Groundwater – – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 3,961 – 

Possible Future Water Supplies – Potential future water transfers, including 
from SWP water users. 
Potential recycled water use for limited 
use due to high elevation within service 
area. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

3,961 – 
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Table 5D.44 Desert Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 69,400 Desert Water Agency. 2011. 2010 Urban 
Water Management Plan. March. 

Water Sales to Others – – 

Total Demand 69,400 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies  38,100 acre-foot SWP Water Entitlement 
plus 11,900 acre-feet from transfer of 
MWDSC SWP Entitlement and 5,750 
acre-feet from transfers of SWP 
Entitlements from Kern County Water 
Users. 

Other Imported Water Supplies 27,200 27,200 acre-foot Colorado River water 
supply for groundwater recharge 
including SWP water that is exchanged 
with MWDSC. 

Local Surface Water Supplies 5,900 Water rights on Snow Creek, Falls 
Creek, Chino Creek, and Whitewater 
River. 

Groundwater 7,000 – 

Recycled Wastewater 8,400 – 

Recycled Stormwater 21,400 21,400 acre-feet in nonconsumptive 
returns to aquifer. 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 69,900 – 

Possible Future Water Supplies – Potential future water transfers. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

69,900 – 
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Table 5D.45 Mojave Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 192,969 Mojave Water Agency. 2011. Final 2010 
Urban Water Management Plan. June. 

Water Sales to Others – – 

Total Demand 192,969 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 54,778 82,800 acre-foot SWP Water Entitlement 
and 14,000 acre-feet of SWP Water 
transferred from Dudley Ridge Water 
District. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 54,045 – 

Groundwater 92,789 Includes 10,425 for agricultural depletion 
and 82,364 from return flows returned to 
the groundwater and reused. 

Recycled Wastewater 6,087 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 207,699 – 

Possible Future Water Supplies – Potential water transfers, improved 
groundwater banking programs, and 
approaches to protect groundwater 
quality. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

207,699 – 
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Table 5D.46 Palmdale Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 55,000 Palmdale Water District. 2011. Urban 
Water Management Plan. June. 

Water Sales to Others 300 Sales to Littlerock Creek Irrigation 
District. 

Total Demand 55,300 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 12,800 21,300 acre-foot SWP Water 
Entitlement. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 4,000 Water rights on Little Rock and Big Rock 
creeks. 

Groundwater 20,600 12,000 acre-feet of groundwater and 
8,600 acre-feet from groundwater 
banking. 

Recycled Wastewater 9,000 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 46,400 – 

Possible Future Water Supplies 9,600 Future groundwater banking projects. 

Subtotal Potential Future Water 
Supplies 

9,600 – 

Total Potential Future Water 
Supplies 

55,000 – 
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Table 5D.47 San Bernardino Valley Municipal Water District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 305,447 San Bernardino Municipal Water District; 
East Valley Water District; cities of Loma 
Linda, Redlands, Colton, and San 
Bernardino; West Valley Water District; 
and Yucaipa Valley Water District. 2011. 
2010 San Bernardino Valley Regional 
Urban Water Management Plan. June. 

Water Sales to Others – – 

Total Demand 305,447 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 61,560 27,090 acre-foot direct delivery from 
102,600-acre-foot SWP Water 
Entitlement, and 34,470 acre-feet from 
storage. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 50,150 Water rights in the Santa Ana River 
watershed. 

Groundwater 264,075 – 

Recycled Wastewater – – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 375,785 – 

Possible Future Water Supplies – Water transfers. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

375,785 – 
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Table 5D.48 San Gorgonio Pass Water Agency 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 66,420 San Gorgonio Pass Water Agency. 
2010. 2010 Urban Water Management 
Plan. December. 

Water Sales to Others – – 

Total Demand 66,420 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 8,000 17,300 acre-foot SWP Water Entitlement 
primarily used for groundwater recharge. 

Other Imported Water Supplies – – 

Local Surface Water Supplies 3,000 Noble and Little San Gorgonio creeks 
used by Beaumont Cherry Valley Water 
District. 

Groundwater 23,045 – 

Recycled Wastewater 17,907 – 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 51,952 – 

Possible Future Water Supplies 11,717 Expanded groundwater facilities. 

– – Future water transfers. 

Subtotal Potential Future Water 
Supplies 

11,717 – 

Total Potential Future Water 
Supplies 

63,669 – 
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Table 5D.49 Ventura County Watershed Protection District 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 10,365 The only portion of Ventura County 
Watershed Protection District that uses 
SWP Water not from Metropolitan Water 
District of Southern California is the 
Oxnard-Hueneme System of United 
Water Conservation District per United 
Water Conservation District. 2011. 
Public Review Final, 2010 Urban Water 
Management Plan Update. June. 

Water Sales to Others – – 

Total Demand 10,365 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies – 5,000 acre-feet for United Water 
Conservation District of the Ventura 
County Watershed Conservation District 
20,000 acre-foot SWP Water 
Entitlement. The water is used for 
groundwater recharge. 
The 5,000 acre-feet for Casitas 
Municipal Water District and 10,000 
acre-feet for the City of San 
Buenaventura (Ventura) cannot be 
conveyed to those areas and are 
transferred to others. 

Other Imported Water Supplies – – 

Local Surface Water Supplies – Surface water from Lake Piru is used for 
groundwater recharge. 

Groundwater 10,365 – 

Recycled Wastewater – 49,000 acre-feet of recycled water used 
for groundwater recharge (32,000 acre-
feet), wildlife habitat (8,000 acre-feet), 
and agriculture (9,000 acre-feet). 

Recycled Stormwater – – 

Desalination – – 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 10,365 – 

Possible Future Water Supplies – Additional groundwater recharge and 
recycling. 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

10,365 – 
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Table 5D.50 Metropolitan Water District of Southern California 1 

Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Water Demand   

Service Area Water Demand 4,454,000 Based on retail municipal and industrial 
and agricultural water demands.  
Metropolitan Water District of Southern 
California. 2010. The Regional Urban 
Water Management Plan. November. 

Water Sales to Others – – 

Total Demand 4,454,000 – 

Water Supplies for NAA   

CVP Water Supplies – – 

SWP Water Supplies 1,441,000 1,911,500 acre-foot SWP Water 
Entitlement (Table A); transfer of SWP 
with Desert Water Agency and 
Coachella Valley Water District; San 
Luis Reservoir carryover storage; Article 
21 supplies; and Yuba River Accord 
purchases. 

Other Imported Water Supplies 1,480,000 1,250,000 acre-feet from Colorado 
River. 
230,000 acre-feet from Los Angeles 
Aqueduct. 

Local Surface Water Supplies 102,000  

Groundwater 1,530,000 1,430,000 acre-feet for groundwater 
pumping and 100,000 acre-feet for 
groundwater recovery. 

Recycled Wastewater 333,000 – 

Recycled Stormwater – – 

Desalination 166,000 11,000 acre-feet Long Beach; 16,000 
acre-feet West Basin; 72,000 acre-feet 
Metropolitan Water District of Orange 
County from Huntington Beach and 
Doheny projects; 11,000 acre-feet 
Oceanside; 56,000 acre-feet San Diego 
County Water Agency from Camp 
Pendleton (based on websites accessed 
in January 2015 for the cities of Long 
Beach and Oceanside, Metropolitan 
Water District of Orange County, San 
Diego County Water Authority, and West 
Basin Municipal Water District). 

Transfers/Exchanges – – 

Conservation – – 

Total Water Supplies for NAA 5,052,000 – 
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Items 

Water 
Demand and 

Supplies 
(acre-feet) Notes 

Possible Future Water Supplies – 605,000 acre-feet of Delta improvements 
and other programs not approved at this 
time. 

Subtotal Potential Future Water 
Supplies 

– All future projects not included for M&I 
No Action Alternative assumptions since 
some of the future projects are not fully 
defined or analyzed. 

Total Potential Future Water 
Supplies 

5,052,000 – 
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Surface Water Temperature Modeling 
This appendix provides information about the methods and assumptions used for 
the Coordinated Long-Term Operation of the Central Valley Project (CVP) and 
State Water Project (SWP) Environmental Impact Statement (EIS) analysis on 
surface water temperature.  The appendix also provides temperature model results 
and interpretation methods used for the impacts analysis and descriptions.  
Additional information pertaining to the development of the analytical tools, 
incorporating climate change, and the use of input data from other models, is also 
provided.  This appendix is organized into three sections that are briefly described 
below: 

• Appendix 6B, Section A: Surface Water Temperature Modeling Methodology, 
Simulations, and Assumptions 

– The water quality impacts analysis uses the HEC-5Q and Reclamation 
Monthly Temperature models to assess and quantify effects of the 
alternatives on the environment.  This section provides information about 
the overall analytical framework linkages with other models. 

– This section provides a brief description of the assumptions for the surface 
water temperature model simulations of the No Action Alternative, 
Second Basis of Comparison, and other alternatives. 

• Appendix 6B, Section B: Surface Water Temperature Modeling Results   

– This section provides model outputs and a description of the model 
simulation output formats used in the analysis and interpretation of 
modeling results for the alternatives impacts assessment.   

• Appendix 6B, Section C: HEC-5Q Model Update for Surface Water 
Temperature Modeling 

– This section provides a detailed description of the compilation and updates 
of the HEC-5Q models performed during development of the EIS for the 
Trinity-Sacramento, American, and Stanislaus Rivers. 

6B.A.1 Surface Water Temperature Modeling 
Methodology  

This section summarizes the surface water temperature modeling methodology 
used for the No Action Alternative, Second Basis of Comparison, and other 
alternatives.  It describes how temperature modeling fits into the overall analytical 
framework and contains descriptions of the key analytical and numerical tools and 
approaches used in the quantitative evaluation of the alternatives.   

In the evaluation of the No Action Alternative, Second Basis of Comparison, and 
other alternatives, climate change assumptions at the Year 2030 are used to 
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develop modified climate input files for the temperature models.  The modeling 1 
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assumptions are provided in Section 6B.A.2. 

6B.A.1.1 Overview of the Modeling Approach 
To support the water quality and aquatic resources impact analyses of the 
alternatives, modeling of surface water temperature in the Central Valley is 
necessary to evaluate changes to conditions affecting surface water temperatures 
in rivers that are affected by SWP and CVP operations.  Two different surface 
water temperature modeling tools were used for the analysis.  The HEC-5Q model 
simulated daily temperatures for the Trinity River (downstream of Lewiston 
Dam), Sacramento River (from Keswick Dam to the Feather River confluence), 
American River (from Nimbus Dam to Sacramento River confluence), and 
Stanislaus River (from New Melones Dam to the confluence with San Joaquin 
River).  The Reclamation Temperature Model was used for simulating monthly 
temperatures for the Feather and Lower Sacramento (from the Feather River 
confluence to Freeport) rivers.  Both models used CalSim II outputs as stream 
flow and reservoir storage inputs.  The results from these models are used to 
inform the understanding of effects on the surface water temperature of each 
individual alternative considered in the EIS. 

6B.A.1.1.1 HEC-5Q 
Over the past 15 years, various temperature models were developed to simulate 
temperature conditions on the rivers affected by CVP and SWP operations 
(Sacramento River Water Quality Model [SRWQM], San Joaquin River HEC-5Q 
model) (Reclamation 2008).  Recently, these models were compiled and updated 
into a single modeling package hereafter referred to as the HEC-5Q model.  
Further updates were performed under the EIS modeling that included improved 
meteorological data and subsequent validation of the Sacramento and American 
River models, implementation of the Folsom Temperature Control Devices and 
low-level outlet, implementation of the Trinity River auxiliary outlet, improved 
temperature targeting for the Shasta and Folsom Dams, as well as improved 
documentation and streamlining of the models as well as improved integration 
with the CalSim II model.   

Section 6B.C.4 of this appendix is consistent with the technical memorandum 
submitted to Reclamation that documented changes in the HEC-5Q compilation 
and updates for the temperature models.   

The HEC-5Q model contains three separate models that simulate reservoir and 
river temperatures: 

• The Trinity River from Trinity Dam to below Lewiston Dam and the 
Sacramento River from Shasta Dam to the Feather River confluence.  
Reservoir temperatures are simulated for Trinity Lake, Lewiston Reservoir, 
Shasta Lake, Keswick Reservoir, and Black Butte Reservoir (see 
Figure 6B.A.1 for a schematic of the Trinity-Sacramento River HEC-5Q 
model). 
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• The American River from Folsom Dam to the confluence with the Sacramento 1 
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River.  Reservoir temperatures were simulated for Folsom Lake and Lake 
Natoma (see Figure 6B.A.2 for a schematic of the American River HEC-5Q 
model). 

• The Stanislaus River from upstream of New Melones Reservoir to the 
confluence with the San Joaquin River and the lower San Joaquin River from 
the Stanislaus River confluence to below Vernalis.  Reservoir temperatures 
were simulated for New Melones Reservoir (see Figure 6B.A.3 for a 
schematic of the Stanislaus River HEC-5Q model). 

The HEC-5Q model was developed using integrated HEC-5 and HEC-5Q models.  
The HEC-5 component of the model simulates daily reservoir and river flow 
operations from monthly CalSim II data that are disaggregated to daily data.  The 
HEC-5Q component simulates mean daily reservoir and river temperatures based 
on the daily flow inputs and meteorological parameters specified on a 6-hour time 
step. 

6B.A.1.1.2 Reclamation Temperature Model 
The Reclamation Temperature Model includes reservoir and stream temperature 
models that simulate monthly reservoir and stream temperatures used for 
evaluating the effects of CVP and SWP project operations on mean monthly water 
temperatures in the basin (Reclamation 2008).  The model simulates temperatures 
in seven major reservoirs (Trinity Lake, Whiskeytown Reservoir, Shasta Lake, 
Oroville Reservoir, Folsom Lake, New Melones Reservoir, and Tulloch 
Reservoir), four downstream regulating reservoirs (Lewiston, Keswick, and 
Goodwin reservoirs; Lake Natoma), and five main river systems (Trinity, 
Sacramento, Feather, American, and Stanislaus rivers).  The river component of 
the Reclamation Temperature Model calculates temperature changes in the 
regulating reservoirs, below the main reservoirs.  With regulating reservoir release 
temperature as the initial river temperature, the river model computes 
temperatures at several locations along the rivers.  The calculation points for river 
temperatures generally coincide with tributary inflow locations.  The model is 
one-dimensional in the longitudinal direction and assumes fully mixed river cross 
sections.  The effect of tributary inflow on river temperature is computed by mass 
balance calculation.  The river temperature calculations are based on regulating 
reservoir release temperatures, river flows, and climatic data.   

For the EIS, the Reclamation Temperature Model was used for the Feather River 
and Lower Sacramento River from the Feather River confluence to Freeport.  
Sacramento, Trinity, American, and Stanislaus rivers temperature effects were 
analyzed using the daily HEC-5Q models described in the previous section. 

For more information on the Reclamation Temperature Model, see Appendix H of 
the Reclamation’s 2008 Operation Criteria and Plan (OCAP) Biological 
Assessment (BA) (Reclamation 2008). 
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6B.A.2 Surface Water Temperature Modeling 1 
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Simulations and Assumptions  

This section describes the assumptions for the HEC-5Q and Reclamation 
Temperature Model monthly temperature simulations of the No Action 
Alternative, Second Basis of Comparison, and other alternatives. 

The following model simulations were performed as the basis of evaluating the 
impacts of the other alternatives: 

• No Action Alternative 
• Second Basis of Comparison 
The following model simulations of other alternatives were performed: 

• Alternative 1 – for simulation purposes, considered the same as Second Basis 
of Comparison 

• Alternative 2 – for simulation purposes, considered the same as No Action 
Alternative 

• Alternative 3 

• Alternative 4 – for simulation purposes, considered the same as Second Basis 
of Comparison. 

• Alternative 5 

Assumptions for each of these alternatives were developed with the surface water 
modeling tools and are described in Appendix 5A, Section B. 

Alternative 1 modeling assumptions are the same as the Second Basis of 
Comparison and Alternative 2 modeling assumptions are the same as the No 
Action Alternative; therefore, the assumptions for those alternatives are not 
discussed separately in this document. 

The general modeling assumptions described below pertain to the No Action 
Alternative, Second Basis of Comparison, and other alternatives model runs. 

6B.A.2.1 Input Storage and Streamflow 

6B.A.2.1.1 HEC-5Q 
Monthly flows simulated by the CalSim II model for an 82-year period (water 
years 1922 through 2003) are used as input to HEC-5Q.  Temporal downscaling is 
performed on the CalSim II monthly average tributary flows to convert them to 
daily average flows for HEC-5Q input using a pre-processing tool (see 
Tables 6B.A.1 to 6B.A.3 for a list of all of the CalSim II inputs). 
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Table 6B.A.1 CalSim II Input Mapping with Trinity-Sacramento River HEC-5Q Model 1 
HEC-5Q 
Control 
Point 

Number 

HEC-5Q Control 
Point Name 

Input 
Types CalSim II Node 

340 Trinity Reservoir 

Storage 
Inflow 

Outflow 
Evaporation 

S1 
I1 

C1+F1 
E1 

330 Lewiston Reservoir 
Inflow 

Diversion 
I100 
D100 

240 Whiskeytown 
Reservoir 

Storage 
Inflow 

Outflow 
Evaporation 

S3 
I3 

C3+F3 
E3 

220 Shasta Reservoir 

Storage 
Inflow 

Outflow 
Evaporation 

S4 
I4 

C4+F4 
E4 

200 Keswick Reservoir Evaporation E5 

180 
Sacramento River 
below Clear Creek 
Confluence 

Diversion C5-C104 

178 
Sacramento River 
below Cow Creek 
Confluence 

Inflow C10801 

176 
Sacramento River 
below Cottonwood 
Creek Confluence 

Inflow C10802 

172 
Sacramento River 
below Battle Creek 
Confluence 

Inflow C10803 

170 Sacramento River 
at Bend Bridge 

Inflow 
Diversion 

I109+R109 
D109 

160 
Sacramento River 
above Red Bluff 
Diversion Dam 

Inflow 
Diversion 

C11001+I112 
D112 

150 
Sacramento River 
below Woodson 
Bridge 

Inflow 
Diversion 

C11305+C11301+R113+R114A+R114B+R114C 
D113A+D113B 

140 Sacramento River 
at GCID Diversion D114 

1136 Black Butte 
Reservoir 

Storage 
Inflow 

Outflow 
Diversion 

S42 
I42+C41 
C42+F42 
E42+D42 
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HEC-5Q 
Control 
Point 

Number 

HEC-5Q Control 
Point Name 

Input 
Types CalSim II Node 

1134 Stony Creek 
Diversions Diversion C42-C142A 

1132 Stony Creek 
Confluence Inflow C11501 

132 Sacramento River 
at Ord Ferry Diversion D117 

130 Sacramento River 
at Butte City 

Inflow 
Diversion 

I118 
I118+C115-C118-D117 

128 Sacramento River 
above Moultin Weir 

Inflow 
Diversion 

I123+c17603 
C118+I123+C17603-C124 

126 Sacramento River 
at Moultin Weir Diversion D124 

120 Sacramento River 
at Colusa Weir Diversion D125 

116 Sacramento River 
at Tisdale Weir Diversion D126 

114 
Sacramento River 
above Knights 
Landing 

Diversion C126-C129 

112 Sacramento River 
at Knights Landing Diversion C129-C134 

365 Butte Creek BP3 Diversion C136B-R137-R135A-R135B-C217A 

 

 

Table 6B.A.2 CalSim II Input Mapping with American River HEC-5Q Model 1 
HEC-5Q 
Control 
Point 

Number 

HEC-5Q Control 
Point Name 

Input 
Types CalSim II Node 

590 Folsom Reservoir 

Storage 
Inflow 

Outflow 
Diversion 

S8 
C300+I8 
C8+F8 
E8+D8 

580 Natoma Reservoir 
Storage 

Diversion 
S9 

D9+E9-I9 

572 

American River 
above City of 
Sacramento 
Diversion 

Diversion GS66-I302 

570 
American River at 
City of Sacramento 
Diversion 

Diversion D302 
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Table 6B.A.3 CalSim II Input Mapping with Stanislaus River HEC-5Q Model 1 
HEC-5Q 
Control 
Point 

Number 

HEC-5Q Control 
Point Name 

Input 
Types CalSim II Node 

240 New Melones 
Reservoir 

Storage 
Inflow 

Outflow 
Evaporation 

S10 
I10 

C10+F10 
E10 

220 Tulloch Reservoir 
Storage 
Inflow 

Diversion 

S76 
I76 
E76 

200 Goodwin Reservoir 
Inflow 

Diversion 
I520 

C76-C520 

160 Stanislaus River at 
Knights Ferry Diversion C520-C528 

150 
Stanislaus River at 
Orange Blossom 
Bridge 

Diversion C520-C528 

140 
Stanislaus River at 
Oakdale Highway 
120 Bridge 

Diversion C520-C528 

130 Stanislaus River at 
Riverbank Bridge Diversion C520-C528 

120 Stanislaus River at 
McHenry Bridge Diversion C520-C528 

110 Stanislaus River at 
Ripon Gage Diversion C520-C528 

400 

San Joaquin River 
above Stanislaus 
River Confluence 
Dummy Reservoir 

Diversion C620+C545+C528-C644 

98 San Joaquin River 
at Vernalis Diversion C620+C545+C528-C644 

 

6B.A.2.1.2 Reclamation Temperature Model 2 
3 
4 
5 
6 
7 

Monthly flows that were simulated by the CalSim II model for an 81-year period 
(January 1922 to December 2002) are used as input to the model.  Because of the 
CalSim II model’s complex structure, where applicable, flow arcs were combined 
at the appropriate temperature nodes to ensure compatibility with the Reclamation 
Temperature Model.   
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6B.A.2.2 Climate Change Assumptions 1 
2 
3 
4 
5 
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When simulating alternatives with climate change, some of the inputs to the 
temperature models must be modified.  This section presents the assumptions and 
approaches used for modifying meteorological and inflow temperatures in the 
temperature models.  For the alternative simulations, climate assumptions were 
established around Year 2030.  Therefore, to be consistent with the other water 
supply and economics models, the climate input data for HEC-5Q and 
Reclamation Temperature Model were modified to represent approximate 
conditions at Year 2030. 

6B.A.2.2.1 HEC-5Q 
HEC-5Q requires meteorological inputs specified in the form of equilibrium 
temperatures, exchange rates, shortwave radiation and wind speed.  The exchange 
rates and equilibrium temperatures are computed from hourly observed data at the 
Gerber gauging station.  Considering the uncertainties associated with climate 
change impacts, it was assumed that the equilibrium temperature inputs derived 
from observed data would be modified by the change in daily average air 
temperature projected under the climate change scenarios. 

The inflow temperatures in HEC-5Q are specified as seasonal curve fit values 
with diurnal variations superimposed as a function of heat exchange parameters.  
The seasonal temperature values are derived based on the observed flows and 
temperatures for each inflow.  HEC-5Q superimposes diurnal variations on the 
seasonal values specified using the heat exchange parameter inputs. The diurnal 
variations are superimposed by adjusting the equilibrium temperature to reflect 
the inflow location environment and scaling it based on the heat exchange rate 
scaling factor and the weighting factor for emphasis on the seasonal values 
specified.  In this fashion, any climate change effects accounted for in the 
equilibrium temperature are translated to the changes in inflow temperatures in 
the HEC-5Q.  Therefore, for the climate change scenarios, only the equilibrium 
temperatures were adjusted for the projected change in temperature, and these 
influence the inflow temperatures; however, independent inflow temperature 
inputs were not changed.  

6B.A.2.2.2 Reclamation Temperature Model 
The Reclamation Temperature Model requires mean monthly meteorological 
inputs of air and equilibrium temperature and heat exchange rates.  The heat 
exchange rates and equilibrium temperatures are computed from the mean 
monthly air temperature data and long-term estimates of solar radiation, relative 
humidity, wind speed, cloud cover, solar reflectivity, and river shading.  
Considering the uncertainties associated with climate change impacts, it was 
assumed that the equilibrium temperature and heat exchange rate inputs would be 
modified by the change in mean monthly air temperature in the climate change 
scenarios. 

Reservoir inflow temperatures were derived from the available record of observed 
data and averaged by month.  The mean monthly inflow temperatures are then 
repeated for each study year.  For alternatives modeled with climate change, the 
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inflow temperatures were modified based on the projected long-term average 1 
2 

3 

4 
5 
6 
7 

change in mean annual air temperature for each month. 

6B.A.3 Reference 

Reclamation (Bureau of Reclamation). 2008. 2008 Central Valley Project and 
State Water Project Operations Criteria and Plan Biological Assessment, 
Appendix H Reclamation Temperature Model and SRWQM Temperature 
Model. 
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 1 
Figure 6B.A.1 Schematic of Trinity-Sacramento River HEC-5Q Model 2 
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 1 
Figure 6B.A.2 Schematic of American River HEC-5Q Model  2 
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 1 
2 Figure 6B.A.3 Schematic of Stanislaus River HEC-5Q Model 
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Surface Water Temperature Modeling 
Results 
This appendix provides information about the methods and assumptions used for 
the Coordinated Long-Term Operation of the Central Valley Project (CVP) and 
State Water Project (SWP) Environmental Impact Statement (EIS) analysis on 
surface water temperature.  The appendix is organized into three sections that are 
briefly described below: 

• Appendix 6B, Section A: Surface Water Temperature Modeling Methodology, 
Simulations, and Assumptions 

– The water quality impacts analysis uses the HEC-5Q and Reclamation 
Monthly Temperature models to assess and quantify effects of the 
alternatives on the environment.  This section provides information about 
the overall analytical framework linkages with other models. 

– This section provides a brief description of the assumptions for the surface 
water temperature model simulations of the No Action Alternative, 
Second Basis of Comparison, and other alternatives. 

• Appendix 6B, Section B: Surface Water Temperature Modeling Results   

– This section provides model outputs and a description of the model 
simulation output formats used in the analysis and interpretation of 
modeling results for the alternatives impact assessment.   

• Appendix 6B, Section C: HEC-5Q Model Update for Surface Water 
Temperature Modeling 

– This section provides a detailed description of the compilation and updates 
of the HEC-5Q models performed during development of the EIS for the 
Trinity-Sacramento, American, and Stanislaus Rivers. 

6B.B.1 Introduction  

This section provides surface water temperature model (HEC-5Q and 
Reclamation Temperature Model) simulation results for alternatives evaluated for 
the EIS.  The sections provided for each parameter include figures and tables in 
various formats to provide the reader with tools for multiple ways of analysis.  

The different types of presentations are explained as follows: 

• Probability of Exceedance Plots: Probability of exceedance plots provide the 
frequency of occurrence of values of a parameter that exceed a reference 
value.  For this appendix, the calculation of exceedance probability is done by 
ranking the data.  For example, for Shasta storage end-of-September 
exceedance plot, Shasta storage values at the end of September for each 
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probability of exceedance of 100 percent since all other values would be 
greater than that value; and the largest value would have a probability of 
exceedance of 0 percent.  All of the values are plotted with probability of 
exceedance on the x-axis and the value of the parameter on the y-axis.  
Following the same example, if for one scenario, Shasta Lake end-of-
September storage of 2,000 thousand acre-feet (TAF) corresponds to 
80 percent probability, it implies that Shasta end-of-September storage is 
higher than 2,000 TAF in 80 percent of the years under the simulated 
conditions. 

• Long-Term Average Summary and Year-Type-Based Statistics Summary 
Tables: These tables provide parameter values for each 10 o increment of 
exceedance probability (rows) for each month (columns) as well as long-term 
and year-type averages (using the Sacramento Valley 40-30-30 Index 
developed by the State Water Resources Control Board for projected climate 
at Year 2030) for each month.  For a few parameters, such as Delta outflow, 
annual total or average values are added to the tables (for volume and rates, 
respectively). 

All plots and tables are prepared to accommodate following comparisons: 

• No Action Alternative (with climate change and sea-level rise at Year 2030) 
compared to the Second Basis of Comparison (with climate change and 
sea-level rise at Year 2030) 

• Alternatives (with climate change and sea-level rise at Year 2030) compared 
to the No Action Alternative 

• Alternatives (with climate change and sea-level rise at Year 2030) compared 
to the Second Basis of Comparison 

6B.B.1.1 Appropriate Use of Model Results 
The physical models developed and applied in the EIS analysis are generalized 
and simplified representations of a complex water resources system.  A brief 
description of the appropriate use of the model results to compare two scenarios 
or to compare against threshold values or standards is presented below.  

6B.B.1.1.1 Absolute vs. Relative Use of the Model Results 
The models are not predictive models (in how they are applied in this project), 
and therefore the results cannot be considered as absolute with and within a 
quantifiable confidence interval.  The model results are only useful in a 
comparative analysis and can only serve as an indicator of condition (e.g., 
compliance with a standard) and of trend (e.g., generalized impacts). 

6B.B.1.2 Appropriate Reporting Time-Step 
Due to the assumptions involved in the input data sets and model logic, care must 
be taken to select the most appropriate time-step for the reporting of model 
results.  Sub-monthly (e.g., weekly or daily) reporting of model results is 
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nappropriate for all models and the results should be presented on a monthly 
asis.  

B.B.1.3 Statistical Comparisons Are Preferred 
Absolute differences computed at a point in time between model results from an 
lternative and a baseline to evaluate impacts is an inappropriate use of model 
esults (e.g., computing differences between the results from a baseline and an 
lternative for a particular day or month and year within the period of record of 
imulation).  Likewise computing absolute differences between an alternative 
or a baseline) and a specific threshold value or standard is an inappropriate use of 

model results.  Statistics computed based on the absolute differences at a point in 
me (e.g., average of monthly differences) are an inappropriate use of model 
esults.  By computing the absolute differences in this way, disregards the changes 
n antecedent conditions between individual scenarios and distorts the evaluation 
f impacts of a specific action. 

Reporting seasonal patterns from long-term averages and water year-type 
verages is appropriate.  Statistics computed based on long-term and water 
ear-type averages are an appropriate use of model results.  Computing 
ifferences between long-term or water year type averages of model results from 
wo scenarios are appropriate.  Care should be taken to use the appropriate water 
ear type for presenting water year-type average statistics of model results 
e.g., D1641 Sacramento River 40-30-30 index or San Joaquin River 60-20-20 
ndex based on climate modifications).  For this study, water year-types are based 
n the projected climate and hydrology at Year 2030. 

The most appropriate presentation of monthly and annual model results is in the 
orm of probability distributions and comparisons of probability distributions 
e.g., cumulative probabilities).  If necessary, comparisons of model results 
gainst threshold or standard values should be limited to comparisons based on 
umulative probability distributions. 

6B.B.2 Results 

The results are presented in the following figures.   

 B.1. Trinity River below Lewiston Temperature 
 B.2. Clear Creek below Whiskeytown Temperature  
 B.3. Clear Creek at Igo Temperature  
 B.4. Clear Creek at Mouth Temperature  
 B.5. Sacramento River below Keswick Temperature 
 B.6. Sacramento River at Balls Ferry Temperature  
 B.7. Sacramento River at Jellys Ferry Temperature 
 B.8. Sacramento River at Bend Bridge Temperature  
 B.9. Sacramento River at Red Bluff Temperature  
 B.10. Sacramento River at Hamilton City Temperature  
 B.11. Sacramento River at Knights Landing Temperature  
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• B.12. American River below Nimbus Temperature 1 
2 
3 
4 
5 
6 
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12 

• B.13. American River at Watt Avenue Temperature  
• B.14. American River at Mouth Temperature 
• B.15. Stanislaus River below New Melones Temperature 
• B.16. Stanislaus River below Tulloch Temperature 
• B.17. Stanislaus River below Goodwin Temperature  
• B.18. Stanislaus River at Orange Blossom Bridge Temperature 
• B.19. Stanislaus River at Mouth Temperature 
• B.20. Feather River Low Flow Channel 
• B.21. Feather River at Robinson Riffle 
• B.22. Feather River at Gridley Bridge 
• B.23. Feather River at Mouth 
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Figure B-1-1. Trinity River below Lewiston Dam, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-2. Trinity River below Lewiston Dam, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-3. Trinity River below Lewiston Dam, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-4. Trinity River below Lewiston Dam, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-5. Trinity River below Lewiston Dam, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-6. Trinity River below Lewiston Dam, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-7. Trinity River below Lewiston Dam, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-8. Trinity River below Lewiston Dam, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-9. Trinity River below Lewiston Dam, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-10. Trinity River below Lewiston Dam, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-11. Trinity River below Lewiston Dam, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-12. Trinity River below Lewiston Dam, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 54 52 50 50 53 53 51 55 54 55 55
20% 55 53 51 49 49 52 52 50 52 53 53 54
30% 54 52 50 49 49 51 52 48 52 52 52 53
40% 53 51 50 48 48 50 51 47 51 52 52 52
50% 52 51 50 48 47 50 51 46 50 52 51 51
60% 51 50 49 48 47 49 51 46 49 51 51 51
70% 50 50 48 46 46 49 50 45 48 51 51 50
80% 50 49 47 45 46 48 49 45 47 50 50 49
90% 49 49 46 44 45 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 49 51 47 50 52 52 52

Wet (32%) 49 48 46 46 46 48 49 46 48 51 51 50
Above Normal (16%) 53 51 49 47 46 49 50 45 48 51 50 50
Below Normal (13%) 51 51 50 48 48 50 52 47 50 51 52 53

Dry (24%) 52 51 50 48 49 51 52 48 52 52 53 53
Critical (15%) 55 50 51 49 49 51 52 50 55 55 56 55

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 53 52 50 50 53 52 51 55 54 55 55
20% 55 53 51 49 49 52 52 50 52 53 53 53
30% 54 52 50 48 49 51 52 48 52 52 52 53
40% 53 51 49 48 48 50 52 47 51 52 52 52
50% 52 51 49 48 47 50 51 46 50 51 51 52
60% 51 50 48 47 47 49 51 46 49 51 51 51
70% 51 50 47 46 46 48 50 45 49 51 51 50
80% 50 49 46 45 45 47 49 45 47 50 50 50
90% 49 48 46 44 44 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 50 51 47 50 52 52 52

Wet (32%) 49 48 45 46 46 48 49 46 48 51 51 51
Above Normal (16%) 53 51 48 46 47 49 50 45 48 50 50 50
Below Normal (13%) 52 50 48 48 47 50 51 47 50 51 52 52

Dry (24%) 52 51 50 48 49 51 52 48 52 52 52 53
Critical (15%) 55 52 51 49 50 52 52 50 55 55 55 55

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.3 -0.4 -0.1 0.1 -0.2 0.0 -0.1 -0.2 -0.1 -0.3 -0.3 -0.2

0.2 -0.3 -0.1 -0.2 -0.3 0.0 0.4 -0.1 0.0 0.1 -0.2 -0.5 -0.4

0.3 -0.7 0.2 -0.4 -0.6 0.1 0.2 -0.1 0.0 0.2 -0.2 -0.3 0.0

0.4 -0.4 0.0 -0.6 -0.2 -0.1 0.3 0.0 0.1 0.0 0.0 -0.2 0.0

0.5 0.1 -0.1 -0.9 -0.2 0.0 0.1 -0.1 0.0 0.1 -0.2 0.0 0.2
0.6 0.5 0.2 -0.6 -0.8 -0.1 -0.1 0.0 -0.1 0.1 -0.2 -0.1 0.3
0.7 0.2 0.1 -0.5 -0.5 0.0 -0.4 0.0 0.0 0.1 -0.2 -0.2 0.3
0.8 0.3 0.0 -0.6 -0.1 -0.2 -0.4 0.0 0.1 0.0 -0.1 -0.1 0.3
0.9 0.0 -0.6 -0.1 -0.1 0.0 0.0 0.1 0.0 0.1 0.0 -0.1 0.0

Full Simulation Period
b

-0.1 0.1 -0.4 -0.3 -0.1 0.1 0.0 0.0 0.0 -0.1 -0.2 0.1

Wet (32%) -0.1 -0.1 -0.4 -0.2 -0.2 -0.1 0.1 0.0 0.0 -0.1 -0.1 0.6
Above Normal (16%) -0.2 -0.7 -0.6 -0.9 0.1 0.0 0.1 0.1 0.1 -0.2 -0.3 -0.3

Below Normal (13%) 0.3 -0.8 -1.5 -0.5 -0.4 0.1 -0.5 0.1 0.1 -0.3 -0.2 -0.4

Dry (24%) -0.4 0.0 -0.1 -0.1 -0.1 0.3 -0.1 0.0 0.1 -0.1 -0.1 -0.2

Critical (15%) -0.2 2.4 0.2 0.0 0.3 0.1 0.0 -0.2 -0.4 -0.2 -0.7 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-1-1. Trinity River below Lewiston Dam, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 54 52 50 50 53 53 51 55 54 55 55
20% 55 53 51 49 49 52 52 50 52 53 53 54
30% 54 52 50 49 49 51 52 48 52 52 52 53
40% 53 51 50 48 48 50 51 47 51 52 52 52
50% 52 51 50 48 47 50 51 46 50 52 51 51
60% 51 50 49 48 47 49 51 46 49 51 51 51
70% 50 50 48 46 46 49 50 45 48 51 51 50
80% 50 49 47 45 46 48 49 45 47 50 50 49
90% 49 49 46 44 45 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 49 51 47 50 52 52 52

Wet (32%) 49 48 46 46 46 48 49 46 48 51 51 50
Above Normal (16%) 53 51 49 47 46 49 50 45 48 51 50 50
Below Normal (13%) 51 51 50 48 48 50 52 47 50 51 52 53

Dry (24%) 52 51 50 48 49 51 52 48 52 52 53 53
Critical (15%) 55 50 51 49 49 51 52 50 55 55 56 55

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 54 52 50 50 52 52 51 55 54 55 55
20% 55 53 51 49 50 52 52 50 52 53 53 53
30% 54 52 50 48 49 51 52 48 52 52 52 53
40% 53 51 50 48 48 50 52 47 51 52 52 52
50% 52 51 49 48 47 50 51 46 50 51 51 52
60% 51 50 48 47 47 49 50 46 49 51 51 51
70% 50 50 47 46 46 48 50 45 49 50 51 50
80% 50 49 46 45 45 47 49 45 47 50 50 50
90% 49 48 46 44 44 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 49 51 47 50 52 52 52

Wet (32%) 49 48 45 46 46 48 49 46 48 51 51 51
Above Normal (16%) 53 51 48 46 46 49 50 45 48 50 50 50
Below Normal (13%) 51 50 48 48 47 50 51 47 50 51 52 52

Dry (24%) 52 51 49 48 49 51 52 48 52 52 52 53
Critical (15%) 55 53 51 49 50 52 52 50 55 54 55 54

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.3 -0.2 -0.1 -0.1 -0.2 -0.3 -0.1 -0.1 -0.2 -0.2 -0.4 -0.3

0.2 -0.5 0.0 -0.2 -0.4 0.3 0.1 -0.1 0.0 0.1 -0.1 -0.5 -0.6

0.3 -0.6 0.4 -0.2 -0.6 0.1 0.4 -0.1 -0.2 0.1 0.0 -0.3 -0.1

0.4 -0.5 0.3 -0.2 -0.2 0.0 -0.2 0.0 0.1 0.1 0.0 -0.2 0.1
0.5 0.0 0.1 -0.8 -0.1 0.0 0.0 0.0 0.0 0.2 -0.3 -0.1 0.3
0.6 0.2 0.2 -0.8 -0.4 -0.1 -0.1 -0.2 0.0 0.2 -0.1 -0.1 0.2
0.7 0.1 0.3 -0.8 -0.2 0.0 -0.3 -0.2 0.0 0.3 -0.3 -0.2 0.2
0.8 0.2 0.0 -0.8 -0.1 -0.2 -0.3 -0.1 0.1 0.0 -0.3 -0.1 0.3
0.9 -0.1 -0.6 -0.1 -0.1 0.0 0.0 0.3 0.0 0.1 0.0 -0.1 0.1

Full Simulation Period
b

-0.2 0.3 -0.4 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 0.0

Wet (32%) -0.1 -0.1 -0.4 -0.1 -0.2 -0.1 0.2 0.0 0.0 0.0 -0.1 0.6
Above Normal (16%) 0.0 -0.4 -0.6 -0.7 0.0 -0.1 0.0 0.1 0.3 -0.2 -0.1 -0.2

Below Normal (13%) 0.1 -0.7 -1.5 -0.6 -0.5 0.1 -0.6 0.1 0.1 0.0 -0.2 -0.5

Dry (24%) -0.4 0.0 -0.3 0.0 -0.1 0.0 -0.1 -0.1 0.2 -0.2 -0.2 -0.2

Critical (15%) -0.8 3.3 0.3 0.3 0.6 0.0 0.0 -0.2 -0.4 -0.5 -0.8 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-1-2. Trinity River below Lewiston Dam, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 54 52 50 50 53 53 51 55 54 55 55
20% 55 53 51 49 49 52 52 50 52 53 53 54
30% 54 52 50 49 49 51 52 48 52 52 52 53
40% 53 51 50 48 48 50 51 47 51 52 52 52
50% 52 51 50 48 47 50 51 46 50 52 51 51
60% 51 50 49 48 47 49 51 46 49 51 51 51
70% 50 50 48 46 46 49 50 45 48 51 51 50
80% 50 49 47 45 46 48 49 45 47 50 50 49
90% 49 49 46 44 45 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 49 51 47 50 52 52 52

Wet (32%) 49 48 46 46 46 48 49 46 48 51 51 50
Above Normal (16%) 53 51 49 47 46 49 50 45 48 51 50 50
Below Normal (13%) 51 51 50 48 48 50 52 47 50 51 52 53

Dry (24%) 52 51 50 48 49 51 52 48 52 52 53 53
Critical (15%) 55 50 51 49 49 51 52 50 55 55 56 55

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 54 52 50 50 53 52 51 55 54 55 55
20% 55 53 51 49 50 52 52 50 52 53 53 54
30% 54 52 50 49 49 51 52 48 52 52 52 53
40% 53 51 50 48 48 50 51 47 51 52 52 52
50% 52 51 49 48 47 50 51 46 50 52 51 51
60% 51 50 49 48 47 49 50 46 49 51 51 51
70% 50 50 48 47 46 49 50 45 48 51 51 50
80% 50 49 47 45 46 48 49 45 47 50 50 49
90% 49 49 46 44 45 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 48 48 50 51 47 50 52 52 52

Wet (32%) 49 48 46 46 46 48 49 46 48 51 51 50
Above Normal (16%) 53 51 49 47 46 49 50 45 48 51 50 50
Below Normal (13%) 51 51 50 48 48 50 51 47 50 51 52 52

Dry (24%) 52 51 50 48 49 51 52 48 52 52 53 53
Critical (15%) 56 50 51 49 49 51 52 50 56 55 56 54

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.2 -0.2 0.0 -0.1 0.0 -0.1 0.0 0.1 0.0 0.0 -0.3

0.2 -0.2 0.0 0.0 -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.3 -0.1 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.1 0.0 0.1
0.4 0.1 0.0 0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.1 0.1 -0.1

0.5 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.0
0.6 0.0 -0.1 0.0 0.0 0.0 0.0 -0.3 0.0 0.0 0.0 0.0 -0.2

0.7 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

0.8 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 0.0 0.0 0.0 0.0 0.0

0.9 0.0 0.0 0.2 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.1 0.0 0.0

Above Normal (16%) 0.4 0.1 -0.2 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 -0.1 0.0 -0.5 0.1 0.0 0.0 0.0 -0.2

Dry (24%) -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0

Critical (15%) 0.3 0.3 -0.1 0.1 0.0 0.0 -0.1 0.0 0.2 0.4 -0.1 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-1-3. Trinity River below Lewiston Dam, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 53 52 50 50 53 52 51 55 54 55 55
20% 55 53 51 49 49 52 52 50 52 53 53 53
30% 54 52 50 48 49 51 52 48 52 52 52 53
40% 53 51 49 48 48 50 52 47 51 52 52 52
50% 52 51 49 48 47 50 51 46 50 51 51 52
60% 51 50 48 47 47 49 51 46 49 51 51 51
70% 51 50 47 46 46 48 50 45 49 51 51 50
80% 50 49 46 45 45 47 49 45 47 50 50 50
90% 49 48 46 44 44 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 50 51 47 50 52 52 52

Wet (32%) 49 48 45 46 46 48 49 46 48 51 51 51
Above Normal (16%) 53 51 48 46 47 49 50 45 48 50 50 50
Below Normal (13%) 52 50 48 48 47 50 51 47 50 51 52 52

Dry (24%) 52 51 50 48 49 51 52 48 52 52 52 53
Critical (15%) 55 52 51 49 50 52 52 50 55 55 55 55

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 54 52 50 50 53 53 51 55 54 55 55
20% 55 53 51 49 49 52 52 50 52 53 53 54
30% 54 52 50 49 49 51 52 48 52 52 52 53
40% 53 51 50 48 48 50 51 47 51 52 52 52
50% 52 51 50 48 47 50 51 46 50 52 51 51
60% 51 50 49 48 47 49 51 46 49 51 51 51
70% 50 50 48 46 46 49 50 45 48 51 51 50
80% 50 49 47 45 46 48 49 45 47 50 50 49
90% 49 49 46 44 45 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 49 51 47 50 52 52 52

Wet (32%) 49 48 46 46 46 48 49 46 48 51 51 50
Above Normal (16%) 53 51 49 47 46 49 50 45 48 51 50 50
Below Normal (13%) 51 51 50 48 48 50 52 47 50 51 52 53

Dry (24%) 52 51 50 48 49 51 52 48 52 52 53 53
Critical (15%) 55 50 51 49 49 51 52 50 55 55 56 55

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.3 0.4 0.1 -0.1 0.2 0.0 0.1 0.2 0.1 0.3 0.3 0.2
0.2 0.3 0.1 0.2 0.3 0.0 -0.4 0.1 0.0 -0.1 0.2 0.5 0.4
0.3 0.7 -0.2 0.4 0.6 -0.1 -0.2 0.1 0.0 -0.2 0.2 0.3 0.0
0.4 0.4 0.0 0.6 0.2 0.1 -0.3 0.0 -0.1 0.0 0.0 0.2 0.0
0.5 -0.1 0.1 0.9 0.2 0.0 -0.1 0.1 0.0 -0.1 0.2 0.0 -0.2

0.6 -0.5 -0.2 0.6 0.8 0.1 0.1 0.0 0.1 -0.1 0.2 0.1 -0.3

0.7 -0.2 -0.1 0.5 0.5 0.0 0.4 0.0 0.0 -0.1 0.2 0.2 -0.3

0.8 -0.3 0.0 0.6 0.1 0.2 0.4 0.0 -0.1 0.0 0.1 0.1 -0.3

0.9 0.0 0.6 0.1 0.1 0.0 0.0 -0.1 0.0 -0.1 0.0 0.1 0.0

Full Simulation Period
b 0.1 -0.1 0.4 0.3 0.1 -0.1 0.0 0.0 0.0 0.1 0.2 -0.1

Wet (32%) 0.1 0.1 0.4 0.2 0.2 0.1 -0.1 0.0 0.0 0.1 0.1 -0.6

Above Normal (16%) 0.2 0.7 0.6 0.9 -0.1 0.0 -0.1 -0.1 -0.1 0.2 0.3 0.3
Below Normal (13%) -0.3 0.8 1.5 0.5 0.4 -0.1 0.5 -0.1 -0.1 0.3 0.2 0.4

Dry (24%) 0.4 0.0 0.1 0.1 0.1 -0.3 0.1 0.0 -0.1 0.1 0.1 0.2
Critical (15%) 0.2 -2.4 -0.2 0.0 -0.3 -0.1 0.0 0.2 0.4 0.2 0.7 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-1-4. Trinity River below Lewiston Dam, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 53 52 50 50 53 52 51 55 54 55 55
20% 55 53 51 49 49 52 52 50 52 53 53 53
30% 54 52 50 48 49 51 52 48 52 52 52 53
40% 53 51 49 48 48 50 52 47 51 52 52 52
50% 52 51 49 48 47 50 51 46 50 51 51 52
60% 51 50 48 47 47 49 51 46 49 51 51 51
70% 51 50 47 46 46 48 50 45 49 51 51 50
80% 50 49 46 45 45 47 49 45 47 50 50 50
90% 49 48 46 44 44 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 50 51 47 50 52 52 52

Wet (32%) 49 48 45 46 46 48 49 46 48 51 51 51
Above Normal (16%) 53 51 48 46 47 49 50 45 48 50 50 50
Below Normal (13%) 52 50 48 48 47 50 51 47 50 51 52 52

Dry (24%) 52 51 50 48 49 51 52 48 52 52 52 53
Critical (15%) 55 52 51 49 50 52 52 50 55 55 55 55

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 54 52 50 50 52 52 51 55 54 55 55
20% 55 53 51 49 50 52 52 50 52 53 53 53
30% 54 52 50 48 49 51 52 48 52 52 52 53
40% 53 51 50 48 48 50 52 47 51 52 52 52
50% 52 51 49 48 47 50 51 46 50 51 51 52
60% 51 50 48 47 47 49 50 46 49 51 51 51
70% 50 50 47 46 46 48 50 45 49 50 51 50
80% 50 49 46 45 45 47 49 45 47 50 50 50
90% 49 48 46 44 44 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 49 51 47 50 52 52 52

Wet (32%) 49 48 45 46 46 48 49 46 48 51 51 51
Above Normal (16%) 53 51 48 46 46 49 50 45 48 50 50 50
Below Normal (13%) 51 50 48 48 47 50 51 47 50 51 52 52

Dry (24%) 52 51 49 48 49 51 52 48 52 52 52 53
Critical (15%) 55 53 51 49 50 52 52 50 55 54 55 54

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.2 0.1 -0.1 0.0 -0.3 0.0 0.1 0.0 0.1 -0.1 -0.1

0.2 -0.1 0.0 0.0 -0.1 0.3 -0.3 0.0 0.0 0.1 0.1 0.0 -0.2

0.3 0.1 0.2 0.2 0.0 0.0 0.2 0.0 -0.2 -0.2 0.2 0.0 0.0

0.4 0.0 0.3 0.4 0.0 0.1 -0.5 0.0 0.0 0.1 0.0 0.0 0.1
0.5 0.0 0.2 0.1 0.1 0.0 -0.1 0.0 0.0 0.1 -0.1 -0.1 0.0
0.6 -0.2 0.0 -0.2 0.4 0.0 -0.1 -0.2 0.1 0.1 0.1 0.0 -0.1

0.7 -0.1 0.2 -0.3 0.3 -0.1 0.1 -0.2 0.1 0.2 -0.1 0.0 -0.1

0.8 -0.1 0.0 -0.2 0.0 0.0 0.1 -0.1 0.0 0.0 -0.1 0.0 0.0
0.9 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1

Full Simulation Period
b

-0.1 0.2 0.0 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1

Wet (32%) -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.2 0.3 0.1 0.2 -0.1 -0.2 -0.1 0.0 0.2 -0.1 0.1 0.0
Below Normal (13%) -0.2 0.1 0.0 -0.2 0.0 0.0 -0.2 0.0 0.0 0.3 0.0 -0.1

Dry (24%) -0.1 0.0 -0.1 0.1 0.0 -0.3 0.0 -0.1 0.1 0.0 0.0 0.0

Critical (15%) -0.6 0.8 0.1 0.3 0.3 -0.1 0.0 0.0 -0.1 -0.4 -0.1 -0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-1-5. Trinity River below Lewiston Dam, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 53 52 50 50 53 52 51 55 54 55 55
20% 55 53 51 49 49 52 52 50 52 53 53 53
30% 54 52 50 48 49 51 52 48 52 52 52 53
40% 53 51 49 48 48 50 52 47 51 52 52 52
50% 52 51 49 48 47 50 51 46 50 51 51 52
60% 51 50 48 47 47 49 51 46 49 51 51 51
70% 51 50 47 46 46 48 50 45 49 51 51 50
80% 50 49 46 45 45 47 49 45 47 50 50 50
90% 49 48 46 44 44 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 47 48 50 51 47 50 52 52 52

Wet (32%) 49 48 45 46 46 48 49 46 48 51 51 51
Above Normal (16%) 53 51 48 46 47 49 50 45 48 50 50 50
Below Normal (13%) 52 50 48 48 47 50 51 47 50 51 52 52

Dry (24%) 52 51 50 48 49 51 52 48 52 52 52 53
Critical (15%) 55 52 51 49 50 52 52 50 55 55 55 55

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 54 52 50 50 53 52 51 55 54 55 55
20% 55 53 51 49 50 52 52 50 52 53 53 54
30% 54 52 50 49 49 51 52 48 52 52 52 53
40% 53 51 50 48 48 50 51 47 51 52 52 52
50% 52 51 49 48 47 50 51 46 50 52 51 51
60% 51 50 49 48 47 49 50 46 49 51 51 51
70% 50 50 48 47 46 49 50 45 48 51 51 50
80% 50 49 47 45 46 48 49 45 47 50 50 49
90% 49 49 46 44 45 46 48 45 46 50 50 49

Full Simulation Period
b 52 51 49 48 48 50 51 47 50 52 52 52

Wet (32%) 49 48 46 46 46 48 49 46 48 51 51 50
Above Normal (16%) 53 51 49 47 46 49 50 45 48 51 50 50
Below Normal (13%) 51 51 50 48 48 50 51 47 50 51 52 52

Dry (24%) 52 51 50 48 49 51 52 48 52 52 53 53
Critical (15%) 56 50 51 49 49 51 52 50 56 55 56 54

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.3 0.6 0.0 -0.1 0.2 0.0 0.0 0.2 0.2 0.3 0.3 -0.1

0.2 0.2 0.1 0.2 0.2 0.1 -0.3 0.0 0.0 -0.1 0.1 0.5 0.3
0.3 0.6 -0.2 0.3 0.6 -0.1 -0.2 0.0 0.0 -0.2 0.2 0.3 0.2
0.4 0.5 0.0 0.7 0.2 0.1 -0.4 -0.1 -0.1 0.0 0.1 0.3 -0.1

0.5 0.0 0.0 0.9 0.2 0.0 -0.1 0.0 0.0 -0.2 0.2 0.1 -0.2

0.6 -0.5 -0.2 0.6 0.9 0.1 0.0 -0.3 0.1 -0.2 0.2 0.1 -0.5

0.7 -0.2 0.0 0.5 0.5 0.0 0.4 0.0 0.0 -0.1 0.2 0.2 -0.3

0.8 -0.3 0.0 0.6 0.1 0.1 0.4 0.2 -0.1 0.0 0.1 0.1 -0.3

0.9 0.1 0.6 0.3 0.1 0.1 0.0 -0.2 0.0 -0.1 0.0 0.1 0.0

Full Simulation Period
b 0.2 -0.1 0.4 0.3 0.1 -0.1 0.0 0.0 0.0 0.2 0.2 -0.2

Wet (32%) 0.0 0.1 0.4 0.2 0.2 0.1 -0.1 0.0 0.0 0.0 0.1 -0.7

Above Normal (16%) 0.6 0.8 0.5 1.0 -0.1 -0.1 -0.1 -0.1 0.0 0.2 0.3 0.2
Below Normal (13%) -0.3 0.8 1.5 0.5 0.3 -0.1 0.0 0.0 -0.1 0.3 0.2 0.2

Dry (24%) 0.3 0.0 0.2 0.2 0.1 -0.3 0.1 0.0 -0.2 0.2 0.1 0.2
Critical (15%) 0.5 -2.2 -0.3 0.0 -0.3 -0.1 -0.1 0.2 0.5 0.5 0.6 -0.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-1-6. Trinity River below Lewiston Dam, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.2. Clear Creek below Whiskeytown Temperature 
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Figure B-2-1. Clear Creek below Whiskeytown, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-2. Clear Creek below Whiskeytown, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-3. Clear Creek below Whiskeytown, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-4. Clear Creek below Whiskeytown, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-5. Clear Creek below Whiskeytown, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-6. Clear Creek below Whiskeytown, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-7. Clear Creek below Whiskeytown, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

42

44

46

48

50

52

54

56

58

60

62

64

66

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-43 July 2015



Figure B-2-8. Clear Creek below Whiskeytown, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-9. Clear Creek below Whiskeytown, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-10. Clear Creek below Whiskeytown, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-11. Clear Creek below Whiskeytown, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-12. Clear Creek below Whiskeytown, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-48 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 48 49 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 54 51 47 45 45 46 47 48 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 51 53 53
50% 53 50 47 44 44 45 47 48 50 51 52 52
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 47 49 51 52 51
80% 51 50 46 44 44 45 46 47 49 51 51 51
90% 50 49 46 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 45 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 52
Below Normal (13%) 52 50 47 44 44 45 47 48 49 51 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 46 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 52 49 46 46 47 48 50 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 53 51 47 45 45 46 47 49 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 52 53 53
50% 52 50 46 44 44 45 47 48 50 51 52 53
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 48 49 51 52 52
80% 51 50 46 44 44 45 46 47 49 51 52 51
90% 50 49 45 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 44 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 51
Below Normal (13%) 52 50 46 44 44 45 47 48 49 52 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 45 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.6 -0.1 -0.1 0.0 0.0 0.0 0.1 0.3 -0.2 -0.1 -0.1 -0.1

0.2 -0.3 -0.2 0.0 0.0 0.0 0.0 -0.1 0.2 -0.2 0.0 -0.1 -0.1

0.3 -0.3 0.0 0.0 0.0 0.0 -0.1 -0.1 0.3 0.0 0.0 0.1 -0.4

0.4 0.0 0.1 0.0 0.0 0.0 -0.2 -0.1 0.2 0.0 0.1 0.0 -0.1

0.5 -0.2 0.1 -0.1 0.0 0.0 -0.1 0.0 0.2 0.0 0.1 0.0 0.0
0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.1 0.1 0.0
0.7 0.1 0.0 0.0 0.0 -0.1 0.0 0.1 0.3 -0.1 0.2 0.1 0.1
0.8 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.4 0.1 0.1 0.1 0.2
0.9 0.0 -0.1 -0.2 -0.1 0.0 0.0 0.0 0.5 0.1 -0.1 0.2 0.1

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.1 0.1 0.0

Wet (32%) 0.1 -0.1 0.0 0.0 0.0 -0.1 0.0 0.3 0.0 0.1 0.1 0.1
Above Normal (16%) -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.0 0.0 0.0 -0.1

Below Normal (13%) -0.1 0.0 -0.2 0.0 0.0 -0.1 -0.1 0.4 0.2 0.2 0.1 0.0

Dry (24%) -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.1 0.0 0.0 -0.2

Critical (15%) -0.3 -0.1 -0.1 0.0 -0.1 -0.1 -0.1 0.1 0.0 0.1 0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-2-1. Clear Creek below Whiskeytown, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-49 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 48 49 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 54 51 47 45 45 46 47 48 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 51 53 53
50% 53 50 47 44 44 45 47 48 50 51 52 52
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 47 49 51 52 51
80% 51 50 46 44 44 45 46 47 49 51 51 51
90% 50 49 46 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 45 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 52
Below Normal (13%) 52 50 47 44 44 45 47 48 49 51 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 46 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 52 49 46 46 47 48 50 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 54 51 47 45 45 46 47 49 50 52 53 53
40% 53 51 47 45 45 45 47 49 50 51 53 53
50% 52 50 46 44 44 45 47 48 49 51 52 52
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 48 49 51 52 51
80% 51 50 46 44 44 45 46 47 49 51 52 51
90% 50 49 45 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 44 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 51
Below Normal (13%) 52 50 46 44 44 45 47 48 49 52 52 53

Dry (24%) 53 51 47 45 45 46 47 48 49 52 53 53
Critical (15%) 54 52 48 46 45 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.6 -0.2 -0.1 0.0 0.0 0.0 0.1 0.4 -0.1 -0.1 -0.1 -0.2

0.2 -0.3 -0.3 0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.1 -0.1 -0.1

0.3 -0.2 0.0 0.0 0.0 0.0 -0.1 -0.1 0.3 0.0 0.0 0.1 -0.2

0.4 -0.1 0.1 -0.1 0.0 0.0 -0.2 -0.1 0.3 -0.1 0.0 0.0 -0.1

0.5 -0.1 0.1 -0.1 0.0 0.0 -0.1 0.0 0.1 -0.1 0.0 0.1 0.0

0.6 0.1 -0.1 -0.1 0.0 -0.1 0.0 -0.1 0.2 -0.2 0.0 0.1 0.0
0.7 0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.2 -0.1 0.1 0.1 0.0
0.8 0.1 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.3 0.1 0.1 0.1 0.1
0.9 0.0 -0.1 -0.3 0.0 0.0 0.0 -0.1 0.5 0.2 -0.1 0.1 0.1

Full Simulation Period
b

-0.1 -0.1 -0.1 0.0 0.0 -0.1 0.0 0.3 -0.1 0.0 0.0 0.0

Wet (32%) 0.1 -0.1 0.0 -0.1 0.0 -0.1 0.0 0.3 0.0 0.1 0.1 0.2
Above Normal (16%) -0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.3 -0.1 0.0 0.0 -0.1

Below Normal (13%) 0.0 0.0 -0.2 0.0 -0.1 -0.1 -0.1 0.4 0.1 0.1 0.1 -0.1

Dry (24%) -0.4 0.0 0.0 0.0 0.0 0.0 -0.1 0.2 -0.2 -0.1 -0.1 -0.2

Critical (15%) -0.4 -0.3 -0.2 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 0.0 0.1 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-2-2. Clear Creek below Whiskeytown, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-50 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 48 49 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 54 51 47 45 45 46 47 48 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 51 53 53
50% 53 50 47 44 44 45 47 48 50 51 52 52
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 47 49 51 52 51
80% 51 50 46 44 44 45 46 47 49 51 51 51
90% 50 49 46 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 45 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 52
Below Normal (13%) 52 50 47 44 44 45 47 48 49 51 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 46 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 53 49 46 46 47 48 49 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 54 51 47 45 45 46 47 48 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 51 52 53
50% 52 50 47 44 44 45 47 48 50 51 52 52
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 47 49 51 52 51
80% 51 50 46 44 44 45 46 47 49 51 52 51
90% 50 49 46 43 43 44 46 46 48 50 51 51

Full Simulation Period
b 53 51 47 45 45 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 51
Below Normal (13%) 52 50 47 44 44 45 47 48 49 52 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 46 46 48 49 51 52 53 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.2 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.1 -0.1 -0.2

0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.3 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0
0.4 -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1
0.5 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0

0.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0

0.7 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
0.9 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.1 0.0 0.1 0.0

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.1 0.1 0.1
Dry (24%) -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.4 0.2 -0.2 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-2-3. Clear Creek below Whiskeytown, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-51 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 52 49 46 46 47 48 50 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 53 51 47 45 45 46 47 49 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 52 53 53
50% 52 50 46 44 44 45 47 48 50 51 52 53
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 48 49 51 52 52
80% 51 50 46 44 44 45 46 47 49 51 52 51
90% 50 49 45 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 44 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 51
Below Normal (13%) 52 50 46 44 44 45 47 48 49 52 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 45 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 48 49 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 54 51 47 45 45 46 47 48 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 51 53 53
50% 53 50 47 44 44 45 47 48 50 51 52 52
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 47 49 51 52 51
80% 51 50 46 44 44 45 46 47 49 51 51 51
90% 50 49 46 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 45 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 52
Below Normal (13%) 52 50 47 44 44 45 47 48 49 51 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 46 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.6 0.1 0.1 0.0 0.0 0.0 -0.1 -0.3 0.2 0.1 0.1 0.1
0.2 0.3 0.2 0.0 0.0 0.0 0.0 0.1 -0.2 0.2 0.0 0.1 0.1
0.3 0.3 0.0 0.0 0.0 0.0 0.1 0.1 -0.3 0.0 0.0 -0.1 0.4
0.4 0.0 -0.1 0.0 0.0 0.0 0.2 0.1 -0.2 0.0 -0.1 0.0 0.1
0.5 0.2 -0.1 0.1 0.0 0.0 0.1 0.0 -0.2 0.0 -0.1 0.0 0.0

0.6 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 -0.1 -0.1 0.0

0.7 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 -0.3 0.1 -0.2 -0.1 -0.1

0.8 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.4 -0.1 -0.1 -0.1 -0.2

0.9 0.0 0.1 0.2 0.1 0.0 0.0 0.0 -0.5 -0.1 0.1 -0.2 -0.1

Full Simulation Period
b 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.1 -0.1 0.0

Wet (32%) -0.1 0.1 0.0 0.0 0.0 0.1 0.0 -0.3 0.0 -0.1 -0.1 -0.1

Above Normal (16%) 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.4 0.0 0.0 0.0 0.1
Below Normal (13%) 0.1 0.0 0.2 0.0 0.0 0.1 0.1 -0.4 -0.2 -0.2 -0.1 0.0

Dry (24%) 0.4 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.1 0.0 0.0 0.2
Critical (15%) 0.3 0.1 0.1 0.0 0.1 0.1 0.1 -0.1 0.0 -0.1 -0.1 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-2-4. Clear Creek below Whiskeytown, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-52 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 52 49 46 46 47 48 50 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 53 51 47 45 45 46 47 49 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 52 53 53
50% 52 50 46 44 44 45 47 48 50 51 52 53
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 48 49 51 52 52
80% 51 50 46 44 44 45 46 47 49 51 52 51
90% 50 49 45 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 44 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 51
Below Normal (13%) 52 50 46 44 44 45 47 48 49 52 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 45 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 52 49 46 46 47 48 50 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 54 51 47 45 45 46 47 49 50 52 53 53
40% 53 51 47 45 45 45 47 49 50 51 53 53
50% 52 50 46 44 44 45 47 48 49 51 52 52
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 48 49 51 52 51
80% 51 50 46 44 44 45 46 47 49 51 52 51
90% 50 49 45 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 44 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 51
Below Normal (13%) 52 50 46 44 44 45 47 48 49 52 52 53

Dry (24%) 53 51 47 45 45 46 47 48 49 52 53 53
Critical (15%) 54 52 48 46 45 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1

0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0
0.3 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 -0.1 -0.1 0.2
0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 -0.1

0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1

0.6 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.3 -0.1 -0.1 0.0

0.7 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 -0.1 0.0 0.0

0.8 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 -0.1

0.9 0.1 -0.1 -0.1 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.0

Critical (15%) -0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-2-5. Clear Creek below Whiskeytown, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 55 52 49 46 46 47 48 50 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 53 51 47 45 45 46 47 49 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 52 53 53
50% 52 50 46 44 44 45 47 48 50 51 52 53
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 48 49 51 52 52
80% 51 50 46 44 44 45 46 47 49 51 52 51
90% 50 49 45 43 43 44 45 47 48 50 51 51

Full Simulation Period
b 53 51 47 45 44 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 51
Below Normal (13%) 52 50 46 44 44 45 47 48 49 52 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 45 46 48 49 50 52 54 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 53 49 46 46 47 48 49 51 53 54 55
20% 54 52 48 45 45 46 48 49 50 52 53 54
30% 54 51 47 45 45 46 47 48 50 52 53 53
40% 53 51 47 45 45 45 47 48 50 51 52 53
50% 52 50 47 44 44 45 47 48 50 51 52 52
60% 52 50 46 44 44 45 46 48 49 51 52 52
70% 51 50 46 44 44 45 46 47 49 51 52 51
80% 51 50 46 44 44 45 46 47 49 51 52 51
90% 50 49 46 43 43 44 46 46 48 50 51 51

Full Simulation Period
b 53 51 47 45 45 45 47 48 50 51 52 53

Wet (32%) 50 48 45 44 44 45 46 48 49 51 52 51
Above Normal (16%) 53 51 47 44 44 45 46 48 49 51 52 51
Below Normal (13%) 52 50 47 44 44 45 47 48 49 52 52 53

Dry (24%) 53 51 47 45 45 46 47 48 50 52 53 53
Critical (15%) 55 52 48 46 46 46 48 49 51 52 53 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.9 0.3 0.1 0.0 0.1 0.0 0.0 -0.2 0.5 0.1 0.0 0.0

0.2 0.3 0.2 0.0 0.0 0.0 0.0 0.1 -0.2 0.1 0.0 0.1 0.1
0.3 0.4 0.1 0.1 0.0 0.0 0.1 0.0 -0.3 0.0 0.0 -0.3 0.4
0.4 0.0 0.0 0.0 0.0 0.0 0.2 0.1 -0.2 0.0 -0.1 -0.1 0.1
0.5 0.1 -0.1 0.1 0.0 0.0 0.1 0.0 -0.3 0.0 -0.1 -0.1 -0.1

0.6 -0.3 0.0 0.0 0.0 0.1 0.0 0.0 -0.2 -0.1 -0.1 -0.2 0.0

0.7 -0.1 0.0 0.0 0.1 0.1 0.0 -0.1 -0.3 0.1 -0.2 -0.1 -0.1

0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 -0.1 0.0 -0.1 -0.1

0.9 0.0 0.1 0.2 0.1 0.0 0.0 0.1 -0.6 0.0 0.0 -0.1 -0.1

Full Simulation Period
b 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.1 0.0 -0.1 0.0

Wet (32%) -0.1 0.1 0.0 0.0 0.0 0.1 0.0 -0.3 0.1 0.0 -0.1 -0.2

Above Normal (16%) 0.2 0.1 0.0 0.1 0.0 0.0 -0.1 -0.4 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.2 0.0 0.0 0.1 0.1 -0.2 -0.1 -0.1 0.0 0.1

Dry (24%) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.1 0.0 0.0 0.1
Critical (15%) 0.2 0.2 0.1 0.0 0.1 0.0 0.1 0.2 0.5 0.1 -0.3 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-2-6. Clear Creek below Whiskeytown, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.3. Clear Creek at Igo Temperature  
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Figure B-3-1. Clear Creek at Igo, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-2. Clear Creek at Igo, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-3. Clear Creek at Igo, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-4. Clear Creek at Igo, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-5. Clear Creek at Igo, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

42

44

46

48

50

52

54

56

58

60

62

64

66

68

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-60 July 2015



Figure B-3-6. Clear Creek at Igo, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-7. Clear Creek at Igo, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-8. Clear Creek at Igo, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-9. Clear Creek at Igo, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

42

44

46

48

50

52

54

56

58

60

62

64

66

68

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-64 July 2015



Figure B-3-10. Clear Creek at Igo, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-11. Clear Creek at Igo, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-12. Clear Creek at Igo, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

42

44

46

48

50

52

54

56

58

60

62

64

66

68

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-67 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 53 49 46 46 47 49 50 53 57 57 56
20% 55 52 48 46 46 47 49 50 53 56 57 55
30% 54 51 47 45 45 47 48 49 52 55 56 55
40% 54 51 47 45 45 46 48 49 52 55 56 54
50% 53 51 47 45 45 46 48 49 51 55 55 54
60% 52 50 46 44 45 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 48 51 55 55 53
80% 51 50 46 44 44 45 47 48 50 54 55 52
90% 51 50 46 44 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 49 51 55 56 54

Wet (32%) 50 48 45 45 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 47 44 45 46 48 49 51 55 55 54

Dry (24%) 54 51 47 45 45 46 48 49 51 55 56 55
Critical (15%) 55 53 48 46 46 47 49 50 53 55 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 49 51 53 57 57 56
20% 55 52 48 46 46 47 49 51 52 56 56 55
30% 54 51 47 45 45 47 48 50 52 56 56 54
40% 54 51 47 45 45 46 48 50 52 55 56 54
50% 53 51 47 45 45 46 48 50 51 55 55 54
60% 52 50 46 44 44 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 49 51 55 55 53
80% 51 50 46 44 44 45 47 49 50 54 55 52
90% 51 50 46 43 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 50 51 55 56 54

Wet (32%) 50 48 45 44 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 46 44 45 46 48 50 51 55 55 54

Dry (24%) 53 51 47 45 45 46 48 50 51 55 56 54
Critical (15%) 55 53 48 46 46 47 49 51 53 56 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.1 -0.2 -0.1 0.1 0.0 0.0 0.1 0.6 -0.2 -0.1 0.0 -0.3

0.2 -0.4 -0.2 0.2 -0.1 0.0 0.0 -0.1 0.6 -0.2 0.0 -0.2 -0.2

0.3 -0.4 0.0 0.0 0.0 0.0 -0.1 0.1 0.7 0.0 0.1 0.1 -0.4

0.4 -0.1 0.0 0.0 0.0 0.0 -0.2 0.0 0.6 0.0 0.1 0.1 0.0

0.5 -0.2 0.1 -0.1 0.0 0.0 -0.1 0.0 0.5 0.0 0.1 0.1 0.1
0.6 0.1 0.0 -0.1 0.0 -0.1 0.0 0.0 0.6 0.1 0.2 0.0 0.0
0.7 0.1 -0.1 0.0 -0.1 -0.1 0.0 0.0 0.7 0.0 0.1 0.2 0.0

0.8 0.1 0.0 0.0 0.0 -0.1 0.0 0.1 0.8 0.0 0.1 0.1 0.1
0.9 0.1 -0.1 -0.2 -0.2 0.0 0.0 0.0 0.6 0.0 0.1 0.1 0.0

Full Simulation Period
b

-0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.1 0.1 0.0

Wet (32%) 0.1 -0.1 0.0 0.0 0.0 -0.1 0.0 0.6 0.0 0.1 0.1 0.1
Above Normal (16%) -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.0 0.0 0.0 -0.1

Below Normal (13%) -0.1 0.0 -0.2 0.0 0.0 -0.1 -0.1 0.8 0.2 0.1 0.1 0.0

Dry (24%) -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.6 -0.1 0.0 0.0 -0.1

Critical (15%) -0.3 -0.1 -0.1 0.0 -0.1 0.0 -0.1 0.4 0.0 0.1 0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-3-1. Clear Creek at Igo, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-68 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 53 49 46 46 47 49 50 53 57 57 56
20% 55 52 48 46 46 47 49 50 53 56 57 55
30% 54 51 47 45 45 47 48 49 52 55 56 55
40% 54 51 47 45 45 46 48 49 52 55 56 54
50% 53 51 47 45 45 46 48 49 51 55 55 54
60% 52 50 46 44 45 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 48 51 55 55 53
80% 51 50 46 44 44 45 47 48 50 54 55 52
90% 51 50 46 44 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 49 51 55 56 54

Wet (32%) 50 48 45 45 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 47 44 45 46 48 49 51 55 55 54

Dry (24%) 54 51 47 45 45 46 48 49 51 55 56 55
Critical (15%) 55 53 48 46 46 47 49 50 53 55 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 49 51 53 57 57 56
20% 55 52 48 46 46 47 49 51 52 56 56 55
30% 54 51 47 45 45 46 48 50 52 55 56 55
40% 54 51 47 45 45 46 48 50 52 55 56 54
50% 53 51 47 45 45 46 48 50 51 55 55 54
60% 52 50 46 44 44 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 49 51 55 55 53
80% 51 50 46 44 44 45 47 49 50 54 55 53
90% 51 49 45 44 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 50 51 55 56 54

Wet (32%) 50 48 45 44 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 46 44 45 46 48 49 51 55 55 54

Dry (24%) 53 51 47 45 45 46 48 50 51 55 56 54
Critical (15%) 55 52 48 46 46 47 49 51 53 55 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.1 -0.2 0.0 0.1 0.0 0.0 0.0 0.6 -0.3 -0.1 -0.1 -0.4

0.2 -0.3 -0.2 0.2 -0.1 0.0 0.0 0.0 0.7 -0.4 -0.1 -0.2 -0.1

0.3 -0.2 0.1 -0.2 0.0 0.0 -0.1 0.0 0.7 -0.1 0.0 0.0 -0.2

0.4 -0.1 0.1 0.0 0.0 0.0 -0.2 -0.2 0.6 0.0 0.1 0.0 -0.1

0.5 -0.1 0.1 -0.1 0.0 0.0 -0.1 0.0 0.5 -0.1 0.0 0.1 0.1
0.6 0.2 0.0 -0.1 0.0 -0.1 0.0 0.0 0.5 -0.1 0.2 0.1 0.0

0.7 0.1 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.7 0.0 0.0 0.2 0.0
0.8 0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.6 -0.1 0.0 0.0 0.2
0.9 0.0 -0.1 -0.3 0.0 -0.1 0.0 0.0 0.7 0.1 0.0 0.1 0.1

Full Simulation Period
b

-0.2 -0.1 -0.1 0.0 0.0 -0.1 0.0 0.6 -0.1 0.0 0.0 0.0

Wet (32%) 0.1 -0.1 0.0 -0.1 0.0 -0.1 0.0 0.6 0.0 0.1 0.1 0.2
Above Normal (16%) -0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.7 -0.1 0.0 0.0 -0.1

Below Normal (13%) 0.0 0.0 -0.2 0.0 -0.1 -0.1 -0.1 0.8 0.1 0.1 0.1 -0.1

Dry (24%) -0.5 0.0 0.0 0.0 0.0 0.0 -0.1 0.6 -0.2 -0.1 -0.1 -0.1

Critical (15%) -0.4 -0.3 -0.2 -0.1 -0.1 -0.1 -0.1 0.4 -0.1 0.0 0.1 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-3-2. Clear Creek at Igo, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-69 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 53 49 46 46 47 49 50 53 57 57 56
20% 55 52 48 46 46 47 49 50 53 56 57 55
30% 54 51 47 45 45 47 48 49 52 55 56 55
40% 54 51 47 45 45 46 48 49 52 55 56 54
50% 53 51 47 45 45 46 48 49 51 55 55 54
60% 52 50 46 44 45 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 48 51 55 55 53
80% 51 50 46 44 44 45 47 48 50 54 55 52
90% 51 50 46 44 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 49 51 55 56 54

Wet (32%) 50 48 45 45 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 47 44 45 46 48 49 51 55 55 54

Dry (24%) 54 51 47 45 45 46 48 49 51 55 56 55
Critical (15%) 55 53 48 46 46 47 49 50 53 55 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 53 49 46 46 47 49 50 53 57 57 56
20% 55 52 48 46 46 47 49 50 53 56 57 55
30% 54 51 47 45 45 47 48 49 52 56 56 55
40% 54 51 47 45 45 46 48 49 52 55 56 54
50% 53 51 47 45 45 46 48 49 51 55 55 54
60% 52 50 46 44 45 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 48 51 55 55 53
80% 51 50 46 44 44 45 47 48 50 54 55 52
90% 51 50 46 44 44 45 46 47 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 49 52 55 56 54

Wet (32%) 50 48 45 45 45 46 47 49 51 55 55 53
Above Normal (16%) 54 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 47 44 45 46 48 49 51 55 55 54

Dry (24%) 54 51 47 45 45 46 48 49 51 55 56 55
Critical (15%) 55 53 48 46 46 47 49 50 54 56 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.2 0.1 0.1 0.1 -0.1 -0.3

0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0

0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

0.4 -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0

0.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
0.9 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.1 0.0

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.1
Dry (24%) -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.4 0.2 -0.2 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-3-3. Clear Creek at Igo, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-70 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 49 51 53 57 57 56
20% 55 52 48 46 46 47 49 51 52 56 56 55
30% 54 51 47 45 45 47 48 50 52 56 56 54
40% 54 51 47 45 45 46 48 50 52 55 56 54
50% 53 51 47 45 45 46 48 50 51 55 55 54
60% 52 50 46 44 44 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 49 51 55 55 53
80% 51 50 46 44 44 45 47 49 50 54 55 52
90% 51 50 46 43 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 50 51 55 56 54

Wet (32%) 50 48 45 44 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 46 44 45 46 48 50 51 55 55 54

Dry (24%) 53 51 47 45 45 46 48 50 51 55 56 54
Critical (15%) 55 53 48 46 46 47 49 51 53 56 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 53 49 46 46 47 49 50 53 57 57 56
20% 55 52 48 46 46 47 49 50 53 56 57 55
30% 54 51 47 45 45 47 48 49 52 55 56 55
40% 54 51 47 45 45 46 48 49 52 55 56 54
50% 53 51 47 45 45 46 48 49 51 55 55 54
60% 52 50 46 44 45 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 48 51 55 55 53
80% 51 50 46 44 44 45 47 48 50 54 55 52
90% 51 50 46 44 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 49 51 55 56 54

Wet (32%) 50 48 45 45 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 47 44 45 46 48 49 51 55 55 54

Dry (24%) 54 51 47 45 45 46 48 49 51 55 56 55
Critical (15%) 55 53 48 46 46 47 49 50 53 55 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 0.2 0.1 -0.1 0.0 0.0 -0.1 -0.6 0.2 0.1 0.0 0.3
0.2 0.4 0.2 -0.2 0.1 0.0 0.0 0.1 -0.6 0.2 0.0 0.2 0.2
0.3 0.4 0.0 0.0 0.0 0.0 0.1 -0.1 -0.7 0.0 -0.1 -0.1 0.4
0.4 0.1 0.0 0.0 0.0 0.0 0.2 0.0 -0.6 0.0 -0.1 -0.1 0.0
0.5 0.2 -0.1 0.1 0.0 0.0 0.1 0.0 -0.5 0.0 -0.1 -0.1 -0.1

0.6 -0.1 0.0 0.1 0.0 0.1 0.0 0.0 -0.6 -0.1 -0.2 0.0 0.0

0.7 -0.1 0.1 0.0 0.1 0.1 0.0 0.0 -0.7 0.0 -0.1 -0.2 0.0
0.8 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 -0.8 0.0 -0.1 -0.1 -0.1

0.9 -0.1 0.1 0.2 0.2 0.0 0.0 0.0 -0.6 0.0 -0.1 -0.1 0.0

Full Simulation Period
b 0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 0.0 -0.1 -0.1 0.0

Wet (32%) -0.1 0.1 0.0 0.0 0.0 0.1 0.0 -0.6 0.0 -0.1 -0.1 -0.1

Above Normal (16%) 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.7 0.0 0.0 0.0 0.1
Below Normal (13%) 0.1 0.0 0.2 0.0 0.0 0.1 0.1 -0.8 -0.2 -0.1 -0.1 0.0

Dry (24%) 0.5 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 0.1 0.0 0.0 0.1
Critical (15%) 0.3 0.1 0.1 0.0 0.1 0.0 0.1 -0.4 0.0 -0.1 -0.1 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-3-4. Clear Creek at Igo, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-71 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 49 51 53 57 57 56
20% 55 52 48 46 46 47 49 51 52 56 56 55
30% 54 51 47 45 45 47 48 50 52 56 56 54
40% 54 51 47 45 45 46 48 50 52 55 56 54
50% 53 51 47 45 45 46 48 50 51 55 55 54
60% 52 50 46 44 44 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 49 51 55 55 53
80% 51 50 46 44 44 45 47 49 50 54 55 52
90% 51 50 46 43 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 50 51 55 56 54

Wet (32%) 50 48 45 44 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 46 44 45 46 48 50 51 55 55 54

Dry (24%) 53 51 47 45 45 46 48 50 51 55 56 54
Critical (15%) 55 53 48 46 46 47 49 51 53 56 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 49 51 53 57 57 56
20% 55 52 48 46 46 47 49 51 52 56 56 55
30% 54 51 47 45 45 46 48 50 52 55 56 55
40% 54 51 47 45 45 46 48 50 52 55 56 54
50% 53 51 47 45 45 46 48 50 51 55 55 54
60% 52 50 46 44 44 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 49 51 55 55 53
80% 51 50 46 44 44 45 47 49 50 54 55 53
90% 51 49 45 44 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 50 51 55 56 54

Wet (32%) 50 48 45 44 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 46 44 45 46 48 49 51 55 55 54

Dry (24%) 53 51 47 45 45 46 48 50 51 55 56 54
Critical (15%) 55 52 48 46 46 47 49 51 53 55 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1

0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 -0.1 0.0 0.0
0.3 0.2 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.1 -0.1 0.2
0.4 0.1 0.1 0.0 0.0 0.0 0.0 -0.2 -0.1 0.0 0.0 -0.1 0.0

0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 -0.1

0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0 0.0 0.0

0.7 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0
0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.1 -0.1 0.1
0.9 0.0 0.0 -0.1 0.1 -0.1 0.0 0.0 0.1 0.0 -0.1 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.0

Critical (15%) -0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-3-5. Clear Creek at Igo, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-72 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 52 49 46 46 47 49 51 53 57 57 56
20% 55 52 48 46 46 47 49 51 52 56 56 55
30% 54 51 47 45 45 47 48 50 52 56 56 54
40% 54 51 47 45 45 46 48 50 52 55 56 54
50% 53 51 47 45 45 46 48 50 51 55 55 54
60% 52 50 46 44 44 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 49 51 55 55 53
80% 51 50 46 44 44 45 47 49 50 54 55 52
90% 51 50 46 43 44 45 46 48 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 50 51 55 56 54

Wet (32%) 50 48 45 44 45 46 47 49 51 55 55 53
Above Normal (16%) 53 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 46 44 45 46 48 50 51 55 55 54

Dry (24%) 53 51 47 45 45 46 48 50 51 55 56 54
Critical (15%) 55 53 48 46 46 47 49 51 53 56 57 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 53 49 46 46 47 49 50 53 57 57 56
20% 55 52 48 46 46 47 49 50 53 56 57 55
30% 54 51 47 45 45 47 48 49 52 56 56 55
40% 54 51 47 45 45 46 48 49 52 55 56 54
50% 53 51 47 45 45 46 48 49 51 55 55 54
60% 52 50 46 44 45 46 47 49 51 55 55 53
70% 52 50 46 44 44 46 47 48 51 55 55 53
80% 51 50 46 44 44 45 47 48 50 54 55 52
90% 51 50 46 44 44 45 46 47 50 54 54 52

Full Simulation Period
b 53 51 47 45 45 46 48 49 52 55 56 54

Wet (32%) 50 48 45 45 45 46 47 49 51 55 55 53
Above Normal (16%) 54 51 47 45 45 46 47 49 51 55 55 53
Below Normal (13%) 52 50 47 44 45 46 48 49 51 55 55 54

Dry (24%) 54 51 47 45 45 46 48 49 51 55 56 55
Critical (15%) 55 53 48 46 46 47 49 50 54 56 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.3 0.2 0.0 -0.1 0.0 0.0 0.1 -0.6 0.3 0.1 0.0 0.0

0.2 0.3 0.2 -0.2 0.0 0.0 0.0 0.1 -0.5 0.2 0.0 0.1 0.2
0.3 0.4 0.0 0.0 0.0 0.0 0.1 0.0 -0.6 0.0 0.1 -0.2 0.4
0.4 0.0 0.1 0.0 0.0 0.0 0.2 0.0 -0.7 0.0 -0.1 -0.2 0.1
0.5 0.2 -0.1 0.1 0.0 0.0 0.1 0.0 -0.6 0.0 -0.1 -0.1 -0.2

0.6 -0.4 0.0 0.1 0.0 0.1 0.0 0.0 -0.6 0.0 -0.2 0.0 -0.1

0.7 -0.1 0.1 0.0 0.1 0.1 0.0 0.0 -0.7 0.0 -0.1 -0.2 0.0

0.8 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 -0.7 0.0 -0.1 -0.1 -0.1

0.9 -0.1 0.1 0.2 0.2 0.0 0.0 0.0 -0.8 0.0 -0.1 0.0 0.0

Full Simulation Period
b 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 0.1 0.0 -0.1 0.0

Wet (32%) -0.1 0.1 0.0 0.0 0.0 0.1 0.0 -0.6 0.1 0.0 -0.1 -0.2

Above Normal (16%) 0.2 0.1 0.0 0.1 0.0 0.0 -0.1 -0.8 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.2 0.0 0.0 0.1 0.1 -0.6 -0.1 -0.1 0.0 0.1

Dry (24%) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 0.1 0.0 0.0 0.1
Critical (15%) 0.2 0.1 0.1 0.0 0.1 0.0 0.1 -0.1 0.4 0.1 -0.3 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-3-6. Clear Creek at Igo, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-73 July 2015



B.4. Clear Creek at Mouth Temperature  

  

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-74 July 2015



Figure B-4-1. Clear Creek at mouth, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-75 July 2015



Figure B-4-2. Clear Creek at mouth, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-76 July 2015



Figure B-4-3. Clear Creek at mouth, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-77 July 2015



Figure B-4-4. Clear Creek at mouth, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-5. Clear Creek at mouth, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-6. Clear Creek at mouth, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-7. Clear Creek at mouth, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-8. Clear Creek at mouth, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-9. Clear Creek at mouth, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-10. Clear Creek at mouth, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-11. Clear Creek at mouth, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-12. Clear Creek at mouth, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 46 47 48 51 52 57 62 62 58
20% 56 52 48 46 46 48 50 52 55 62 61 57
30% 55 52 48 46 46 48 50 51 55 61 61 57
40% 54 51 47 45 46 47 50 51 55 61 61 56
50% 54 51 47 45 46 47 49 51 54 61 60 56
60% 53 51 47 45 45 47 49 51 54 60 60 56
70% 53 50 46 44 45 47 49 50 53 60 60 55
80% 52 50 46 44 45 46 49 50 53 60 60 55
90% 52 50 46 44 45 46 48 49 53 60 59 54

Full Simulation Period
b 54 51 47 45 46 47 49 51 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 51 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 51 54 60 60 55
Below Normal (13%) 53 50 47 45 45 47 50 50 54 61 60 56

Dry (24%) 55 51 47 45 46 48 50 51 55 61 61 57
Critical (15%) 56 53 48 46 47 49 51 52 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 47 47 48 51 53 57 62 62 58
20% 56 52 48 46 46 48 50 53 55 62 61 57
30% 55 52 47 46 46 48 50 52 55 61 61 57
40% 54 51 47 45 46 47 50 52 55 61 61 56
50% 54 51 47 45 46 47 49 52 54 61 60 56
60% 53 51 46 45 45 47 49 52 54 60 60 56
70% 53 50 46 44 45 47 49 52 54 60 60 55
80% 52 50 46 44 45 46 49 51 53 60 60 55
90% 52 50 46 44 44 46 48 51 53 60 59 55

Full Simulation Period
b 54 51 47 45 46 47 49 52 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 52 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 52 54 61 60 55
Below Normal (13%) 53 50 47 45 45 47 50 52 54 61 60 56

Dry (24%) 54 51 47 45 46 48 50 52 54 61 61 57
Critical (15%) 56 53 48 46 47 49 51 53 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.7 -0.2 0.0 0.1 0.0 0.0 -0.1 0.9 0.0 0.2 -0.1 -0.2

0.2 -0.2 0.0 0.2 0.0 0.0 0.0 0.0 1.2 -0.1 -0.1 -0.1 -0.2

0.3 -0.4 0.0 -0.2 0.0 0.0 0.0 -0.1 1.1 0.0 0.1 0.0 -0.2

0.4 -0.1 -0.1 0.0 0.0 -0.1 -0.1 0.0 1.2 0.0 0.0 0.1 0.0

0.5 -0.2 0.1 0.0 0.0 0.0 -0.1 0.0 1.2 -0.1 0.0 0.2 0.2
0.6 0.2 0.0 -0.1 0.0 -0.2 -0.1 0.0 1.1 0.0 0.1 0.1 -0.1

0.7 0.1 -0.2 0.0 -0.1 -0.1 0.0 -0.1 1.2 0.1 0.1 -0.1 0.1
0.8 -0.1 0.1 0.0 0.0 -0.1 0.0 0.0 1.3 -0.1 0.2 0.0 0.1
0.9 0.1 0.0 -0.2 -0.1 0.0 0.0 0.1 1.4 -0.1 0.0 0.1 0.1

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.1 0.0 0.0

Wet (32%) 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.1 0.1 0.2
Above Normal (16%) -0.1 0.0 0.0 0.0 0.0 0.0 0.1 1.3 0.0 0.0 0.0 -0.1

Below Normal (13%) -0.1 0.0 -0.2 0.0 0.0 -0.1 -0.1 1.3 0.2 0.1 0.1 0.0

Dry (24%) -0.4 0.0 0.0 0.0 0.0 0.0 0.0 1.2 -0.1 0.0 0.0 -0.1

Critical (15%) -0.2 -0.1 -0.1 0.0 -0.1 0.0 -0.1 0.9 0.0 0.1 0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-4-1. Clear Creek at mouth, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 46 47 48 51 52 57 62 62 58
20% 56 52 48 46 46 48 50 52 55 62 61 57
30% 55 52 48 46 46 48 50 51 55 61 61 57
40% 54 51 47 45 46 47 50 51 55 61 61 56
50% 54 51 47 45 46 47 49 51 54 61 60 56
60% 53 51 47 45 45 47 49 51 54 60 60 56
70% 53 50 46 44 45 47 49 50 53 60 60 55
80% 52 50 46 44 45 46 49 50 53 60 60 55
90% 52 50 46 44 45 46 48 49 53 60 59 54

Full Simulation Period
b 54 51 47 45 46 47 49 51 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 51 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 51 54 60 60 55
Below Normal (13%) 53 50 47 45 45 47 50 50 54 61 60 56

Dry (24%) 55 51 47 45 46 48 50 51 55 61 61 57
Critical (15%) 56 53 48 46 47 49 51 52 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 47 47 48 51 53 57 62 62 58
20% 56 52 48 46 46 48 50 53 55 62 61 57
30% 55 52 47 46 46 48 50 52 55 61 61 57
40% 54 51 47 45 46 47 50 52 54 61 61 56
50% 54 51 47 45 46 47 49 52 54 61 60 56
60% 53 51 46 45 45 47 49 52 54 60 60 56
70% 53 50 46 44 45 47 49 51 53 60 60 55
80% 52 50 46 44 45 46 49 51 53 60 60 55
90% 52 50 46 44 44 46 48 51 53 60 59 55

Full Simulation Period
b 54 51 47 45 46 47 49 52 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 52 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 52 54 61 60 55
Below Normal (13%) 53 51 47 45 45 47 50 52 54 61 60 56

Dry (24%) 54 51 47 45 46 48 50 52 54 61 61 57
Critical (15%) 56 53 48 46 47 49 51 53 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.8 -0.2 0.0 0.1 0.0 0.0 0.1 0.9 0.0 0.2 -0.1 -0.3

0.2 -0.3 -0.1 0.2 0.0 0.0 0.0 0.0 1.2 -0.1 0.0 -0.2 -0.2

0.3 -0.1 0.0 -0.2 0.0 0.0 0.0 -0.1 1.1 -0.1 -0.1 0.0 -0.1

0.4 -0.1 -0.1 -0.1 0.0 -0.1 -0.1 0.0 1.1 -0.1 0.0 0.0 -0.1

0.5 -0.2 0.1 0.0 0.0 0.0 -0.1 0.0 1.2 0.0 -0.1 0.1 0.1
0.6 0.2 0.0 -0.1 0.0 -0.2 -0.1 0.0 1.1 -0.1 0.1 0.1 -0.1

0.7 0.2 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 1.1 0.0 0.2 0.0 0.1
0.8 -0.1 0.1 -0.1 -0.1 0.0 0.0 0.0 1.2 -0.1 0.0 0.1 0.1
0.9 0.1 0.0 -0.2 0.0 -0.1 0.0 0.0 1.3 -0.1 -0.1 0.1 0.1

Full Simulation Period
b

-0.1 -0.1 -0.1 0.0 0.0 -0.1 0.0 1.1 0.0 0.0 0.0 0.0

Wet (32%) 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 1.2 0.0 0.0 0.0 0.2
Above Normal (16%) -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 -0.2 0.0 -0.1 -0.1 -0.1 1.3 0.1 0.1 0.1 -0.1

Dry (24%) -0.4 0.0 0.0 0.0 0.0 0.0 -0.1 1.1 -0.1 0.0 -0.1 -0.1

Critical (15%) -0.4 -0.3 -0.2 -0.1 -0.1 -0.1 -0.1 0.8 -0.1 0.0 0.1 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-4-2. Clear Creek at mouth, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 46 47 48 51 52 57 62 62 58
20% 56 52 48 46 46 48 50 52 55 62 61 57
30% 55 52 48 46 46 48 50 51 55 61 61 57
40% 54 51 47 45 46 47 50 51 55 61 61 56
50% 54 51 47 45 46 47 49 51 54 61 60 56
60% 53 51 47 45 45 47 49 51 54 60 60 56
70% 53 50 46 44 45 47 49 50 53 60 60 55
80% 52 50 46 44 45 46 49 50 53 60 60 55
90% 52 50 46 44 45 46 48 49 53 60 59 54

Full Simulation Period
b 54 51 47 45 46 47 49 51 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 51 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 51 54 60 60 55
Below Normal (13%) 53 50 47 45 45 47 50 50 54 61 60 56

Dry (24%) 55 51 47 45 46 48 50 51 55 61 61 57
Critical (15%) 56 53 48 46 47 49 51 52 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 46 47 48 51 53 57 62 62 58
20% 56 52 48 46 46 48 50 52 56 62 61 57
30% 55 52 48 46 46 48 50 51 55 61 61 57
40% 54 51 47 45 46 47 50 51 55 61 61 57
50% 54 51 47 45 46 47 49 51 54 61 60 56
60% 53 51 47 45 45 47 49 51 54 60 60 56
70% 53 50 46 44 45 47 49 50 53 60 60 55
80% 52 50 46 44 45 46 49 50 53 60 60 55
90% 52 50 46 44 45 46 48 49 53 60 59 54

Full Simulation Period
b 54 51 47 45 46 47 49 51 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 51 54 61 60 55
Above Normal (16%) 55 51 47 45 45 47 49 50 54 60 60 55
Below Normal (13%) 53 50 47 45 45 47 50 51 54 61 60 56

Dry (24%) 55 51 47 45 46 48 50 51 54 61 61 57
Critical (15%) 56 53 48 46 47 49 51 53 58 61 61 59

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.0 -0.1

0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0
0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.6 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2

0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.1
Dry (24%) -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.2 -0.2 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-4-3. Clear Creek at mouth, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 47 47 48 51 53 57 62 62 58
20% 56 52 48 46 46 48 50 53 55 62 61 57
30% 55 52 47 46 46 48 50 52 55 61 61 57
40% 54 51 47 45 46 47 50 52 55 61 61 56
50% 54 51 47 45 46 47 49 52 54 61 60 56
60% 53 51 46 45 45 47 49 52 54 60 60 56
70% 53 50 46 44 45 47 49 52 54 60 60 55
80% 52 50 46 44 45 46 49 51 53 60 60 55
90% 52 50 46 44 44 46 48 51 53 60 59 55

Full Simulation Period
b 54 51 47 45 46 47 49 52 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 52 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 52 54 61 60 55
Below Normal (13%) 53 50 47 45 45 47 50 52 54 61 60 56

Dry (24%) 54 51 47 45 46 48 50 52 54 61 61 57
Critical (15%) 56 53 48 46 47 49 51 53 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 46 47 48 51 52 57 62 62 58
20% 56 52 48 46 46 48 50 52 55 62 61 57
30% 55 52 48 46 46 48 50 51 55 61 61 57
40% 54 51 47 45 46 47 50 51 55 61 61 56
50% 54 51 47 45 46 47 49 51 54 61 60 56
60% 53 51 47 45 45 47 49 51 54 60 60 56
70% 53 50 46 44 45 47 49 50 53 60 60 55
80% 52 50 46 44 45 46 49 50 53 60 60 55
90% 52 50 46 44 45 46 48 49 53 60 59 54

Full Simulation Period
b 54 51 47 45 46 47 49 51 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 51 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 51 54 60 60 55
Below Normal (13%) 53 50 47 45 45 47 50 50 54 61 60 56

Dry (24%) 55 51 47 45 46 48 50 51 55 61 61 57
Critical (15%) 56 53 48 46 47 49 51 52 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.7 0.2 0.0 -0.1 0.0 0.0 0.1 -0.9 0.0 -0.2 0.1 0.2
0.2 0.2 0.0 -0.2 0.0 0.0 0.0 0.0 -1.2 0.1 0.1 0.1 0.2
0.3 0.4 0.0 0.2 0.0 0.0 0.0 0.1 -1.1 0.0 -0.1 0.0 0.2
0.4 0.1 0.1 0.0 0.0 0.1 0.1 0.0 -1.2 0.0 0.0 -0.1 0.0
0.5 0.2 -0.1 0.0 0.0 0.0 0.1 0.0 -1.2 0.1 0.0 -0.2 -0.2

0.6 -0.2 0.0 0.1 0.0 0.2 0.1 0.0 -1.1 0.0 -0.1 -0.1 0.1
0.7 -0.1 0.2 0.0 0.1 0.1 0.0 0.1 -1.2 -0.1 -0.1 0.1 -0.1

0.8 0.1 -0.1 0.0 0.0 0.1 0.0 0.0 -1.3 0.1 -0.2 0.0 -0.1

0.9 -0.1 0.0 0.2 0.1 0.0 0.0 -0.1 -1.4 0.1 0.0 -0.1 -0.1

Full Simulation Period
b 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -1.2 0.0 -0.1 0.0 0.0

Wet (32%) -0.1 0.1 0.0 0.0 0.0 0.0 0.0 -1.2 0.0 -0.1 -0.1 -0.2

Above Normal (16%) 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -1.3 0.0 0.0 0.0 0.1
Below Normal (13%) 0.1 0.0 0.2 0.0 0.0 0.1 0.1 -1.3 -0.2 -0.1 -0.1 0.0

Dry (24%) 0.4 0.0 0.0 0.0 0.0 0.0 0.0 -1.2 0.1 0.0 0.0 0.1
Critical (15%) 0.2 0.1 0.1 0.0 0.1 0.0 0.1 -0.9 0.0 -0.1 -0.1 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-4-4. Clear Creek at mouth, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 47 47 48 51 53 57 62 62 58
20% 56 52 48 46 46 48 50 53 55 62 61 57
30% 55 52 47 46 46 48 50 52 55 61 61 57
40% 54 51 47 45 46 47 50 52 55 61 61 56
50% 54 51 47 45 46 47 49 52 54 61 60 56
60% 53 51 46 45 45 47 49 52 54 60 60 56
70% 53 50 46 44 45 47 49 52 54 60 60 55
80% 52 50 46 44 45 46 49 51 53 60 60 55
90% 52 50 46 44 44 46 48 51 53 60 59 55

Full Simulation Period
b 54 51 47 45 46 47 49 52 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 52 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 52 54 61 60 55
Below Normal (13%) 53 50 47 45 45 47 50 52 54 61 60 56

Dry (24%) 54 51 47 45 46 48 50 52 54 61 61 57
Critical (15%) 56 53 48 46 47 49 51 53 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 47 47 48 51 53 57 62 62 58
20% 56 52 48 46 46 48 50 53 55 62 61 57
30% 55 52 47 46 46 48 50 52 55 61 61 57
40% 54 51 47 45 46 47 50 52 54 61 61 56
50% 54 51 47 45 46 47 49 52 54 61 60 56
60% 53 51 46 45 45 47 49 52 54 60 60 56
70% 53 50 46 44 45 47 49 51 53 60 60 55
80% 52 50 46 44 45 46 49 51 53 60 60 55
90% 52 50 46 44 44 46 48 51 53 60 59 55

Full Simulation Period
b 54 51 47 45 46 47 49 52 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 52 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 52 54 61 60 55
Below Normal (13%) 53 51 47 45 45 47 50 52 54 61 60 56

Dry (24%) 54 51 47 45 46 48 50 52 54 61 61 57
Critical (15%) 56 53 48 46 47 49 51 53 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.1 0.0 0.0 0.0 -0.1

0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0

0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0 0.1
0.4 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 -0.1 0.0

0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0 0.0

0.6 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0

0.7 0.1 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0

0.8 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 -0.1 -0.2 0.1 0.0
0.9 0.0 0.0 -0.1 0.2 0.0 0.0 -0.1 -0.1 0.0 -0.1 0.0 -0.1

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.0

Critical (15%) -0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-4-5. Clear Creek at mouth, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 47 47 48 51 53 57 62 62 58
20% 56 52 48 46 46 48 50 53 55 62 61 57
30% 55 52 47 46 46 48 50 52 55 61 61 57
40% 54 51 47 45 46 47 50 52 55 61 61 56
50% 54 51 47 45 46 47 49 52 54 61 60 56
60% 53 51 46 45 45 47 49 52 54 60 60 56
70% 53 50 46 44 45 47 49 52 54 60 60 55
80% 52 50 46 44 45 46 49 51 53 60 60 55
90% 52 50 46 44 44 46 48 51 53 60 59 55

Full Simulation Period
b 54 51 47 45 46 47 49 52 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 52 54 61 60 55
Above Normal (16%) 54 51 47 45 45 47 49 52 54 61 60 55
Below Normal (13%) 53 50 47 45 45 47 50 52 54 61 60 56

Dry (24%) 54 51 47 45 46 48 50 52 54 61 61 57
Critical (15%) 56 53 48 46 47 49 51 53 58 61 61 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 57 53 49 46 47 48 51 53 57 62 62 58
20% 56 52 48 46 46 48 50 52 56 62 61 57
30% 55 52 48 46 46 48 50 51 55 61 61 57
40% 54 51 47 45 46 47 50 51 55 61 61 57
50% 54 51 47 45 46 47 49 51 54 61 60 56
60% 53 51 47 45 45 47 49 51 54 60 60 56
70% 53 50 46 44 45 47 49 50 53 60 60 55
80% 52 50 46 44 45 46 49 50 53 60 60 55
90% 52 50 46 44 45 46 48 49 53 60 59 54

Full Simulation Period
b 54 51 47 45 46 47 49 51 55 61 60 56

Wet (32%) 51 49 45 45 45 47 49 51 54 61 60 55
Above Normal (16%) 55 51 47 45 45 47 49 50 54 60 60 55
Below Normal (13%) 53 50 47 45 45 47 50 51 54 61 60 56

Dry (24%) 55 51 47 45 46 48 50 51 54 61 61 57
Critical (15%) 56 53 48 46 47 49 51 53 58 61 61 59

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.7 0.2 -0.1 -0.1 0.0 0.0 0.2 -0.9 0.0 -0.1 0.1 0.1
0.2 0.2 0.0 -0.2 0.0 0.0 0.0 0.0 -1.1 0.1 0.1 0.0 0.2
0.3 0.4 0.0 0.3 0.0 0.0 0.0 0.1 -1.1 0.0 0.0 -0.1 0.2
0.4 0.0 0.1 0.0 0.0 0.1 0.1 0.0 -1.2 0.0 0.0 -0.1 0.1
0.5 0.1 -0.1 0.0 0.0 0.0 0.1 0.0 -1.2 0.1 0.0 -0.2 -0.1

0.6 -0.3 0.0 0.0 0.0 0.1 0.1 0.0 -1.1 0.0 -0.1 -0.2 -0.1

0.7 -0.2 0.1 0.0 0.1 0.1 0.0 0.1 -1.2 0.0 -0.1 0.0 -0.1

0.8 0.1 0.0 0.0 0.0 0.1 0.0 0.0 -1.2 0.0 -0.1 0.0 -0.1

0.9 -0.1 0.1 0.1 0.2 0.0 0.0 -0.1 -1.4 0.1 0.0 0.0 -0.1

Full Simulation Period
b 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -1.1 0.1 0.0 -0.1 0.0

Wet (32%) -0.1 0.1 0.0 0.0 0.0 0.0 0.0 -1.1 0.0 0.0 0.0 -0.2

Above Normal (16%) 0.2 0.1 0.0 0.0 0.0 0.0 -0.1 -1.3 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.2 0.0 0.0 0.1 0.1 -1.1 -0.1 -0.1 0.0 0.1

Dry (24%) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -1.2 0.1 0.0 0.0 0.1
Critical (15%) 0.2 0.1 0.1 0.0 0.1 0.0 0.1 -0.6 0.3 0.1 -0.2 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-4-6. Clear Creek at mouth, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.5. Sacramento River below Keswick Temperature 
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Figure B-5-1. Sacramento River below Keswick, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-2. Sacramento River below Keswick, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-3. Sacramento River below Keswick, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-4. Sacramento River below Keswick, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-5. Sacramento River below Keswick, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-6. Sacramento River below Keswick, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-7. Sacramento River below Keswick, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-8. Sacramento River below Keswick, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-9. Sacramento River below Keswick, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-10. Sacramento River below Keswick, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-11. Sacramento River below Keswick, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-12. Sacramento River below Keswick, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Draft LTO EIS 6B-105 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 53 50 48 49 49 51 52 54 55 58
20% 56 56 53 49 48 48 49 50 51 53 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 56 52 48 47 48 49 49 50 51 53 53
50% 55 55 51 48 47 47 48 49 50 51 52 53
60% 54 55 51 47 46 47 48 49 49 51 52 52
70% 54 55 51 47 46 46 47 49 49 50 52 51
80% 54 54 50 47 45 46 47 48 49 50 51 51
90% 54 54 49 46 45 45 46 48 48 49 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 53 53 49 47 46 46 48 49 49 51 52 51
Above Normal (16%) 55 55 51 47 46 46 48 49 49 50 51 51
Below Normal (13%) 55 55 52 48 47 48 48 49 50 51 52 53

Dry (24%) 55 55 52 48 47 48 49 49 50 52 53 54
Critical (15%) 58 56 52 48 47 48 49 51 52 54 58 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 53 50 48 49 49 51 52 54 55 56
20% 56 56 52 49 48 48 49 50 51 52 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 55 51 48 47 48 49 49 50 51 53 54
50% 54 55 51 48 47 47 48 49 50 51 52 53
60% 54 54 51 47 46 47 48 49 49 51 52 53
70% 54 54 51 47 46 46 47 49 49 50 52 52
80% 54 54 50 47 45 46 47 48 49 50 51 52
90% 53 53 49 46 45 45 46 48 48 50 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 52 52 49 47 46 46 48 49 49 51 52 52
Above Normal (16%) 55 54 51 47 46 46 48 49 49 50 51 52
Below Normal (13%) 54 55 51 48 47 48 49 49 50 51 52 53

Dry (24%) 55 55 51 48 47 48 49 49 50 51 53 54
Critical (15%) 57 56 52 48 47 48 49 51 52 54 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -2.0 -0.3 -0.1 0.0 0.2 0.0 0.0 0.0 -0.4 -0.1 0.1 -1.9

0.2 -0.1 -0.1 -0.2 0.0 0.2 0.0 0.0 -0.1 -0.2 -0.3 -0.3 -0.2

0.3 0.1 -0.2 -0.4 0.0 0.0 0.0 -0.1 -0.1 -0.2 0.0 -0.1 -0.1

0.4 -0.1 -0.4 -0.4 0.0 0.0 -0.1 0.0 0.1 0.0 -0.1 -0.1 0.6
0.5 -0.1 -0.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.3
0.6 0.0 -0.6 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.7
0.7 -0.1 -0.7 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.1 -0.1 0.9
0.8 -0.2 -0.5 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.8
0.9 -0.4 -0.3 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.5

Full Simulation Period
b

-0.2 -0.4 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 -0.1 0.2

Wet (32%) -0.2 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 1.0
Above Normal (16%) -0.1 -0.4 -0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.2 0.0 0.8
Below Normal (13%) -0.3 -0.6 -0.5 -0.1 0.0 -0.1 0.2 0.3 0.0 0.0 -0.2 0.1

Dry (24%) 0.1 -0.3 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1

Critical (15%) -0.8 -0.2 0.0 0.3 0.2 0.1 0.1 0.0 -0.2 -0.1 -0.5 -1.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-5-1. Sacramento River below Keswick, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-106 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 53 50 48 49 49 51 52 54 55 58
20% 56 56 53 49 48 48 49 50 51 53 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 56 52 48 47 48 49 49 50 51 53 53
50% 55 55 51 48 47 47 48 49 50 51 52 53
60% 54 55 51 47 46 47 48 49 49 51 52 52
70% 54 55 51 47 46 46 47 49 49 50 52 51
80% 54 54 50 47 45 46 47 48 49 50 51 51
90% 54 54 49 46 45 45 46 48 48 49 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 53 53 49 47 46 46 48 49 49 51 52 51
Above Normal (16%) 55 55 51 47 46 46 48 49 49 50 51 51
Below Normal (13%) 55 55 52 48 47 48 48 49 50 51 52 53

Dry (24%) 55 55 52 48 47 48 49 49 50 52 53 54
Critical (15%) 58 56 52 48 47 48 49 51 52 54 58 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 53 50 48 49 50 51 52 54 55 56
20% 55 56 52 49 48 48 49 50 51 52 54 54
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 55 51 48 47 48 49 49 50 51 53 53
50% 54 55 51 48 47 47 48 49 50 51 52 53
60% 54 54 51 47 46 47 48 49 49 51 52 53
70% 54 54 51 47 46 46 47 49 49 50 52 52
80% 54 54 50 47 45 46 47 48 49 50 51 52
90% 53 53 49 46 45 45 46 48 48 49 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 52 53 49 47 46 46 48 49 49 51 52 52
Above Normal (16%) 55 54 51 47 46 46 48 49 49 50 51 52
Below Normal (13%) 54 55 52 48 47 48 49 49 50 51 52 53

Dry (24%) 55 55 51 48 47 48 49 49 50 51 53 54
Critical (15%) 57 56 52 48 47 48 49 51 52 54 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -2.1 -0.3 0.0 0.1 0.2 -0.1 0.1 -0.2 -0.3 -0.2 -0.2 -1.8

0.2 -0.2 -0.1 -0.3 0.0 0.2 0.0 0.1 -0.1 -0.1 -0.3 -0.3 -0.3

0.3 -0.1 -0.2 -0.3 0.0 -0.1 0.0 0.0 0.0 -0.2 0.0 -0.1 -0.2

0.4 -0.3 -0.2 -0.3 0.0 0.0 -0.1 0.1 0.1 0.1 -0.1 0.1 0.4
0.5 -0.1 -0.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.2
0.6 0.0 -0.6 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.7
0.7 -0.1 -0.7 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.6
0.8 -0.3 -0.6 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.7
0.9 -0.4 -0.2 0.2 0.2 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.5

Full Simulation Period
b

-0.2 -0.4 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 -0.1 0.1

Wet (32%) -0.2 -0.3 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.8
Above Normal (16%) 0.0 -0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.8
Below Normal (13%) -0.4 -0.6 -0.4 -0.1 0.0 -0.1 0.2 0.3 0.0 0.0 0.0 -0.3

Dry (24%) -0.1 -0.4 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.2

Critical (15%) -0.6 -0.1 0.1 0.2 0.1 0.0 0.1 0.0 -0.1 -0.1 -0.6 -1.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-5-2. Sacramento River below Keswick, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 53 50 48 49 49 51 52 54 55 58
20% 56 56 53 49 48 48 49 50 51 53 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 56 52 48 47 48 49 49 50 51 53 53
50% 55 55 51 48 47 47 48 49 50 51 52 53
60% 54 55 51 47 46 47 48 49 49 51 52 52
70% 54 55 51 47 46 46 47 49 49 50 52 51
80% 54 54 50 47 45 46 47 48 49 50 51 51
90% 54 54 49 46 45 45 46 48 48 49 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 53 53 49 47 46 46 48 49 49 51 52 51
Above Normal (16%) 55 55 51 47 46 46 48 49 49 50 51 51
Below Normal (13%) 55 55 52 48 47 48 48 49 50 51 52 53

Dry (24%) 55 55 52 48 47 48 49 49 50 52 53 54
Critical (15%) 58 56 52 48 47 48 49 51 52 54 58 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 53 50 48 49 50 51 52 54 55 59
20% 56 56 53 49 48 48 49 50 51 53 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 55 52 48 47 48 49 49 50 51 53 53
50% 54 55 51 48 47 47 48 49 50 51 52 53
60% 54 55 51 47 46 47 48 49 49 51 52 52
70% 54 55 51 47 46 46 47 49 49 50 52 51
80% 54 54 50 47 45 46 47 48 49 50 51 51
90% 54 54 49 46 44 45 46 48 48 49 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 53 53 49 47 46 46 48 49 49 51 52 51
Above Normal (16%) 55 55 51 47 46 46 48 49 49 50 51 51
Below Normal (13%) 54 55 52 48 47 48 48 49 50 51 52 53

Dry (24%) 55 55 52 48 47 48 49 49 50 51 53 54
Critical (15%) 58 56 52 48 47 48 49 51 53 54 58 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0 -0.1 0.0 0.9
0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 -0.1 -0.1

0.3 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

0.4 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
0.5 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.7 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.8 -0.1 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.1

Dry (24%) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.1 -0.1

Critical (15%) 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 -0.1 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-5-3. Sacramento River below Keswick, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 53 50 48 49 49 51 52 54 55 56
20% 56 56 52 49 48 48 49 50 51 52 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 55 51 48 47 48 49 49 50 51 53 54
50% 54 55 51 48 47 47 48 49 50 51 52 53
60% 54 54 51 47 46 47 48 49 49 51 52 53
70% 54 54 51 47 46 46 47 49 49 50 52 52
80% 54 54 50 47 45 46 47 48 49 50 51 52
90% 53 53 49 46 45 45 46 48 48 50 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 52 52 49 47 46 46 48 49 49 51 52 52
Above Normal (16%) 55 54 51 47 46 46 48 49 49 50 51 52
Below Normal (13%) 54 55 51 48 47 48 49 49 50 51 52 53

Dry (24%) 55 55 51 48 47 48 49 49 50 51 53 54
Critical (15%) 57 56 52 48 47 48 49 51 52 54 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 53 50 48 49 49 51 52 54 55 58
20% 56 56 53 49 48 48 49 50 51 53 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 56 52 48 47 48 49 49 50 51 53 53
50% 55 55 51 48 47 47 48 49 50 51 52 53
60% 54 55 51 47 46 47 48 49 49 51 52 52
70% 54 55 51 47 46 46 47 49 49 50 52 51
80% 54 54 50 47 45 46 47 48 49 50 51 51
90% 54 54 49 46 45 45 46 48 48 49 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 53 53 49 47 46 46 48 49 49 51 52 51
Above Normal (16%) 55 55 51 47 46 46 48 49 49 50 51 51
Below Normal (13%) 55 55 52 48 47 48 48 49 50 51 52 53

Dry (24%) 55 55 52 48 47 48 49 49 50 52 53 54
Critical (15%) 58 56 52 48 47 48 49 51 52 54 58 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 2.0 0.3 0.1 0.0 -0.2 0.0 0.0 0.0 0.4 0.1 -0.1 1.9
0.2 0.1 0.1 0.2 0.0 -0.2 0.0 0.0 0.1 0.2 0.3 0.3 0.2
0.3 -0.1 0.2 0.4 0.0 0.0 0.0 0.1 0.1 0.2 0.0 0.1 0.1
0.4 0.1 0.4 0.4 0.0 0.0 0.1 0.0 -0.1 0.0 0.1 0.1 -0.6

0.5 0.1 0.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 -0.3

0.6 0.0 0.6 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.2 0.0 -0.7

0.7 0.1 0.7 0.0 0.0 -0.1 -0.2 0.0 0.0 0.0 -0.1 0.1 -0.9

0.8 0.2 0.5 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.8

0.9 0.4 0.3 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 -0.5

Full Simulation Period
b 0.2 0.4 0.1 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 0.1 -0.2

Wet (32%) 0.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -1.0

Above Normal (16%) 0.1 0.4 0.1 0.0 -0.1 0.0 -0.1 0.0 0.0 -0.2 0.0 -0.8

Below Normal (13%) 0.3 0.6 0.5 0.1 0.0 0.1 -0.2 -0.3 0.0 0.0 0.2 -0.1

Dry (24%) -0.1 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
Critical (15%) 0.8 0.2 0.0 -0.3 -0.2 -0.1 -0.1 0.0 0.2 0.1 0.5 1.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-5-4. Sacramento River below Keswick, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-109 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 53 50 48 49 49 51 52 54 55 56
20% 56 56 52 49 48 48 49 50 51 52 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 55 51 48 47 48 49 49 50 51 53 54
50% 54 55 51 48 47 47 48 49 50 51 52 53
60% 54 54 51 47 46 47 48 49 49 51 52 53
70% 54 54 51 47 46 46 47 49 49 50 52 52
80% 54 54 50 47 45 46 47 48 49 50 51 52
90% 53 53 49 46 45 45 46 48 48 50 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 52 52 49 47 46 46 48 49 49 51 52 52
Above Normal (16%) 55 54 51 47 46 46 48 49 49 50 51 52
Below Normal (13%) 54 55 51 48 47 48 49 49 50 51 52 53

Dry (24%) 55 55 51 48 47 48 49 49 50 51 53 54
Critical (15%) 57 56 52 48 47 48 49 51 52 54 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 53 50 48 49 50 51 52 54 55 56
20% 55 56 52 49 48 48 49 50 51 52 54 54
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 55 51 48 47 48 49 49 50 51 53 53
50% 54 55 51 48 47 47 48 49 50 51 52 53
60% 54 54 51 47 46 47 48 49 49 51 52 53
70% 54 54 51 47 46 46 47 49 49 50 52 52
80% 54 54 50 47 45 46 47 48 49 50 51 52
90% 53 53 49 46 45 45 46 48 48 49 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 52 53 49 47 46 46 48 49 49 51 52 52
Above Normal (16%) 55 54 51 47 46 46 48 49 49 50 51 52
Below Normal (13%) 54 55 52 48 47 48 49 49 50 51 52 53

Dry (24%) 55 55 51 48 47 48 49 49 50 51 53 54
Critical (15%) 57 56 52 48 47 48 49 51 52 54 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.1 0.0 0.1 0.1 0.0 0.0 0.1 -0.2 0.1 -0.1 -0.2 0.1
0.2 -0.1 0.0 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 -0.1 -0.1

0.3 -0.1 0.0 0.1 0.0 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0

0.4 -0.1 0.2 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.2 -0.2

0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.1

0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.7 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3

0.8 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0

0.9 0.0 0.0 0.1 0.1 -0.1 0.0 0.0 0.1 0.0 -0.1 0.1 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1

Above Normal (16%) 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Below Normal (13%) 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.2 -0.3

Dry (24%) -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1

Critical (15%) 0.2 0.1 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.1 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-5-5. Sacramento River below Keswick, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 53 50 48 49 49 51 52 54 55 56
20% 56 56 52 49 48 48 49 50 51 52 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 55 51 48 47 48 49 49 50 51 53 54
50% 54 55 51 48 47 47 48 49 50 51 52 53
60% 54 54 51 47 46 47 48 49 49 51 52 53
70% 54 54 51 47 46 46 47 49 49 50 52 52
80% 54 54 50 47 45 46 47 48 49 50 51 52
90% 53 53 49 46 45 45 46 48 48 50 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 52 52 49 47 46 46 48 49 49 51 52 52
Above Normal (16%) 55 54 51 47 46 46 48 49 49 50 51 52
Below Normal (13%) 54 55 51 48 47 48 49 49 50 51 52 53

Dry (24%) 55 55 51 48 47 48 49 49 50 51 53 54
Critical (15%) 57 56 52 48 47 48 49 51 52 54 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 53 50 48 49 50 51 52 54 55 59
20% 56 56 53 49 48 48 49 50 51 53 54 55
30% 55 56 52 49 47 48 49 50 50 52 53 54
40% 55 55 52 48 47 48 49 49 50 51 53 53
50% 54 55 51 48 47 47 48 49 50 51 52 53
60% 54 55 51 47 46 47 48 49 49 51 52 52
70% 54 55 51 47 46 46 47 49 49 50 52 51
80% 54 54 50 47 45 46 47 48 49 50 51 51
90% 54 54 49 46 44 45 46 48 48 49 51 51

Full Simulation Period
b 55 55 51 48 46 47 48 49 50 51 53 54

Wet (32%) 53 53 49 47 46 46 48 49 49 51 52 51
Above Normal (16%) 55 55 51 47 46 46 48 49 49 50 51 51
Below Normal (13%) 54 55 52 48 47 48 48 49 50 51 52 53

Dry (24%) 55 55 52 48 47 48 49 49 50 51 53 54
Critical (15%) 58 56 52 48 47 48 49 51 53 54 58 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 2.1 0.3 0.1 0.2 -0.2 0.0 0.2 0.0 0.4 0.0 0.0 2.8
0.2 0.1 0.1 0.2 0.0 -0.2 0.0 0.0 0.1 0.1 0.1 0.2 0.1
0.3 0.0 0.2 0.4 0.0 -0.1 0.0 0.1 0.1 0.1 0.0 0.2 0.0
0.4 0.0 0.3 0.4 0.0 -0.1 0.1 0.0 -0.1 0.0 0.0 0.0 -0.5

0.5 0.1 0.4 0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.3

0.6 0.0 0.6 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 -0.1 0.0 -0.7

0.7 0.1 0.7 0.0 -0.1 -0.1 -0.2 0.0 0.0 0.0 -0.1 0.1 -0.9

0.8 0.1 0.5 0.2 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.8

0.9 0.4 0.2 -0.1 0.0 -0.1 0.0 0.0 0.1 0.0 -0.1 0.0 -0.5

Full Simulation Period
b 0.2 0.4 0.1 0.0 -0.1 0.0 0.0 0.0 0.1 0.0 0.1 -0.2

Wet (32%) 0.2 0.3 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 -0.9

Above Normal (16%) 0.1 0.3 0.1 0.0 -0.1 0.0 -0.1 0.0 0.0 -0.2 -0.1 -0.8

Below Normal (13%) 0.3 0.6 0.5 0.1 0.0 0.1 -0.1 -0.2 0.0 0.0 0.3 0.0

Dry (24%) 0.0 0.3 0.2 0.1 0.0 0.0 0.0 0.1 0.1 0.0 -0.2 0.0
Critical (15%) 0.9 0.3 0.0 -0.3 -0.2 -0.1 0.0 0.0 0.2 0.0 0.4 1.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-5-6. Sacramento River below Keswick, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.6. Sacramento River at Balls Ferry Temperature 
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Figure B-6-1. Sacramento River at Balls Ferry, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-2. Sacramento River at Balls Ferry, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-3. Sacramento River at Balls Ferry, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-4. Sacramento River at Balls Ferry, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-5. Sacramento River at Balls Ferry, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-6. Sacramento River at Balls Ferry, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-7. Sacramento River at Balls Ferry, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-8. Sacramento River at Balls Ferry, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-9. Sacramento River at Balls Ferry, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-10. Sacramento River at Balls Ferry, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-11. Sacramento River at Balls Ferry, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-12. Sacramento River at Balls Ferry, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 52 49 49 51 53 55 55 56 57 61
20% 57 56 51 49 48 50 52 54 54 55 57 58
30% 56 55 51 48 48 50 52 53 54 55 56 57
40% 56 55 50 48 48 50 51 53 53 54 55 56
50% 55 55 50 47 47 49 51 53 53 54 55 55
60% 55 54 50 47 47 48 51 52 53 53 55 54
70% 55 54 49 47 46 48 50 52 52 53 54 53
80% 55 54 49 46 46 47 50 52 52 53 54 53
90% 54 53 48 46 45 47 49 51 52 52 53 52

Full Simulation Period
b 56 55 50 47 47 49 51 53 53 54 56 56

Wet (32%) 53 52 48 47 46 47 50 53 53 53 54 53
Above Normal (16%) 56 54 50 47 46 48 51 53 52 52 54 54
Below Normal (13%) 56 55 51 47 47 50 51 52 53 53 55 56

Dry (24%) 56 55 50 48 48 50 52 53 53 54 56 57
Critical (15%) 59 56 51 48 48 50 51 54 55 57 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 52 49 49 51 53 55 55 56 58 59
20% 57 56 51 48 48 50 52 54 54 55 56 58
30% 56 55 51 48 48 50 52 53 53 54 56 57
40% 56 55 50 48 48 49 51 53 53 54 55 57
50% 56 54 50 47 47 49 51 53 53 54 55 56
60% 55 54 50 47 47 48 51 52 53 53 55 56
70% 55 53 49 47 46 48 50 52 52 53 54 55
80% 55 53 49 46 46 47 50 52 52 52 54 55
90% 54 53 48 46 45 47 49 51 51 52 53 54

Full Simulation Period
b 56 54 50 47 47 49 51 53 53 54 55 57

Wet (32%) 53 52 48 47 46 48 50 53 53 53 54 55
Above Normal (16%) 56 54 50 47 46 48 51 52 52 53 54 55
Below Normal (13%) 55 54 50 47 47 49 51 52 53 53 54 56

Dry (24%) 56 54 50 48 48 50 52 53 53 54 56 57
Critical (15%) 58 56 51 48 48 50 51 54 55 57 60 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -1.5 -0.3 0.0 0.1 0.2 -0.3 0.2 0.1 -0.4 -0.4 0.5 -1.3

0.2 0.0 -0.1 -0.3 -0.1 0.1 0.0 -0.1 -0.1 0.0 -0.2 -0.3 -0.3

0.3 0.0 -0.4 -0.2 0.0 0.0 0.1 0.1 -0.1 -0.3 -0.2 -0.2 -0.2

0.4 0.0 -0.5 -0.2 0.1 0.0 -0.1 -0.2 -0.1 -0.2 0.0 -0.1 0.6
0.5 0.1 -0.5 -0.2 -0.1 0.0 -0.1 -0.1 -0.1 -0.3 0.0 -0.2 0.6
0.6 0.0 -0.5 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.2 0.0 1.7
0.7 0.0 -0.5 0.1 0.0 0.0 0.2 -0.1 -0.2 -0.1 0.2 -0.1 1.7
0.8 -0.3 -0.5 0.2 0.0 0.1 0.0 -0.3 -0.2 -0.2 -0.1 -0.1 1.8
0.9 0.0 -0.1 0.1 0.0 0.0 0.1 -0.1 0.0 -0.2 0.1 -0.1 1.3

Full Simulation Period
b

-0.1 -0.4 -0.1 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0 -0.2 0.7

Wet (32%) -0.1 -0.3 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.2 2.0
Above Normal (16%) 0.0 -0.4 -0.1 0.1 0.0 -0.1 0.0 -0.2 -0.2 0.1 -0.1 1.5
Below Normal (13%) -0.3 -0.6 -0.4 0.0 0.0 -0.2 0.0 0.0 -0.2 0.0 -0.3 0.0

Dry (24%) 0.0 -0.3 -0.2 -0.1 0.0 0.0 -0.1 -0.1 -0.3 -0.1 0.1 -0.1

Critical (15%) -0.6 -0.3 0.0 0.2 0.2 0.0 0.0 0.0 -0.3 -0.1 -0.4 -1.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-6-1. Sacramento River at Balls Ferry, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 52 49 49 51 53 55 55 56 57 61
20% 57 56 51 49 48 50 52 54 54 55 57 58
30% 56 55 51 48 48 50 52 53 54 55 56 57
40% 56 55 50 48 48 50 51 53 53 54 55 56
50% 55 55 50 47 47 49 51 53 53 54 55 55
60% 55 54 50 47 47 48 51 52 53 53 55 54
70% 55 54 49 47 46 48 50 52 52 53 54 53
80% 55 54 49 46 46 47 50 52 52 53 54 53
90% 54 53 48 46 45 47 49 51 52 52 53 52

Full Simulation Period
b 56 55 50 47 47 49 51 53 53 54 56 56

Wet (32%) 53 52 48 47 46 47 50 53 53 53 54 53
Above Normal (16%) 56 54 50 47 46 48 51 53 52 52 54 54
Below Normal (13%) 56 55 51 47 47 50 51 52 53 53 55 56

Dry (24%) 56 55 50 48 48 50 52 53 53 54 56 57
Critical (15%) 59 56 51 48 48 50 51 54 55 57 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 52 49 49 51 53 55 55 56 57 59
20% 57 55 51 48 48 50 52 54 54 55 56 58
30% 56 55 51 48 48 50 52 53 53 54 56 57
40% 56 55 50 48 48 50 51 53 53 54 55 57
50% 56 54 50 47 47 49 51 53 53 54 55 56
60% 55 54 50 47 47 48 51 52 53 53 55 56
70% 55 53 49 47 46 48 50 52 52 53 54 55
80% 54 53 49 46 46 47 50 52 52 52 54 54
90% 54 53 49 46 45 47 49 51 52 52 53 54

Full Simulation Period
b 56 54 50 47 47 49 51 53 53 54 56 57

Wet (32%) 53 52 48 47 46 48 50 53 53 53 54 55
Above Normal (16%) 56 54 50 47 46 48 51 52 52 53 54 55
Below Normal (13%) 55 54 50 47 47 50 51 52 53 53 55 56

Dry (24%) 56 54 50 48 48 50 52 53 53 54 56 57
Critical (15%) 58 56 51 48 48 50 52 54 55 57 59 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -1.4 -0.3 0.1 -0.1 0.2 -0.2 0.2 0.1 -0.3 -0.3 -0.2 -1.4

0.2 -0.1 -0.1 -0.3 -0.1 0.1 0.0 -0.1 -0.2 0.0 -0.2 -0.5 -0.4

0.3 0.0 -0.3 -0.1 0.0 0.0 0.0 0.1 0.0 -0.3 -0.2 -0.1 -0.2

0.4 -0.1 -0.5 -0.2 0.1 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.1 0.5
0.5 0.0 -0.5 -0.2 -0.1 0.0 -0.1 0.0 -0.1 -0.2 0.0 -0.1 0.4
0.6 0.1 -0.6 0.0 0.1 0.0 0.0 0.0 -0.1 -0.2 0.2 0.0 1.6
0.7 -0.1 -0.5 0.1 0.0 0.0 0.1 0.0 -0.2 -0.2 0.1 -0.1 1.3
0.8 -0.3 -0.6 0.1 0.1 0.2 0.0 -0.3 0.0 -0.2 -0.1 -0.1 1.6
0.9 -0.2 -0.2 0.2 0.0 0.0 0.1 0.0 0.0 -0.1 0.1 -0.1 1.1

Full Simulation Period
b

-0.2 -0.4 -0.1 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.2 0.5

Wet (32%) -0.1 -0.3 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 1.8
Above Normal (16%) 0.0 -0.4 -0.2 0.0 0.0 -0.1 0.0 -0.2 -0.1 0.2 0.1 1.5
Below Normal (13%) -0.3 -0.6 -0.4 0.0 0.0 -0.2 0.0 0.0 -0.1 -0.1 -0.1 -0.7

Dry (24%) -0.1 -0.4 -0.1 -0.1 0.0 0.0 -0.1 -0.1 -0.3 -0.1 -0.2 -0.2

Critical (15%) -0.5 -0.2 0.0 0.2 0.1 0.0 0.1 0.0 -0.3 0.0 -0.5 -1.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-6-2. Sacramento River at Balls Ferry, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 52 49 49 51 53 55 55 56 57 61
20% 57 56 51 49 48 50 52 54 54 55 57 58
30% 56 55 51 48 48 50 52 53 54 55 56 57
40% 56 55 50 48 48 50 51 53 53 54 55 56
50% 55 55 50 47 47 49 51 53 53 54 55 55
60% 55 54 50 47 47 48 51 52 53 53 55 54
70% 55 54 49 47 46 48 50 52 52 53 54 53
80% 55 54 49 46 46 47 50 52 52 53 54 53
90% 54 53 48 46 45 47 49 51 52 52 53 52

Full Simulation Period
b 56 55 50 47 47 49 51 53 53 54 56 56

Wet (32%) 53 52 48 47 46 47 50 53 53 53 54 53
Above Normal (16%) 56 54 50 47 46 48 51 53 52 52 54 54
Below Normal (13%) 56 55 51 47 47 50 51 52 53 53 55 56

Dry (24%) 56 55 50 48 48 50 52 53 53 54 56 57
Critical (15%) 59 56 51 48 48 50 51 54 55 57 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 52 49 49 51 53 55 56 56 58 61
20% 57 56 51 49 48 50 52 54 54 55 57 58
30% 56 55 51 48 48 50 52 54 54 55 56 57
40% 56 55 50 47 48 50 51 53 53 54 55 56
50% 56 55 50 47 47 49 51 53 53 54 55 55
60% 55 54 50 47 47 48 51 52 53 53 55 54
70% 55 54 49 47 46 48 50 52 52 53 54 53
80% 55 54 49 46 46 47 50 52 52 53 54 53
90% 54 53 48 46 45 47 49 51 52 52 54 52

Full Simulation Period
b 56 55 50 47 47 49 51 53 53 54 56 56

Wet (32%) 53 52 48 47 46 47 50 53 53 53 54 53
Above Normal (16%) 56 54 50 47 46 48 51 53 52 52 54 54
Below Normal (13%) 55 54 51 47 48 50 51 53 53 53 55 56

Dry (24%) 56 55 50 48 48 50 52 53 53 54 56 57
Critical (15%) 59 56 51 48 48 50 52 54 56 57 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.1 0.7
0.2 -0.2 -0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.1 0.0

0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 -0.1 0.0 -0.1

0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1

0.5 0.0 -0.1 0.0 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 -0.1

0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2
0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0

0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.9 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1 -0.2 -0.1

Critical (15%) 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 -0.2 -0.2 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-6-3. Sacramento River at Balls Ferry, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 52 49 49 51 53 55 55 56 58 59
20% 57 56 51 48 48 50 52 54 54 55 56 58
30% 56 55 51 48 48 50 52 53 53 54 56 57
40% 56 55 50 48 48 49 51 53 53 54 55 57
50% 56 54 50 47 47 49 51 53 53 54 55 56
60% 55 54 50 47 47 48 51 52 53 53 55 56
70% 55 53 49 47 46 48 50 52 52 53 54 55
80% 55 53 49 46 46 47 50 52 52 52 54 55
90% 54 53 48 46 45 47 49 51 51 52 53 54

Full Simulation Period
b 56 54 50 47 47 49 51 53 53 54 55 57

Wet (32%) 53 52 48 47 46 48 50 53 53 53 54 55
Above Normal (16%) 56 54 50 47 46 48 51 52 52 53 54 55
Below Normal (13%) 55 54 50 47 47 49 51 52 53 53 54 56

Dry (24%) 56 54 50 48 48 50 52 53 53 54 56 57
Critical (15%) 58 56 51 48 48 50 51 54 55 57 60 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 52 49 49 51 53 55 55 56 57 61
20% 57 56 51 49 48 50 52 54 54 55 57 58
30% 56 55 51 48 48 50 52 53 54 55 56 57
40% 56 55 50 48 48 50 51 53 53 54 55 56
50% 55 55 50 47 47 49 51 53 53 54 55 55
60% 55 54 50 47 47 48 51 52 53 53 55 54
70% 55 54 49 47 46 48 50 52 52 53 54 53
80% 55 54 49 46 46 47 50 52 52 53 54 53
90% 54 53 48 46 45 47 49 51 52 52 53 52

Full Simulation Period
b 56 55 50 47 47 49 51 53 53 54 56 56

Wet (32%) 53 52 48 47 46 47 50 53 53 53 54 53
Above Normal (16%) 56 54 50 47 46 48 51 53 52 52 54 54
Below Normal (13%) 56 55 51 47 47 50 51 52 53 53 55 56

Dry (24%) 56 55 50 48 48 50 52 53 53 54 56 57
Critical (15%) 59 56 51 48 48 50 51 54 55 57 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.5 0.3 0.0 -0.1 -0.2 0.3 -0.2 -0.1 0.4 0.4 -0.5 1.3
0.2 0.0 0.1 0.3 0.1 -0.1 0.0 0.1 0.1 0.0 0.2 0.3 0.3
0.3 0.0 0.4 0.2 0.0 0.0 -0.1 -0.1 0.1 0.3 0.2 0.2 0.2
0.4 0.0 0.5 0.2 -0.1 0.0 0.1 0.2 0.1 0.2 0.0 0.1 -0.6

0.5 -0.1 0.5 0.2 0.1 0.0 0.1 0.1 0.1 0.3 0.0 0.2 -0.6

0.6 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.1 0.2 -0.2 0.0 -1.7

0.7 0.0 0.5 -0.1 0.0 0.0 -0.2 0.1 0.2 0.1 -0.2 0.1 -1.7

0.8 0.3 0.5 -0.2 0.0 -0.1 0.0 0.3 0.2 0.2 0.1 0.1 -1.8

0.9 0.0 0.1 -0.1 0.0 0.0 -0.1 0.1 0.0 0.2 -0.1 0.1 -1.3

Full Simulation Period
b 0.1 0.4 0.1 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.2 -0.7

Wet (32%) 0.1 0.3 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 -2.0

Above Normal (16%) 0.0 0.4 0.1 -0.1 0.0 0.1 0.0 0.2 0.2 -0.1 0.1 -1.5

Below Normal (13%) 0.3 0.6 0.4 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.3 0.0
Dry (24%) 0.0 0.3 0.2 0.1 0.0 0.0 0.1 0.1 0.3 0.1 -0.1 0.1

Critical (15%) 0.6 0.3 0.0 -0.2 -0.2 0.0 0.0 0.0 0.3 0.1 0.4 1.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-6-4. Sacramento River at Balls Ferry, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 52 49 49 51 53 55 55 56 58 59
20% 57 56 51 48 48 50 52 54 54 55 56 58
30% 56 55 51 48 48 50 52 53 53 54 56 57
40% 56 55 50 48 48 49 51 53 53 54 55 57
50% 56 54 50 47 47 49 51 53 53 54 55 56
60% 55 54 50 47 47 48 51 52 53 53 55 56
70% 55 53 49 47 46 48 50 52 52 53 54 55
80% 55 53 49 46 46 47 50 52 52 52 54 55
90% 54 53 48 46 45 47 49 51 51 52 53 54

Full Simulation Period
b 56 54 50 47 47 49 51 53 53 54 55 57

Wet (32%) 53 52 48 47 46 48 50 53 53 53 54 55
Above Normal (16%) 56 54 50 47 46 48 51 52 52 53 54 55
Below Normal (13%) 55 54 50 47 47 49 51 52 53 53 54 56

Dry (24%) 56 54 50 48 48 50 52 53 53 54 56 57
Critical (15%) 58 56 51 48 48 50 51 54 55 57 60 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 52 49 49 51 53 55 55 56 57 59
20% 57 55 51 48 48 50 52 54 54 55 56 58
30% 56 55 51 48 48 50 52 53 53 54 56 57
40% 56 55 50 48 48 50 51 53 53 54 55 57
50% 56 54 50 47 47 49 51 53 53 54 55 56
60% 55 54 50 47 47 48 51 52 53 53 55 56
70% 55 53 49 47 46 48 50 52 52 53 54 55
80% 54 53 49 46 46 47 50 52 52 52 54 54
90% 54 53 49 46 45 47 49 51 52 52 53 54

Full Simulation Period
b 56 54 50 47 47 49 51 53 53 54 56 57

Wet (32%) 53 52 48 47 46 48 50 53 53 53 54 55
Above Normal (16%) 56 54 50 47 46 48 51 52 52 53 54 55
Below Normal (13%) 55 54 50 47 47 50 51 52 53 53 55 56

Dry (24%) 56 54 50 48 48 50 52 53 53 54 56 57
Critical (15%) 58 56 51 48 48 50 52 54 55 57 59 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 0.0 0.1 -0.3 0.0 0.1 0.0 -0.1 0.1 0.1 -0.6 -0.1

0.2 -0.2 -0.1 0.0 0.0 -0.1 0.0 0.1 -0.1 0.0 -0.1 -0.2 -0.1

0.3 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 -0.1

0.4 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.1 -0.1

0.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 -0.2

0.6 0.1 -0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1

0.7 -0.1 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 -0.4

0.8 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 -0.2

0.9 -0.1 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 -0.2

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.2

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 -0.1 0.2 -0.6

Dry (24%) -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.2 -0.1

Critical (15%) 0.1 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 -0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-6-5. Sacramento River at Balls Ferry, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 52 49 49 51 53 55 55 56 58 59
20% 57 56 51 48 48 50 52 54 54 55 56 58
30% 56 55 51 48 48 50 52 53 53 54 56 57
40% 56 55 50 48 48 49 51 53 53 54 55 57
50% 56 54 50 47 47 49 51 53 53 54 55 56
60% 55 54 50 47 47 48 51 52 53 53 55 56
70% 55 53 49 47 46 48 50 52 52 53 54 55
80% 55 53 49 46 46 47 50 52 52 52 54 55
90% 54 53 48 46 45 47 49 51 51 52 53 54

Full Simulation Period
b 56 54 50 47 47 49 51 53 53 54 55 57

Wet (32%) 53 52 48 47 46 48 50 53 53 53 54 55
Above Normal (16%) 56 54 50 47 46 48 51 52 52 53 54 55
Below Normal (13%) 55 54 50 47 47 49 51 52 53 53 54 56

Dry (24%) 56 54 50 48 48 50 52 53 53 54 56 57
Critical (15%) 58 56 51 48 48 50 51 54 55 57 60 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 52 49 49 51 53 55 56 56 58 61
20% 57 56 51 49 48 50 52 54 54 55 57 58
30% 56 55 51 48 48 50 52 54 54 55 56 57
40% 56 55 50 47 48 50 51 53 53 54 55 56
50% 56 55 50 47 47 49 51 53 53 54 55 55
60% 55 54 50 47 47 48 51 52 53 53 55 54
70% 55 54 49 47 46 48 50 52 52 53 54 53
80% 55 54 49 46 46 47 50 52 52 53 54 53
90% 54 53 48 46 45 47 49 51 52 52 54 52

Full Simulation Period
b 56 55 50 47 47 49 51 53 53 54 56 56

Wet (32%) 53 52 48 47 46 47 50 53 53 53 54 53
Above Normal (16%) 56 54 50 47 46 48 51 53 52 52 54 54
Below Normal (13%) 55 54 51 47 48 50 51 53 53 53 55 56

Dry (24%) 56 55 50 48 48 50 52 53 53 54 56 57
Critical (15%) 59 56 51 48 48 50 52 54 56 57 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.5 0.3 -0.1 -0.1 -0.2 0.3 -0.2 -0.1 0.5 0.3 -0.4 2.0
0.2 -0.2 0.0 0.4 0.1 -0.1 0.0 0.2 0.0 0.0 0.2 0.2 0.2
0.3 0.0 0.4 0.2 0.0 0.0 0.0 0.0 0.2 0.2 0.1 0.2 0.1
0.4 -0.1 0.5 0.2 -0.1 0.0 0.1 0.2 0.2 0.2 0.0 0.0 -0.7

0.5 0.0 0.4 0.2 -0.1 0.0 0.2 0.2 0.2 0.3 0.0 0.3 -0.7

0.6 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.1 0.2 -0.3 0.0 -1.5

0.7 0.0 0.5 -0.1 0.0 0.0 -0.2 0.1 0.3 0.1 -0.2 0.1 -1.7

0.8 0.3 0.5 -0.2 0.0 -0.1 0.0 0.3 0.2 0.2 0.1 0.2 -1.8

0.9 0.0 0.3 -0.1 0.0 0.0 0.0 0.1 0.1 0.1 -0.1 0.2 -1.3

Full Simulation Period
b 0.2 0.4 0.1 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.1 -0.7

Wet (32%) 0.1 0.3 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 -2.0

Above Normal (16%) 0.0 0.3 0.2 -0.1 0.0 0.1 0.0 0.2 0.2 -0.1 0.1 -1.5

Below Normal (13%) 0.2 0.5 0.4 0.0 0.0 0.2 0.1 0.1 0.2 0.0 0.5 0.0
Dry (24%) 0.0 0.3 0.2 0.1 0.0 0.0 0.1 0.3 0.3 0.0 -0.3 0.0

Critical (15%) 0.7 0.3 0.0 -0.2 -0.2 0.0 0.0 0.1 0.4 -0.1 0.2 1.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-6-6. Sacramento River at Balls Ferry, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.7. Sacramento River at Jellys Ferry Temperature 
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Figure B-7-1. Sacramento River at Jellys Ferry, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-2. Sacramento River at Jellys Ferry, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-3. Sacramento River at Jellys Ferry, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-4. Sacramento River at Jellys Ferry, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-5. Sacramento River at Jellys Ferry, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-6. Sacramento River at Jellys Ferry, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-137 July 2015



Figure B-7-7. Sacramento River at Jellys Ferry, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-8. Sacramento River at Jellys Ferry, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-9. Sacramento River at Jellys Ferry, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-10. Sacramento River at Jellys Ferry, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-11. Sacramento River at Jellys Ferry, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-12. Sacramento River at Jellys Ferry, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 49 49 52 54 57 57 58 59 62
20% 57 55 51 48 48 51 54 56 57 57 58 59
30% 57 55 50 47 48 51 53 55 56 56 57 59
40% 56 55 50 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 50 53 55 55 55 56 57
60% 56 54 49 46 47 49 52 55 55 55 56 55
70% 56 53 49 46 46 49 52 54 54 54 56 55
80% 55 53 48 46 46 48 51 54 54 54 56 54
90% 55 53 48 45 46 47 51 54 53 53 55 53

Full Simulation Period
b 57 54 49 47 47 50 53 55 55 55 57 57

Wet (32%) 54 52 47 46 47 48 52 55 55 55 56 54
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 55
Below Normal (13%) 56 54 50 47 48 50 53 54 55 55 56 58

Dry (24%) 57 54 50 47 48 50 53 55 55 55 58 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 51 49 49 52 55 57 57 58 59 61
20% 57 55 51 48 49 51 54 56 56 57 58 59
30% 57 54 50 47 48 51 53 55 56 56 57 59
40% 56 54 49 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 49 53 55 55 55 56 58
60% 56 53 49 46 47 49 52 54 54 55 56 57
70% 55 53 49 46 46 48 52 54 54 54 56 57
80% 55 53 48 46 46 48 51 54 54 54 55 56
90% 55 52 48 45 46 47 50 53 53 53 55 55

Full Simulation Period
b 57 54 49 47 47 50 52 55 55 55 57 58

Wet (32%) 54 51 47 47 47 48 52 55 55 55 56 56
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 57
Below Normal (13%) 56 53 49 47 48 50 53 54 54 55 56 58

Dry (24%) 57 54 49 47 48 50 53 55 54 55 58 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -1.1 -0.3 0.1 0.0 0.1 -0.1 0.5 0.1 -0.4 0.0 0.5 -1.2

0.2 0.1 -0.4 -0.2 0.0 0.2 -0.2 -0.1 0.1 -0.2 -0.3 -0.4 -0.2

0.3 0.0 -0.5 -0.2 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.1 -0.3 -0.1

0.4 0.0 -0.5 -0.2 0.1 0.0 -0.1 0.0 0.0 -0.2 -0.1 -0.1 0.6
0.5 0.2 -0.7 -0.1 0.0 0.0 -0.1 0.0 -0.2 -0.5 -0.1 -0.1 0.8
0.6 0.0 -0.6 0.1 0.0 -0.1 -0.1 0.0 -0.3 -0.3 0.1 -0.1 2.1
0.7 -0.2 -0.3 0.2 0.0 0.0 0.0 -0.1 -0.1 -0.3 0.1 -0.2 2.1
0.8 -0.1 -0.5 0.1 0.0 0.0 0.0 -0.3 -0.1 -0.4 0.1 -0.3 2.5
0.9 -0.1 -0.3 0.1 0.0 0.0 0.1 -0.1 -0.2 -0.2 0.0 -0.1 1.7

Full Simulation Period
b

-0.1 -0.4 -0.1 0.0 0.0 0.0 -0.1 -0.1 -0.3 0.0 -0.2 0.9

Wet (32%) -0.1 -0.4 0.2 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.3 2.5
Above Normal (16%) 0.0 -0.4 -0.2 0.1 0.0 -0.1 0.0 -0.2 -0.3 0.1 -0.2 1.8
Below Normal (13%) -0.2 -0.5 -0.3 0.1 0.0 -0.3 -0.1 -0.1 -0.3 0.0 -0.4 -0.1

Dry (24%) 0.0 -0.3 -0.2 -0.1 0.0 0.0 -0.1 -0.2 -0.4 -0.1 0.1 -0.1

Critical (15%) -0.5 -0.3 0.0 0.2 0.1 0.0 0.0 0.0 -0.4 -0.1 -0.4 -0.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-7-1. Sacramento River at Jellys Ferry, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 49 49 52 54 57 57 58 59 62
20% 57 55 51 48 48 51 54 56 57 57 58 59
30% 57 55 50 47 48 51 53 55 56 56 57 59
40% 56 55 50 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 50 53 55 55 55 56 57
60% 56 54 49 46 47 49 52 55 55 55 56 55
70% 56 53 49 46 46 49 52 54 54 54 56 55
80% 55 53 48 46 46 48 51 54 54 54 56 54
90% 55 53 48 45 46 47 51 54 53 53 55 53

Full Simulation Period
b 57 54 49 47 47 50 53 55 55 55 57 57

Wet (32%) 54 52 47 46 47 48 52 55 55 55 56 54
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 55
Below Normal (13%) 56 54 50 47 48 50 53 54 55 55 56 58

Dry (24%) 57 54 50 47 48 50 53 55 55 55 58 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 51 48 49 52 55 57 57 58 59 61
20% 57 55 50 48 48 51 54 56 56 57 58 59
30% 57 54 50 47 48 51 53 55 56 56 57 59
40% 56 54 49 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 49 53 55 55 55 56 57
60% 56 53 49 47 47 49 52 54 54 55 56 57
70% 56 53 49 46 46 48 52 54 54 54 56 56
80% 55 53 48 46 46 48 51 54 54 54 55 56
90% 55 52 48 45 46 47 51 53 53 54 55 55

Full Simulation Period
b 57 54 49 47 47 50 53 55 55 55 57 58

Wet (32%) 54 51 47 47 47 48 52 55 55 55 56 56
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 57
Below Normal (13%) 56 53 49 47 48 50 53 54 54 55 56 57

Dry (24%) 56 54 50 47 48 50 53 55 54 55 57 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.9 -0.2 0.0 -0.1 0.0 -0.1 0.5 0.0 -0.3 0.0 -0.2 -1.2

0.2 0.0 -0.4 -0.2 0.1 0.1 -0.2 -0.1 0.1 -0.2 -0.3 -0.5 -0.4

0.3 0.0 -0.5 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.1 -0.2 -0.1

0.4 0.0 -0.5 -0.2 0.1 0.0 -0.1 -0.1 -0.1 -0.2 -0.2 0.0 0.6
0.5 0.1 -0.6 -0.2 -0.1 0.1 -0.1 0.0 -0.2 -0.4 0.0 0.0 0.5
0.6 0.0 -0.6 0.1 0.0 -0.1 0.0 0.0 -0.2 -0.3 0.1 -0.1 2.0
0.7 0.0 -0.3 0.0 0.1 0.1 0.0 0.0 -0.2 -0.3 0.2 -0.1 1.9
0.8 -0.2 -0.5 0.0 0.0 0.0 0.0 -0.2 0.0 -0.4 0.1 -0.1 2.0
0.9 -0.1 -0.2 0.2 0.0 0.0 0.1 0.0 -0.2 -0.2 0.1 -0.1 1.6

Full Simulation Period
b

-0.2 -0.4 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0 -0.2 0.7

Wet (32%) -0.1 -0.4 0.2 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.2 2.3
Above Normal (16%) 0.0 -0.4 -0.2 0.0 0.0 -0.1 0.0 -0.2 -0.2 0.2 0.0 1.9
Below Normal (13%) -0.2 -0.6 -0.3 0.1 0.0 -0.2 -0.1 -0.1 -0.2 -0.1 -0.1 -0.9

Dry (24%) -0.1 -0.4 -0.1 -0.1 0.0 0.0 -0.1 -0.1 -0.4 -0.1 -0.2 -0.2

Critical (15%) -0.4 -0.2 0.0 0.1 0.1 0.0 0.1 0.0 -0.3 0.1 -0.5 -1.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-7-2. Sacramento River at Jellys Ferry, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 49 49 52 54 57 57 58 59 62
20% 57 55 51 48 48 51 54 56 57 57 58 59
30% 57 55 50 47 48 51 53 55 56 56 57 59
40% 56 55 50 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 50 53 55 55 55 56 57
60% 56 54 49 46 47 49 52 55 55 55 56 55
70% 56 53 49 46 46 49 52 54 54 54 56 55
80% 55 53 48 46 46 48 51 54 54 54 56 54
90% 55 53 48 45 46 47 51 54 53 53 55 53

Full Simulation Period
b 57 54 49 47 47 50 53 55 55 55 57 57

Wet (32%) 54 52 47 46 47 48 52 55 55 55 56 54
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 55
Below Normal (13%) 56 54 50 47 48 50 53 54 55 55 56 58

Dry (24%) 57 54 50 47 48 50 53 55 55 55 58 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 49 49 52 54 57 57 58 59 63
20% 57 55 51 48 48 51 54 56 57 57 58 59
30% 57 55 50 47 48 51 53 56 56 56 57 59
40% 56 55 50 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 50 53 55 55 55 56 57
60% 56 54 49 46 47 49 52 55 55 55 56 55
70% 55 53 49 46 46 49 52 54 54 54 56 55
80% 55 53 48 46 46 48 51 54 54 54 56 54
90% 55 53 48 45 46 47 51 54 53 53 55 53

Full Simulation Period
b 57 54 49 47 47 50 53 55 55 55 57 57

Wet (32%) 54 52 47 46 47 48 52 55 55 55 56 54
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 55
Below Normal (13%) 56 54 50 47 48 50 53 54 55 55 56 58

Dry (24%) 57 54 50 47 48 50 53 55 55 55 57 59
Critical (15%) 59 56 50 47 48 51 53 56 57 58 61 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.4 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.2 0.0 -0.1 0.6
0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 -0.2 0.0

0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 -0.2 0.0

0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 -0.1 0.0 -0.1

0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 -0.1 0.0 0.0
0.6 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1

0.7 -0.2 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0
0.8 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.1 0.0 0.0 0.0
0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.1 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 -0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1 -0.2 -0.2

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 -0.2 -0.2 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-7-3. Sacramento River at Jellys Ferry, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 51 49 49 52 55 57 57 58 59 61
20% 57 55 51 48 49 51 54 56 56 57 58 59
30% 57 54 50 47 48 51 53 55 56 56 57 59
40% 56 54 49 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 49 53 55 55 55 56 58
60% 56 53 49 46 47 49 52 54 54 55 56 57
70% 55 53 49 46 46 48 52 54 54 54 56 57
80% 55 53 48 46 46 48 51 54 54 54 55 56
90% 55 52 48 45 46 47 50 53 53 53 55 55

Full Simulation Period
b 57 54 49 47 47 50 52 55 55 55 57 58

Wet (32%) 54 51 47 47 47 48 52 55 55 55 56 56
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 57
Below Normal (13%) 56 53 49 47 48 50 53 54 54 55 56 58

Dry (24%) 57 54 49 47 48 50 53 55 54 55 58 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 49 49 52 54 57 57 58 59 62
20% 57 55 51 48 48 51 54 56 57 57 58 59
30% 57 55 50 47 48 51 53 55 56 56 57 59
40% 56 55 50 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 50 53 55 55 55 56 57
60% 56 54 49 46 47 49 52 55 55 55 56 55
70% 56 53 49 46 46 49 52 54 54 54 56 55
80% 55 53 48 46 46 48 51 54 54 54 56 54
90% 55 53 48 45 46 47 51 54 53 53 55 53

Full Simulation Period
b 57 54 49 47 47 50 53 55 55 55 57 57

Wet (32%) 54 52 47 46 47 48 52 55 55 55 56 54
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 55
Below Normal (13%) 56 54 50 47 48 50 53 54 55 55 56 58

Dry (24%) 57 54 50 47 48 50 53 55 55 55 58 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.1 0.3 -0.1 0.0 -0.1 0.1 -0.5 -0.1 0.4 0.0 -0.5 1.2
0.2 -0.1 0.4 0.2 0.0 -0.2 0.2 0.1 -0.1 0.2 0.3 0.4 0.2
0.3 0.0 0.5 0.2 0.0 0.0 0.1 0.1 0.1 0.0 -0.1 0.3 0.1
0.4 0.0 0.5 0.2 -0.1 0.0 0.1 0.0 0.0 0.2 0.1 0.1 -0.6

0.5 -0.2 0.7 0.1 0.0 0.0 0.1 0.0 0.2 0.5 0.1 0.1 -0.8

0.6 0.0 0.6 -0.1 0.0 0.1 0.1 0.0 0.3 0.3 -0.1 0.1 -2.1

0.7 0.2 0.3 -0.2 0.0 0.0 0.0 0.1 0.1 0.3 -0.1 0.2 -2.1

0.8 0.1 0.5 -0.1 0.0 0.0 0.0 0.3 0.1 0.4 -0.1 0.3 -2.5

0.9 0.1 0.3 -0.1 0.0 0.0 -0.1 0.1 0.2 0.2 0.0 0.1 -1.7

Full Simulation Period
b 0.1 0.4 0.1 0.0 0.0 0.0 0.1 0.1 0.3 0.0 0.2 -0.9

Wet (32%) 0.1 0.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.3 -2.5

Above Normal (16%) 0.0 0.4 0.2 -0.1 0.0 0.1 0.0 0.2 0.3 -0.1 0.2 -1.8

Below Normal (13%) 0.2 0.5 0.3 -0.1 0.0 0.3 0.1 0.1 0.3 0.0 0.4 0.1
Dry (24%) 0.0 0.3 0.2 0.1 0.0 0.0 0.1 0.2 0.4 0.1 -0.1 0.1

Critical (15%) 0.5 0.3 0.0 -0.2 -0.1 0.0 0.0 0.0 0.4 0.1 0.4 0.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-7-4. Sacramento River at Jellys Ferry, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 51 49 49 52 55 57 57 58 59 61
20% 57 55 51 48 49 51 54 56 56 57 58 59
30% 57 54 50 47 48 51 53 55 56 56 57 59
40% 56 54 49 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 49 53 55 55 55 56 58
60% 56 53 49 46 47 49 52 54 54 55 56 57
70% 55 53 49 46 46 48 52 54 54 54 56 57
80% 55 53 48 46 46 48 51 54 54 54 55 56
90% 55 52 48 45 46 47 50 53 53 53 55 55

Full Simulation Period
b 57 54 49 47 47 50 52 55 55 55 57 58

Wet (32%) 54 51 47 47 47 48 52 55 55 55 56 56
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 57
Below Normal (13%) 56 53 49 47 48 50 53 54 54 55 56 58

Dry (24%) 57 54 49 47 48 50 53 55 54 55 58 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 51 48 49 52 55 57 57 58 59 61
20% 57 55 50 48 48 51 54 56 56 57 58 59
30% 57 54 50 47 48 51 53 55 56 56 57 59
40% 56 54 49 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 49 53 55 55 55 56 57
60% 56 53 49 47 47 49 52 54 54 55 56 57
70% 56 53 49 46 46 48 52 54 54 54 56 56
80% 55 53 48 46 46 48 51 54 54 54 55 56
90% 55 52 48 45 46 47 51 53 53 54 55 55

Full Simulation Period
b 57 54 49 47 47 50 53 55 55 55 57 58

Wet (32%) 54 51 47 47 47 48 52 55 55 55 56 56
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 57
Below Normal (13%) 56 53 49 47 48 50 53 54 54 55 56 57

Dry (24%) 56 54 50 47 48 50 53 55 54 55 57 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.1 0.0 -0.1 -0.1 0.0 0.0 -0.1 0.1 0.0 -0.8 -0.1

0.2 -0.1 0.0 0.0 0.1 -0.1 0.0 0.1 0.0 0.1 0.0 0.0 -0.2

0.3 0.0 0.0 0.1 0.0 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0

0.4 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 -0.1 0.1 0.0
0.5 -0.1 0.2 -0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.0 -0.2

0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2

0.7 0.1 0.0 -0.1 0.0 0.1 0.0 0.1 -0.1 0.0 0.0 0.1 -0.2

0.8 -0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.1 -0.5

0.9 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 -0.1

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.2

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.3 -0.8

Dry (24%) -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.2 -0.1

Critical (15%) 0.1 0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 -0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-7-5. Sacramento River at Jellys Ferry, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 51 49 49 52 55 57 57 58 59 61
20% 57 55 51 48 49 51 54 56 56 57 58 59
30% 57 54 50 47 48 51 53 55 56 56 57 59
40% 56 54 49 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 49 53 55 55 55 56 58
60% 56 53 49 46 47 49 52 54 54 55 56 57
70% 55 53 49 46 46 48 52 54 54 54 56 57
80% 55 53 48 46 46 48 51 54 54 54 55 56
90% 55 52 48 45 46 47 50 53 53 53 55 55

Full Simulation Period
b 57 54 49 47 47 50 52 55 55 55 57 58

Wet (32%) 54 51 47 47 47 48 52 55 55 55 56 56
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 57
Below Normal (13%) 56 53 49 47 48 50 53 54 54 55 56 58

Dry (24%) 57 54 49 47 48 50 53 55 54 55 58 59
Critical (15%) 59 55 50 47 48 51 53 56 57 58 61 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 49 49 52 54 57 57 58 59 63
20% 57 55 51 48 48 51 54 56 57 57 58 59
30% 57 55 50 47 48 51 53 56 56 56 57 59
40% 56 55 50 47 48 50 53 55 55 56 57 58
50% 56 54 49 47 47 50 53 55 55 55 56 57
60% 56 54 49 46 47 49 52 55 55 55 56 55
70% 55 53 49 46 46 49 52 54 54 54 56 55
80% 55 53 48 46 46 48 51 54 54 54 56 54
90% 55 53 48 45 46 47 51 54 53 53 55 53

Full Simulation Period
b 57 54 49 47 47 50 53 55 55 55 57 57

Wet (32%) 54 52 47 46 47 48 52 55 55 55 56 54
Above Normal (16%) 57 54 49 47 47 49 52 55 54 54 55 55
Below Normal (13%) 56 54 50 47 48 50 53 54 55 55 56 58

Dry (24%) 57 54 50 47 48 50 53 55 55 55 57 59
Critical (15%) 59 56 50 47 48 51 53 56 57 58 61 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.5 0.3 -0.1 0.0 -0.1 0.0 -0.4 -0.1 0.5 0.0 -0.6 1.7
0.2 -0.2 0.3 0.2 0.1 -0.2 0.2 0.2 0.0 0.2 0.3 0.2 0.2
0.3 0.0 0.5 0.2 0.0 0.0 0.1 0.1 0.2 0.0 0.0 0.1 0.1
0.4 0.0 0.5 0.2 -0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.1 -0.7

0.5 -0.1 0.7 0.1 0.0 -0.1 0.1 0.1 0.3 0.5 0.0 0.1 -0.8

0.6 0.0 0.5 -0.1 0.0 0.1 0.1 0.0 0.2 0.3 -0.2 0.1 -2.2

0.7 0.0 0.4 -0.2 -0.1 0.0 0.1 0.2 0.3 0.3 -0.2 0.2 -2.0

0.8 0.0 0.5 0.0 0.0 0.1 0.0 0.3 0.3 0.3 -0.1 0.2 -2.5

0.9 0.1 0.3 -0.1 0.0 0.0 -0.1 0.1 0.3 0.2 0.0 0.2 -1.7

Full Simulation Period
b 0.1 0.4 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.0 0.2 -0.9

Wet (32%) 0.1 0.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.3 -2.5

Above Normal (16%) 0.0 0.3 0.2 -0.1 0.0 0.1 0.0 0.3 0.3 -0.1 0.2 -1.8

Below Normal (13%) 0.2 0.5 0.3 0.0 0.0 0.2 0.1 0.2 0.3 0.0 0.6 0.0
Dry (24%) 0.0 0.3 0.2 0.1 0.0 0.0 0.2 0.4 0.4 0.0 -0.3 0.0

Critical (15%) 0.6 0.3 0.0 -0.2 -0.2 0.0 0.1 0.2 0.5 -0.1 0.2 0.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-7-6. Sacramento River at Jellys Ferry, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.8. Sacramento River at Bend Bridge Temperature 
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Figure B-8-1. Sacramento River at Bend Bridge, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-2. Sacramento River at Bend Bridge, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-3. Sacramento River at Bend Bridge, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-4. Sacramento River at Bend Bridge, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-5. Sacramento River at Bend Bridge, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-6. Sacramento River at Bend Bridge, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-7. Sacramento River at Bend Bridge, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-8. Sacramento River at Bend Bridge, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-9. Sacramento River at Bend Bridge, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-10. Sacramento River at Bend Bridge, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-11. Sacramento River at Bend Bridge, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-12. Sacramento River at Bend Bridge, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 52 55 58 58 59 60 63
20% 57 55 50 48 48 52 55 57 58 58 59 60
30% 57 55 49 47 48 51 54 57 57 57 59 60
40% 57 54 49 47 48 51 54 56 57 57 58 59
50% 56 54 49 47 47 50 53 56 56 56 58 58
60% 56 53 48 46 47 50 53 56 56 56 57 56
70% 56 53 48 46 47 49 53 55 55 55 57 55
80% 56 53 48 46 46 49 52 55 55 55 57 55
90% 55 52 47 46 46 48 51 54 55 55 56 54

Full Simulation Period
b 57 54 49 47 47 50 53 56 56 57 58 58

Wet (32%) 54 51 47 46 47 49 53 56 57 56 57 55
Above Normal (16%) 57 54 49 47 47 50 53 56 55 55 57 56
Below Normal (13%) 56 54 49 47 48 51 54 55 56 56 57 59

Dry (24%) 57 54 49 47 48 51 54 56 56 57 59 60
Critical (15%) 59 55 50 47 48 52 54 57 58 59 62 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 55 51 48 49 52 55 58 58 59 61 62
20% 58 55 50 48 49 52 54 57 57 58 59 60
30% 57 54 49 47 48 51 54 56 57 57 58 60
40% 57 54 49 47 48 51 54 56 56 57 58 59
50% 56 53 49 47 47 50 53 56 56 56 57 59
60% 56 53 48 46 47 50 53 55 55 56 57 59
70% 56 53 48 46 47 49 53 55 55 56 57 58
80% 55 52 48 46 46 48 52 55 55 55 56 57
90% 55 52 47 46 46 48 51 54 54 55 56 56

Full Simulation Period
b 57 53 49 47 47 50 53 56 56 57 58 59

Wet (32%) 54 51 47 46 47 49 52 56 56 56 57 57
Above Normal (16%) 57 53 49 47 47 50 53 56 55 55 56 58
Below Normal (13%) 56 53 49 47 48 51 54 55 55 56 57 59

Dry (24%) 57 53 49 47 48 51 54 56 55 56 59 60
Critical (15%) 59 55 50 47 49 52 54 57 58 59 62 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -1.0 -0.5 -0.2 -0.1 0.0 -0.1 0.2 0.0 -0.1 0.2 0.2 -0.9

0.2 0.1 -0.7 -0.3 0.0 0.0 -0.1 -0.2 0.0 -0.3 -0.2 -0.5 0.0

0.3 0.0 -0.6 0.0 0.1 0.0 0.0 -0.1 -0.1 -0.2 0.0 -0.2 -0.1

0.4 0.1 -0.5 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.3 0.0 -0.2 0.4
0.5 0.2 -0.8 -0.2 0.0 0.0 -0.1 0.0 -0.1 -0.4 -0.1 -0.1 1.0
0.6 0.0 -0.4 0.0 0.0 -0.1 0.0 -0.1 -0.3 -0.4 0.2 -0.1 2.4
0.7 -0.1 -0.1 0.2 0.0 0.0 0.0 -0.2 -0.2 -0.4 0.1 -0.2 2.4
0.8 -0.1 -0.5 0.1 0.0 0.0 0.0 -0.2 -0.3 -0.4 0.1 -0.3 2.6
0.9 -0.1 -0.2 0.1 0.0 0.0 0.0 0.0 -0.1 -0.3 -0.1 -0.3 2.0

Full Simulation Period
b

-0.1 -0.4 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.3 0.0 -0.3 1.0

Wet (32%) 0.0 -0.4 0.2 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 -0.4 2.8
Above Normal (16%) 0.0 -0.4 -0.2 0.1 0.0 -0.1 0.0 -0.2 -0.3 0.1 -0.2 2.0
Below Normal (13%) -0.2 -0.5 -0.3 0.1 0.0 -0.3 -0.2 -0.2 -0.4 0.0 -0.5 -0.1

Dry (24%) 0.0 -0.3 -0.2 0.0 0.0 0.0 -0.2 -0.2 -0.4 -0.1 0.1 -0.1

Critical (15%) -0.5 -0.3 0.0 0.2 0.1 0.0 0.0 0.0 -0.4 0.0 -0.4 -0.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-8-1. Sacramento River at Bend Bridge, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 52 55 58 58 59 60 63
20% 57 55 50 48 48 52 55 57 58 58 59 60
30% 57 55 49 47 48 51 54 57 57 57 59 60
40% 57 54 49 47 48 51 54 56 57 57 58 59
50% 56 54 49 47 47 50 53 56 56 56 58 58
60% 56 53 48 46 47 50 53 56 56 56 57 56
70% 56 53 48 46 47 49 53 55 55 55 57 55
80% 56 53 48 46 46 49 52 55 55 55 57 55
90% 55 52 47 46 46 48 51 54 55 55 56 54

Full Simulation Period
b 57 54 49 47 47 50 53 56 56 57 58 58

Wet (32%) 54 51 47 46 47 49 53 56 57 56 57 55
Above Normal (16%) 57 54 49 47 47 50 53 56 55 55 57 56
Below Normal (13%) 56 54 49 47 48 51 54 55 56 56 57 59

Dry (24%) 57 54 49 47 48 51 54 56 56 57 59 60
Critical (15%) 59 55 50 47 48 52 54 57 58 59 62 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 51 48 49 52 55 58 58 59 60 62
20% 57 55 50 48 49 52 55 57 57 58 59 60
30% 57 54 49 47 48 51 54 57 57 57 58 60
40% 57 54 49 47 48 51 54 56 56 57 58 59
50% 56 53 49 47 47 50 53 56 56 56 58 59
60% 56 53 48 46 47 50 53 55 55 56 57 58
70% 56 53 48 46 47 49 53 55 55 56 57 57
80% 55 52 48 46 46 48 52 55 55 55 57 57
90% 55 52 47 46 46 48 51 54 54 55 56 56

Full Simulation Period
b 57 53 49 47 47 50 53 56 56 57 58 59

Wet (32%) 54 51 47 46 47 49 52 56 56 56 57 57
Above Normal (16%) 57 53 49 47 47 50 53 56 55 55 57 58
Below Normal (13%) 56 53 49 47 48 51 54 55 55 56 57 58

Dry (24%) 57 53 49 47 48 51 54 56 55 56 59 60
Critical (15%) 59 55 50 47 48 52 54 57 58 60 62 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.6 -0.1 -0.2 -0.1 0.0 0.0 0.2 -0.1 -0.1 0.2 -0.2 -1.2

0.2 -0.1 -0.6 -0.3 0.0 0.0 0.0 -0.1 0.0 -0.3 -0.3 -0.5 -0.3

0.3 0.0 -0.6 0.0 0.1 -0.1 0.0 -0.1 0.0 -0.1 -0.1 -0.2 -0.1

0.4 0.0 -0.5 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.3 -0.1 -0.2 0.4
0.5 0.1 -0.8 -0.1 0.0 0.0 -0.1 0.0 0.0 -0.3 -0.1 0.0 0.9
0.6 0.1 -0.4 0.0 0.0 -0.1 0.0 0.0 -0.3 -0.4 0.0 -0.1 2.0
0.7 0.0 -0.2 0.1 0.0 0.1 0.0 0.0 -0.2 -0.5 0.1 -0.2 2.1
0.8 -0.2 -0.5 0.1 0.0 0.0 0.0 -0.1 -0.2 -0.4 0.2 -0.1 2.2
0.9 -0.2 -0.3 0.1 0.0 0.0 0.0 0.0 -0.2 -0.1 0.1 0.0 1.8

Full Simulation Period
b

-0.1 -0.4 0.0 0.0 0.0 0.0 0.0 -0.1 -0.3 0.0 -0.2 0.8

Wet (32%) -0.1 -0.4 0.2 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.2 2.6
Above Normal (16%) 0.0 -0.4 -0.2 0.0 0.0 -0.1 0.0 -0.3 -0.2 0.1 0.0 2.0
Below Normal (13%) -0.2 -0.5 -0.3 0.1 0.0 -0.2 -0.1 -0.2 -0.3 -0.1 -0.1 -1.0

Dry (24%) -0.1 -0.4 -0.1 0.0 0.0 0.0 -0.1 -0.1 -0.4 -0.1 -0.2 -0.2

Critical (15%) -0.4 -0.2 0.0 0.1 0.1 0.0 0.1 0.0 -0.3 0.1 -0.5 -0.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-8-2. Sacramento River at Bend Bridge, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 52 55 58 58 59 60 63
20% 57 55 50 48 48 52 55 57 58 58 59 60
30% 57 55 49 47 48 51 54 57 57 57 59 60
40% 57 54 49 47 48 51 54 56 57 57 58 59
50% 56 54 49 47 47 50 53 56 56 56 58 58
60% 56 53 48 46 47 50 53 56 56 56 57 56
70% 56 53 48 46 47 49 53 55 55 55 57 55
80% 56 53 48 46 46 49 52 55 55 55 57 55
90% 55 52 47 46 46 48 51 54 55 55 56 54

Full Simulation Period
b 57 54 49 47 47 50 53 56 56 57 58 58

Wet (32%) 54 51 47 46 47 49 53 56 57 56 57 55
Above Normal (16%) 57 54 49 47 47 50 53 56 55 55 57 56
Below Normal (13%) 56 54 49 47 48 51 54 55 56 56 57 59

Dry (24%) 57 54 49 47 48 51 54 56 56 57 59 60
Critical (15%) 59 55 50 47 48 52 54 57 58 59 62 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 52 55 58 58 59 60 64
20% 57 55 50 48 48 52 55 57 57 58 59 60
30% 57 55 49 47 48 51 54 57 57 57 58 60
40% 57 54 49 47 48 51 54 56 56 57 58 59
50% 56 54 49 47 47 50 53 56 56 56 58 58
60% 56 53 48 46 47 50 53 56 56 56 57 56
70% 56 53 48 46 47 49 53 55 55 55 57 55
80% 55 53 48 46 46 49 52 55 55 55 57 55
90% 55 52 47 46 46 48 51 54 55 55 56 54

Full Simulation Period
b 57 54 49 47 47 50 53 56 56 56 58 58

Wet (32%) 54 51 47 46 47 49 53 56 57 56 57 55
Above Normal (16%) 57 54 49 47 47 50 53 56 55 55 57 56
Below Normal (13%) 56 54 49 47 48 51 54 55 56 56 57 59

Dry (24%) 57 54 49 47 48 51 54 56 56 57 59 60
Critical (15%) 59 55 50 47 48 52 54 57 58 59 62 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.6 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.6 0.4
0.2 0.0 -0.1 0.1 0.0 0.0 0.0 -0.1 0.1 -0.1 -0.1 -0.2 -0.1

0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0

0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.1 0.0 -0.1 -0.3

0.5 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.2 0.0 0.1
0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 -0.1

0.7 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 -0.1 0.0 0.1
0.8 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.1 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2 -0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1 -0.3 -0.2

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 -0.2 -0.2 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-8-3. Sacramento River at Bend Bridge, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 55 51 48 49 52 55 58 58 59 61 62
20% 58 55 50 48 49 52 54 57 57 58 59 60
30% 57 54 49 47 48 51 54 56 57 57 58 60
40% 57 54 49 47 48 51 54 56 56 57 58 59
50% 56 53 49 47 47 50 53 56 56 56 57 59
60% 56 53 48 46 47 50 53 55 55 56 57 59
70% 56 53 48 46 47 49 53 55 55 56 57 58
80% 55 52 48 46 46 48 52 55 55 55 56 57
90% 55 52 47 46 46 48 51 54 54 55 56 56

Full Simulation Period
b 57 53 49 47 47 50 53 56 56 57 58 59

Wet (32%) 54 51 47 46 47 49 52 56 56 56 57 57
Above Normal (16%) 57 53 49 47 47 50 53 56 55 55 56 58
Below Normal (13%) 56 53 49 47 48 51 54 55 55 56 57 59

Dry (24%) 57 53 49 47 48 51 54 56 55 56 59 60
Critical (15%) 59 55 50 47 49 52 54 57 58 59 62 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 52 55 58 58 59 60 63
20% 57 55 50 48 48 52 55 57 58 58 59 60
30% 57 55 49 47 48 51 54 57 57 57 59 60
40% 57 54 49 47 48 51 54 56 57 57 58 59
50% 56 54 49 47 47 50 53 56 56 56 58 58
60% 56 53 48 46 47 50 53 56 56 56 57 56
70% 56 53 48 46 47 49 53 55 55 55 57 55
80% 56 53 48 46 46 49 52 55 55 55 57 55
90% 55 52 47 46 46 48 51 54 55 55 56 54

Full Simulation Period
b 57 54 49 47 47 50 53 56 56 57 58 58

Wet (32%) 54 51 47 46 47 49 53 56 57 56 57 55
Above Normal (16%) 57 54 49 47 47 50 53 56 55 55 57 56
Below Normal (13%) 56 54 49 47 48 51 54 55 56 56 57 59

Dry (24%) 57 54 49 47 48 51 54 56 56 57 59 60
Critical (15%) 59 55 50 47 48 52 54 57 58 59 62 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.0 0.5 0.2 0.1 0.0 0.1 -0.2 0.0 0.1 -0.2 -0.2 0.9
0.2 -0.1 0.7 0.3 0.0 0.0 0.1 0.2 0.0 0.3 0.2 0.5 0.0
0.3 0.0 0.6 0.0 -0.1 0.0 0.0 0.1 0.1 0.2 0.0 0.2 0.1
0.4 -0.1 0.5 0.0 0.0 0.0 0.1 0.0 0.1 0.3 0.0 0.2 -0.4

0.5 -0.2 0.8 0.2 0.0 0.0 0.1 0.0 0.1 0.4 0.1 0.1 -1.0

0.6 0.0 0.4 0.0 0.0 0.1 0.0 0.1 0.3 0.4 -0.2 0.1 -2.4

0.7 0.1 0.1 -0.2 0.0 0.0 0.0 0.2 0.2 0.4 -0.1 0.2 -2.4

0.8 0.1 0.5 -0.1 0.0 0.0 0.0 0.2 0.3 0.4 -0.1 0.3 -2.6

0.9 0.1 0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.3 0.1 0.3 -2.0

Full Simulation Period
b 0.1 0.4 0.0 0.0 0.0 0.0 0.1 0.1 0.3 0.0 0.3 -1.0

Wet (32%) 0.0 0.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.4 -2.8

Above Normal (16%) 0.0 0.4 0.2 -0.1 0.0 0.1 0.0 0.2 0.3 -0.1 0.2 -2.0

Below Normal (13%) 0.2 0.5 0.3 -0.1 0.0 0.3 0.2 0.2 0.4 0.0 0.5 0.1
Dry (24%) 0.0 0.3 0.2 0.0 0.0 0.0 0.2 0.2 0.4 0.1 -0.1 0.1

Critical (15%) 0.5 0.3 0.0 -0.2 -0.1 0.0 0.0 0.0 0.4 0.0 0.4 0.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-8-4. Sacramento River at Bend Bridge, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 55 51 48 49 52 55 58 58 59 61 62
20% 58 55 50 48 49 52 54 57 57 58 59 60
30% 57 54 49 47 48 51 54 56 57 57 58 60
40% 57 54 49 47 48 51 54 56 56 57 58 59
50% 56 53 49 47 47 50 53 56 56 56 57 59
60% 56 53 48 46 47 50 53 55 55 56 57 59
70% 56 53 48 46 47 49 53 55 55 56 57 58
80% 55 52 48 46 46 48 52 55 55 55 56 57
90% 55 52 47 46 46 48 51 54 54 55 56 56

Full Simulation Period
b 57 53 49 47 47 50 53 56 56 57 58 59

Wet (32%) 54 51 47 46 47 49 52 56 56 56 57 57
Above Normal (16%) 57 53 49 47 47 50 53 56 55 55 56 58
Below Normal (13%) 56 53 49 47 48 51 54 55 55 56 57 59

Dry (24%) 57 53 49 47 48 51 54 56 55 56 59 60
Critical (15%) 59 55 50 47 49 52 54 57 58 59 62 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 56 51 48 49 52 55 58 58 59 60 62
20% 57 55 50 48 49 52 55 57 57 58 59 60
30% 57 54 49 47 48 51 54 57 57 57 58 60
40% 57 54 49 47 48 51 54 56 56 57 58 59
50% 56 53 49 47 47 50 53 56 56 56 58 59
60% 56 53 48 46 47 50 53 55 55 56 57 58
70% 56 53 48 46 47 49 53 55 55 56 57 57
80% 55 52 48 46 46 48 52 55 55 55 57 57
90% 55 52 47 46 46 48 51 54 54 55 56 56

Full Simulation Period
b 57 53 49 47 47 50 53 56 56 57 58 59

Wet (32%) 54 51 47 46 47 49 52 56 56 56 57 57
Above Normal (16%) 57 53 49 47 47 50 53 56 55 55 57 58
Below Normal (13%) 56 53 49 47 48 51 54 55 55 56 57 58

Dry (24%) 57 53 49 47 48 51 54 56 55 56 59 60
Critical (15%) 59 55 50 47 48 52 54 57 58 60 62 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.4 0.4 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 -0.4 -0.3

0.2 -0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 -0.3

0.3 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0

0.4 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0
0.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 -0.1

0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 -0.4

0.7 0.1 0.0 -0.1 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.1 -0.3

0.8 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.2 -0.4

0.9 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.3 0.2 0.3 -0.2

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 -0.2

Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.3 -0.9

Dry (24%) -0.2 -0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.3 -0.1

Critical (15%) 0.0 0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 -0.2 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-8-5. Sacramento River at Bend Bridge, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 55 51 48 49 52 55 58 58 59 61 62
20% 58 55 50 48 49 52 54 57 57 58 59 60
30% 57 54 49 47 48 51 54 56 57 57 58 60
40% 57 54 49 47 48 51 54 56 56 57 58 59
50% 56 53 49 47 47 50 53 56 56 56 57 59
60% 56 53 48 46 47 50 53 55 55 56 57 59
70% 56 53 48 46 47 49 53 55 55 56 57 58
80% 55 52 48 46 46 48 52 55 55 55 56 57
90% 55 52 47 46 46 48 51 54 54 55 56 56

Full Simulation Period
b 57 53 49 47 47 50 53 56 56 57 58 59

Wet (32%) 54 51 47 46 47 49 52 56 56 56 57 57
Above Normal (16%) 57 53 49 47 47 50 53 56 55 55 56 58
Below Normal (13%) 56 53 49 47 48 51 54 55 55 56 57 59

Dry (24%) 57 53 49 47 48 51 54 56 55 56 59 60
Critical (15%) 59 55 50 47 49 52 54 57 58 59 62 64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 52 55 58 58 59 60 64
20% 57 55 50 48 48 52 55 57 57 58 59 60
30% 57 55 49 47 48 51 54 57 57 57 58 60
40% 57 54 49 47 48 51 54 56 56 57 58 59
50% 56 54 49 47 47 50 53 56 56 56 58 58
60% 56 53 48 46 47 50 53 56 56 56 57 56
70% 56 53 48 46 47 49 53 55 55 55 57 55
80% 55 53 48 46 46 49 52 55 55 55 57 55
90% 55 52 47 46 46 48 51 54 55 55 56 54

Full Simulation Period
b 57 54 49 47 47 50 53 56 56 56 58 58

Wet (32%) 54 51 47 46 47 49 53 56 57 56 57 55
Above Normal (16%) 57 54 49 47 47 50 53 56 55 55 57 56
Below Normal (13%) 56 54 49 47 48 51 54 55 56 56 57 59

Dry (24%) 57 54 49 47 48 51 54 56 56 57 59 60
Critical (15%) 59 55 50 47 48 52 54 57 58 59 62 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.6 0.4 0.1 0.1 0.0 0.1 -0.2 0.0 0.1 -0.3 -0.8 1.3
0.2 -0.1 0.6 0.4 0.0 0.0 0.0 0.1 0.1 0.2 0.1 0.3 -0.1

0.3 0.0 0.6 0.0 -0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
0.4 -0.1 0.5 0.0 -0.1 0.0 0.1 0.0 0.2 0.2 -0.1 0.1 -0.7

0.5 -0.2 0.7 0.1 0.0 0.0 0.1 0.0 0.1 0.5 0.0 0.2 -0.9

0.6 -0.1 0.4 0.0 0.0 0.1 0.0 0.1 0.3 0.4 -0.2 0.1 -2.5

0.7 0.0 0.2 -0.2 0.0 0.0 0.0 0.3 0.3 0.4 -0.1 0.2 -2.4

0.8 0.0 0.5 0.0 0.0 0.0 0.0 0.2 0.4 0.4 -0.1 0.2 -2.5

0.9 0.1 0.2 -0.1 0.0 0.0 0.0 0.0 0.2 0.4 0.1 0.4 -2.0

Full Simulation Period
b 0.1 0.4 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.0 0.2 -1.1

Wet (32%) 0.1 0.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.4 -2.8

Above Normal (16%) 0.0 0.3 0.2 -0.1 0.0 0.1 0.0 0.3 0.3 -0.1 0.2 -2.0

Below Normal (13%) 0.2 0.5 0.3 -0.1 0.0 0.2 0.2 0.2 0.4 0.0 0.6 0.0
Dry (24%) 0.0 0.3 0.1 0.1 0.0 0.0 0.2 0.4 0.4 0.1 -0.3 0.0

Critical (15%) 0.5 0.3 0.0 -0.2 -0.2 0.0 0.1 0.2 0.5 -0.2 0.1 0.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-8-6. Sacramento River at Bend Bridge, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.9. Sacramento River at Red Bluff Temperature 
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Figure B-9-1. Sacramento River at Red Bluff, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-2. Sacramento River at Red Bluff, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-3. Sacramento River at Red Bluff, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-4. Sacramento River at Red Bluff, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-5. Sacramento River at Red Bluff, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-6. Sacramento River at Red Bluff, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-7. Sacramento River at Red Bluff, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-8. Sacramento River at Red Bluff, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-9. Sacramento River at Red Bluff, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-10. Sacramento River at Red Bluff, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-11. Sacramento River at Red Bluff, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-12. Sacramento River at Red Bluff, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 53 56 59 60 60 62 65
20% 58 55 50 47 49 52 56 58 59 60 61 62
30% 58 55 49 47 48 52 55 58 59 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 54 49 47 48 51 54 57 58 58 59 60
60% 57 53 48 46 47 50 54 57 58 57 59 58
70% 56 53 48 46 47 50 54 57 57 57 59 57
80% 56 53 48 46 46 49 53 56 57 57 58 56
90% 56 52 47 46 46 48 52 55 56 56 58 55

Full Simulation Period
b 58 54 49 47 48 51 54 57 58 58 60 60

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 56
Above Normal (16%) 58 54 49 47 47 50 54 57 57 57 58 57
Below Normal (13%) 57 54 49 47 48 52 55 57 57 57 59 61

Dry (24%) 57 54 49 47 48 52 55 57 58 58 61 62
Critical (15%) 60 55 50 47 49 52 55 58 60 61 64 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 55 51 48 49 53 56 59 60 61 62 64
20% 58 55 50 48 49 52 56 58 59 59 61 62
30% 58 54 49 47 48 52 55 58 58 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 53 49 47 48 51 54 57 57 58 59 61
60% 57 53 48 46 47 50 54 57 57 58 59 60
70% 56 53 48 46 47 50 53 56 57 57 59 59
80% 56 52 48 46 47 49 53 56 56 57 58 59
90% 56 52 47 46 46 48 52 55 56 56 57 57

Full Simulation Period
b 57 54 49 47 48 51 54 57 58 58 60 61

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 59
Above Normal (16%) 58 53 49 47 47 50 54 57 57 57 58 59
Below Normal (13%) 57 53 49 47 48 51 54 56 57 57 58 60

Dry (24%) 57 54 49 47 48 52 55 57 57 58 61 62
Critical (15%) 59 55 50 47 49 52 55 58 59 61 63 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.9 -0.5 0.0 -0.1 0.1 -0.3 0.0 -0.1 -0.2 0.4 0.2 -0.6

0.2 0.1 -0.7 -0.2 0.0 0.0 -0.1 0.0 -0.2 -0.3 -0.3 -0.5 -0.1

0.3 0.0 -0.6 0.1 0.0 -0.1 0.0 -0.1 -0.1 -0.2 -0.2 -0.2 0.0

0.4 0.2 -0.5 0.0 0.0 0.0 -0.1 0.0 0.0 -0.3 0.0 -0.3 0.3
0.5 0.2 -0.6 -0.2 0.0 0.0 0.0 -0.1 -0.1 -0.4 -0.1 -0.2 1.1
0.6 0.1 -0.3 0.0 0.0 0.0 -0.1 -0.1 -0.3 -0.4 0.2 -0.2 2.6
0.7 0.0 -0.2 0.2 0.0 0.0 0.1 -0.2 -0.4 -0.6 -0.1 -0.2 2.9
0.8 -0.2 -0.4 0.1 0.0 0.0 0.0 -0.1 -0.3 -0.4 0.1 -0.3 2.9
0.9 -0.1 -0.2 0.0 0.0 0.0 0.1 0.0 -0.2 -0.4 0.0 -0.3 2.4

Full Simulation Period
b

-0.1 -0.4 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.3 0.0 -0.3 1.2

Wet (32%) 0.0 -0.3 0.2 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 -0.4 3.2
Above Normal (16%) 0.0 -0.4 -0.2 0.1 0.0 -0.1 0.0 -0.2 -0.4 0.1 -0.3 2.3
Below Normal (13%) -0.1 -0.5 -0.3 0.1 0.0 -0.3 -0.2 -0.2 -0.5 0.0 -0.5 -0.2

Dry (24%) 0.1 -0.3 -0.2 0.0 0.0 0.0 -0.2 -0.2 -0.5 -0.2 0.1 -0.1

Critical (15%) -0.4 -0.2 0.0 0.1 0.1 0.0 0.0 0.0 -0.5 0.0 -0.3 -0.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-9-1. Sacramento River at Red Bluff, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 53 56 59 60 60 62 65
20% 58 55 50 47 49 52 56 58 59 60 61 62
30% 58 55 49 47 48 52 55 58 59 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 54 49 47 48 51 54 57 58 58 59 60
60% 57 53 48 46 47 50 54 57 58 57 59 58
70% 56 53 48 46 47 50 54 57 57 57 59 57
80% 56 53 48 46 46 49 53 56 57 57 58 56
90% 56 52 47 46 46 48 52 55 56 56 58 55

Full Simulation Period
b 58 54 49 47 48 51 54 57 58 58 60 60

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 56
Above Normal (16%) 58 54 49 47 47 50 54 57 57 57 58 57
Below Normal (13%) 57 54 49 47 48 52 55 57 57 57 59 61

Dry (24%) 57 54 49 47 48 52 55 57 58 58 61 62
Critical (15%) 60 55 50 47 49 52 55 58 60 61 64 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 53 56 59 60 61 62 64
20% 58 55 50 48 49 52 56 58 59 60 61 62
30% 58 54 49 47 48 52 55 58 58 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 53 49 47 48 51 54 57 57 58 59 61
60% 57 53 48 46 47 50 54 57 57 58 59 60
70% 56 53 48 46 47 50 53 56 56 57 59 59
80% 56 52 48 46 47 49 53 56 56 57 58 58
90% 56 52 47 46 46 48 52 55 56 56 58 57

Full Simulation Period
b 57 54 49 47 48 51 54 57 58 58 60 61

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 59
Above Normal (16%) 58 53 49 47 47 50 54 57 57 57 58 59
Below Normal (13%) 57 53 49 47 48 51 55 57 57 57 59 59

Dry (24%) 57 53 49 47 48 52 55 57 57 58 60 62
Critical (15%) 59 55 50 47 49 52 55 58 59 61 63 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.4 -0.1 0.0 -0.2 0.0 -0.3 0.0 -0.2 -0.1 0.4 -0.2 -1.0

0.2 -0.1 -0.6 -0.3 0.0 0.0 -0.1 0.0 -0.1 -0.3 -0.2 -0.5 -0.3

0.3 0.1 -0.5 0.1 0.1 -0.1 0.0 0.0 0.0 -0.2 -0.4 -0.2 0.0

0.4 0.1 -0.5 0.0 0.0 0.0 -0.2 0.0 -0.1 -0.2 0.0 -0.3 0.3
0.5 0.1 -0.7 -0.2 0.0 0.0 -0.1 -0.1 0.0 -0.3 0.0 -0.2 1.0
0.6 0.1 -0.3 0.0 0.0 -0.1 -0.1 0.0 -0.4 -0.5 0.1 -0.1 2.3
0.7 0.0 -0.2 0.1 0.0 0.0 0.1 -0.1 -0.3 -0.7 0.0 -0.1 2.4
0.8 -0.2 -0.4 0.0 0.1 0.0 0.0 0.0 -0.3 -0.4 0.1 -0.1 2.5
0.9 -0.2 -0.2 0.0 0.0 0.0 0.1 0.0 -0.1 -0.1 0.1 0.0 2.3

Full Simulation Period
b

-0.1 -0.4 0.0 0.0 0.0 0.0 0.0 -0.1 -0.3 0.0 -0.2 1.0

Wet (32%) 0.0 -0.3 0.2 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.2 3.0
Above Normal (16%) 0.0 -0.4 -0.2 0.0 0.0 -0.1 0.0 -0.3 -0.3 0.1 0.0 2.3
Below Normal (13%) -0.2 -0.5 -0.3 0.1 0.0 -0.3 -0.1 -0.2 -0.3 -0.1 -0.2 -1.1

Dry (24%) -0.1 -0.4 -0.1 0.0 0.0 0.0 -0.1 -0.2 -0.5 -0.2 -0.2 -0.2

Critical (15%) -0.4 -0.2 0.0 0.1 0.1 0.0 0.1 0.0 -0.4 0.2 -0.5 -0.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-9-2. Sacramento River at Red Bluff, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-183 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 53 56 59 60 60 62 65
20% 58 55 50 47 49 52 56 58 59 60 61 62
30% 58 55 49 47 48 52 55 58 59 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 54 49 47 48 51 54 57 58 58 59 60
60% 57 53 48 46 47 50 54 57 58 57 59 58
70% 56 53 48 46 47 50 54 57 57 57 59 57
80% 56 53 48 46 46 49 53 56 57 57 58 56
90% 56 52 47 46 46 48 52 55 56 56 58 55

Full Simulation Period
b 58 54 49 47 48 51 54 57 58 58 60 60

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 56
Above Normal (16%) 58 54 49 47 47 50 54 57 57 57 58 57
Below Normal (13%) 57 54 49 47 48 52 55 57 57 57 59 61

Dry (24%) 57 54 49 47 48 52 55 57 58 58 61 62
Critical (15%) 60 55 50 47 49 52 55 58 60 61 64 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 53 56 59 60 60 62 65
20% 58 55 50 48 49 52 56 59 59 60 61 62
30% 58 55 49 47 48 52 55 58 59 59 60 62
40% 57 54 49 47 48 51 55 58 58 59 60 60
50% 57 54 49 47 48 51 54 57 58 58 59 60
60% 56 53 48 46 47 50 54 57 58 57 59 58
70% 56 53 48 46 47 50 54 57 57 57 59 57
80% 56 53 48 46 47 49 53 56 57 57 58 56
90% 56 52 47 46 46 48 52 56 56 56 58 55

Full Simulation Period
b 58 54 49 47 48 51 54 57 58 58 60 60

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 56
Above Normal (16%) 58 54 49 47 47 50 54 57 57 57 58 57
Below Normal (13%) 57 54 49 47 48 52 55 57 57 57 59 60

Dry (24%) 57 54 49 47 48 52 55 58 58 58 60 62
Critical (15%) 60 55 50 47 49 52 55 58 60 61 63 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.5 0.1
0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.2 -0.2 -0.1

0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 0.1
0.4 0.0 0.0 -0.1 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 -0.2 -0.3

0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0
0.6 -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0

0.7 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
0.8 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
0.9 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.2 0.0 0.0 0.1 0.0

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.1 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2 -0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1 -0.3 -0.2

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.2 -0.2 -0.3 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-9-3. Sacramento River at Red Bluff, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 55 51 48 49 53 56 59 60 61 62 64
20% 58 55 50 48 49 52 56 58 59 59 61 62
30% 58 54 49 47 48 52 55 58 58 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 53 49 47 48 51 54 57 57 58 59 61
60% 57 53 48 46 47 50 54 57 57 58 59 60
70% 56 53 48 46 47 50 53 56 57 57 59 59
80% 56 52 48 46 47 49 53 56 56 57 58 59
90% 56 52 47 46 46 48 52 55 56 56 57 57

Full Simulation Period
b 57 54 49 47 48 51 54 57 58 58 60 61

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 59
Above Normal (16%) 58 53 49 47 47 50 54 57 57 57 58 59
Below Normal (13%) 57 53 49 47 48 51 54 56 57 57 58 60

Dry (24%) 57 54 49 47 48 52 55 57 57 58 61 62
Critical (15%) 59 55 50 47 49 52 55 58 59 61 63 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 53 56 59 60 60 62 65
20% 58 55 50 47 49 52 56 58 59 60 61 62
30% 58 55 49 47 48 52 55 58 59 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 54 49 47 48 51 54 57 58 58 59 60
60% 57 53 48 46 47 50 54 57 58 57 59 58
70% 56 53 48 46 47 50 54 57 57 57 59 57
80% 56 53 48 46 46 49 53 56 57 57 58 56
90% 56 52 47 46 46 48 52 55 56 56 58 55

Full Simulation Period
b 58 54 49 47 48 51 54 57 58 58 60 60

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 56
Above Normal (16%) 58 54 49 47 47 50 54 57 57 57 58 57
Below Normal (13%) 57 54 49 47 48 52 55 57 57 57 59 61

Dry (24%) 57 54 49 47 48 52 55 57 58 58 61 62
Critical (15%) 60 55 50 47 49 52 55 58 60 61 64 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.9 0.5 0.0 0.1 -0.1 0.3 0.0 0.1 0.2 -0.4 -0.2 0.6
0.2 -0.1 0.7 0.2 0.0 0.0 0.1 0.0 0.2 0.3 0.3 0.5 0.1
0.3 0.0 0.6 -0.1 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2 0.0
0.4 -0.2 0.5 0.0 0.0 0.0 0.1 0.0 0.0 0.3 0.0 0.3 -0.3

0.5 -0.2 0.6 0.2 0.0 0.0 0.0 0.1 0.1 0.4 0.1 0.2 -1.1

0.6 -0.1 0.3 0.0 0.0 0.0 0.1 0.1 0.3 0.4 -0.2 0.2 -2.6

0.7 0.0 0.2 -0.2 0.0 0.0 -0.1 0.2 0.4 0.6 0.1 0.2 -2.9

0.8 0.2 0.4 -0.1 0.0 0.0 0.0 0.1 0.3 0.4 -0.1 0.3 -2.9

0.9 0.1 0.2 0.0 0.0 0.0 -0.1 0.0 0.2 0.4 0.0 0.3 -2.4

Full Simulation Period
b 0.1 0.4 0.0 0.0 0.0 0.0 0.1 0.1 0.3 0.0 0.3 -1.2

Wet (32%) 0.0 0.3 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.4 -3.2

Above Normal (16%) 0.0 0.4 0.2 -0.1 0.0 0.1 0.0 0.2 0.4 -0.1 0.3 -2.3

Below Normal (13%) 0.1 0.5 0.3 -0.1 0.0 0.3 0.2 0.2 0.5 0.0 0.5 0.2
Dry (24%) -0.1 0.3 0.2 0.0 0.0 0.0 0.2 0.2 0.5 0.2 -0.1 0.1

Critical (15%) 0.4 0.2 0.0 -0.1 -0.1 0.0 0.0 0.0 0.5 0.0 0.3 0.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-9-4. Sacramento River at Red Bluff, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 55 51 48 49 53 56 59 60 61 62 64
20% 58 55 50 48 49 52 56 58 59 59 61 62
30% 58 54 49 47 48 52 55 58 58 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 53 49 47 48 51 54 57 57 58 59 61
60% 57 53 48 46 47 50 54 57 57 58 59 60
70% 56 53 48 46 47 50 53 56 57 57 59 59
80% 56 52 48 46 47 49 53 56 56 57 58 59
90% 56 52 47 46 46 48 52 55 56 56 57 57

Full Simulation Period
b 57 54 49 47 48 51 54 57 58 58 60 61

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 59
Above Normal (16%) 58 53 49 47 47 50 54 57 57 57 58 59
Below Normal (13%) 57 53 49 47 48 51 54 56 57 57 58 60

Dry (24%) 57 54 49 47 48 52 55 57 57 58 61 62
Critical (15%) 59 55 50 47 49 52 55 58 59 61 63 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 53 56 59 60 61 62 64
20% 58 55 50 48 49 52 56 58 59 60 61 62
30% 58 54 49 47 48 52 55 58 58 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 53 49 47 48 51 54 57 57 58 59 61
60% 57 53 48 46 47 50 54 57 57 58 59 60
70% 56 53 48 46 47 50 53 56 56 57 59 59
80% 56 52 48 46 47 49 53 56 56 57 58 58
90% 56 52 47 46 46 48 52 55 56 56 58 57

Full Simulation Period
b 57 54 49 47 48 51 54 57 58 58 60 61

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 59
Above Normal (16%) 58 53 49 47 47 50 54 57 57 57 58 59
Below Normal (13%) 57 53 49 47 48 51 55 57 57 57 59 59

Dry (24%) 57 53 49 47 48 52 55 57 57 58 60 62
Critical (15%) 59 55 50 47 49 52 55 58 59 61 63 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.5 0.4 0.0 0.0 -0.1 0.0 0.0 -0.1 0.1 0.0 -0.4 -0.5

0.2 -0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 -0.2

0.3 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 -0.2 0.0 0.0

0.4 -0.2 0.0 0.0 0.0 0.1 0.0 -0.1 -0.1 0.1 -0.1 0.0 0.0
0.5 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 -0.1

0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 0.2 -0.3

0.7 0.0 0.0 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 0.1 0.1 -0.5

0.8 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.2 -0.4

0.9 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.1 0.3 -0.1

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.2

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 -0.2

Above Normal (16%) -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.3 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.4 -1.0

Dry (24%) -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.3 -0.1

Critical (15%) 0.0 0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.1 0.2 -0.2 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-9-5. Sacramento River at Red Bluff, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 55 51 48 49 53 56 59 60 61 62 64
20% 58 55 50 48 49 52 56 58 59 59 61 62
30% 58 54 49 47 48 52 55 58 58 59 60 61
40% 57 54 49 47 48 51 55 57 58 59 60 61
50% 57 53 49 47 48 51 54 57 57 58 59 61
60% 57 53 48 46 47 50 54 57 57 58 59 60
70% 56 53 48 46 47 50 53 56 57 57 59 59
80% 56 52 48 46 47 49 53 56 56 57 58 59
90% 56 52 47 46 46 48 52 55 56 56 57 57

Full Simulation Period
b 57 54 49 47 48 51 54 57 58 58 60 61

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 59
Above Normal (16%) 58 53 49 47 47 50 54 57 57 57 58 59
Below Normal (13%) 57 53 49 47 48 51 54 56 57 57 58 60

Dry (24%) 57 54 49 47 48 52 55 57 57 58 61 62
Critical (15%) 59 55 50 47 49 52 55 58 59 61 63 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 51 48 49 53 56 59 60 60 62 65
20% 58 55 50 48 49 52 56 59 59 60 61 62
30% 58 55 49 47 48 52 55 58 59 59 60 62
40% 57 54 49 47 48 51 55 58 58 59 60 60
50% 57 54 49 47 48 51 54 57 58 58 59 60
60% 56 53 48 46 47 50 54 57 58 57 59 58
70% 56 53 48 46 47 50 54 57 57 57 59 57
80% 56 53 48 46 47 49 53 56 57 57 58 56
90% 56 52 47 46 46 48 52 56 56 56 58 55

Full Simulation Period
b 58 54 49 47 48 51 54 57 58 58 60 60

Wet (32%) 55 51 47 46 47 49 53 57 58 58 59 56
Above Normal (16%) 58 54 49 47 47 50 54 57 57 57 58 57
Below Normal (13%) 57 54 49 47 48 52 55 57 57 57 59 60

Dry (24%) 57 54 49 47 48 52 55 58 58 58 60 62
Critical (15%) 60 55 50 47 49 52 55 58 60 61 63 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.4 0.4 -0.1 0.1 -0.1 0.3 0.0 0.1 0.3 -0.4 -0.7 0.7
0.2 -0.1 0.6 0.3 0.0 0.0 0.1 0.0 0.4 0.3 0.2 0.3 -0.1

0.3 0.0 0.5 -0.1 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1
0.4 -0.2 0.5 0.0 -0.1 0.0 0.1 0.0 0.1 0.3 0.0 0.1 -0.6

0.5 -0.2 0.6 0.2 0.0 0.0 0.0 0.1 0.2 0.5 -0.2 0.1 -1.1

0.6 -0.2 0.4 0.1 0.0 0.1 0.1 0.1 0.3 0.5 -0.2 0.2 -2.7

0.7 -0.1 0.2 -0.2 0.0 0.0 -0.1 0.3 0.4 0.6 0.0 0.2 -2.8

0.8 0.1 0.5 -0.1 0.0 0.0 0.0 0.1 0.5 0.4 -0.1 0.3 -2.9

0.9 0.1 0.2 0.0 0.0 0.0 -0.1 0.0 0.4 0.4 0.0 0.4 -2.4

Full Simulation Period
b 0.1 0.3 0.0 0.0 0.0 0.0 0.1 0.2 0.4 0.0 0.2 -1.3

Wet (32%) 0.0 0.3 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.4 -3.2

Above Normal (16%) 0.0 0.3 0.2 -0.1 0.0 0.1 0.0 0.3 0.4 -0.1 0.3 -2.2

Below Normal (13%) 0.1 0.4 0.3 0.0 0.0 0.3 0.2 0.3 0.5 0.0 0.7 0.0
Dry (24%) 0.0 0.3 0.1 0.0 0.0 0.0 0.2 0.5 0.5 0.1 -0.4 0.0

Critical (15%) 0.4 0.3 0.0 -0.2 -0.2 0.0 0.1 0.2 0.6 -0.2 0.0 0.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-9-6. Sacramento River at Red Bluff, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.10. Sacramento River at Hamilton City Temperature 
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Figure B-10-1. Sacramento River below Hamilton City, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-2. Sacramento River below Hamilton City, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-3. Sacramento River below Hamilton City, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-4. Sacramento River below Hamilton City, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-5. Sacramento River below Hamilton City, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-6. Sacramento River below Hamilton City, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-7. Sacramento River below Hamilton City, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-8. Sacramento River below Hamilton City, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-9. Sacramento River below Hamilton City, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-10. Sacramento River below Hamilton City, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-11. Sacramento River below Hamilton City, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-12. Sacramento River below Hamilton City, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 65 65 67 69
20% 60 55 50 48 50 54 58 63 64 64 66 67
30% 60 55 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 53 57 62 63 63 64 65
50% 59 54 48 47 48 52 57 61 63 62 64 63
60% 58 54 48 46 48 51 56 61 62 62 64 61
70% 58 53 48 46 48 51 56 60 62 62 63 60
80% 58 53 48 46 47 50 55 60 61 61 63 59
90% 57 52 47 46 46 49 54 59 61 61 62 58

Full Simulation Period
b 59 54 49 47 48 52 57 61 63 63 64 63

Wet (32%) 56 52 46 46 47 50 55 60 63 63 64 59
Above Normal (16%) 59 54 49 47 48 51 56 61 62 61 63 61
Below Normal (13%) 58 54 49 47 49 53 57 61 62 62 63 65

Dry (24%) 59 54 49 47 49 53 58 62 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 68 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 64 65 67 68
20% 60 55 49 48 50 54 58 62 64 64 65 67
30% 60 54 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 52 57 61 63 63 64 65
50% 59 53 48 47 48 52 57 61 62 63 64 65
60% 59 53 48 46 48 51 56 61 62 62 63 64
70% 58 53 48 46 48 51 55 60 61 62 63 63
80% 58 53 48 46 47 50 55 60 61 61 62 63
90% 57 52 47 46 46 49 54 59 60 61 61 61

Full Simulation Period
b 59 54 49 47 48 52 56 61 62 63 64 65

Wet (32%) 56 51 47 46 47 50 55 60 63 63 63 63
Above Normal (16%) 59 54 48 47 48 51 56 61 62 61 62 63
Below Normal (13%) 58 53 48 47 49 53 57 60 61 62 62 64

Dry (24%) 59 54 49 47 49 53 57 61 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 67 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.4 -0.3 0.2 -0.2 0.1 0.0 -0.1 -0.2 -0.5 0.1 0.0 -0.6

0.2 -0.1 -0.3 -0.2 0.1 -0.1 0.0 -0.2 -0.5 -0.1 -0.1 -0.3 -0.2

0.3 0.1 -0.4 -0.2 0.0 0.0 -0.1 0.0 0.0 -0.4 -0.3 -0.3 0.0
0.4 0.1 -0.7 0.0 0.0 0.0 -0.1 0.0 0.0 -0.3 -0.1 -0.1 0.1
0.5 0.3 -0.4 -0.1 0.0 0.0 -0.2 -0.1 -0.3 -0.5 0.2 -0.3 1.5
0.6 0.4 -0.5 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.5 -0.2 -0.4 3.2
0.7 0.0 -0.3 0.1 0.0 0.0 -0.1 -0.1 -0.3 -0.6 0.0 -0.4 3.6
0.8 0.0 -0.3 0.1 0.0 0.0 0.0 0.0 -0.1 -0.6 0.0 -0.6 3.8
0.9 0.0 -0.1 0.1 0.0 0.1 0.1 0.0 -0.2 -0.5 0.1 -0.4 3.2

Full Simulation Period
b 0.0 -0.3 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.4 0.0 -0.3 1.6

Wet (32%) 0.1 -0.3 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1 -0.6 4.2
Above Normal (16%) 0.1 -0.3 -0.2 0.0 0.0 -0.1 0.0 -0.2 -0.5 0.1 -0.4 2.9
Below Normal (13%) 0.0 -0.4 -0.2 0.0 0.0 -0.3 -0.3 -0.3 -0.6 0.0 -0.6 -0.2

Dry (24%) 0.1 -0.2 -0.1 0.0 0.0 0.0 -0.2 -0.2 -0.6 -0.2 0.2 -0.1

Critical (15%) -0.2 -0.2 0.0 0.1 0.1 0.0 0.0 0.0 -0.6 0.1 -0.2 -0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-10-1. Sacramento River below Hamilton City, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 65 65 67 69
20% 60 55 50 48 50 54 58 63 64 64 66 67
30% 60 55 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 53 57 62 63 63 64 65
50% 59 54 48 47 48 52 57 61 63 62 64 63
60% 58 54 48 46 48 51 56 61 62 62 64 61
70% 58 53 48 46 48 51 56 60 62 62 63 60
80% 58 53 48 46 47 50 55 60 61 61 63 59
90% 57 52 47 46 46 49 54 59 61 61 62 58

Full Simulation Period
b 59 54 49 47 48 52 57 61 63 63 64 63

Wet (32%) 56 52 46 46 47 50 55 60 63 63 64 59
Above Normal (16%) 59 54 49 47 48 51 56 61 62 61 63 61
Below Normal (13%) 58 54 49 47 49 53 57 61 62 62 63 65

Dry (24%) 59 54 49 47 49 53 58 62 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 68 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 50 48 50 55 59 63 65 65 66 68
20% 60 55 49 48 49 54 58 62 64 64 65 66
30% 60 54 49 47 49 53 58 62 63 64 65 65
40% 59 54 49 47 49 52 57 61 63 63 64 65
50% 59 53 48 47 48 52 57 61 62 63 64 64
60% 58 53 48 46 48 51 56 60 62 62 63 64
70% 58 53 48 46 48 51 56 60 61 62 63 63
80% 58 52 48 46 47 50 55 60 61 61 63 62
90% 57 52 47 46 46 49 54 59 60 61 62 61

Full Simulation Period
b 59 54 49 47 48 52 56 61 62 63 64 64

Wet (32%) 56 51 47 46 47 50 55 60 63 63 63 63
Above Normal (16%) 59 54 48 47 48 51 56 61 62 61 63 63
Below Normal (13%) 58 53 48 47 49 53 57 60 61 62 63 63

Dry (24%) 59 54 49 47 49 53 58 61 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 67 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.7 -0.2 0.2 -0.2 0.1 0.0 0.0 -0.1 -0.4 0.1 -0.4 -0.6

0.2 -0.2 -0.3 -0.2 0.1 -0.1 -0.1 -0.2 -0.3 -0.2 -0.1 -0.3 -0.8

0.3 -0.1 -0.2 -0.2 0.0 0.0 -0.1 0.0 0.0 -0.4 -0.2 -0.2 -0.2

0.4 0.1 -0.6 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.3 -0.2 -0.1 0.0

0.5 0.0 -0.5 0.0 0.1 0.0 -0.2 0.0 -0.3 -0.5 0.3 -0.3 1.3
0.6 0.2 -0.4 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.5 -0.1 -0.2 3.0
0.7 0.0 -0.4 0.1 0.0 0.0 -0.1 -0.1 -0.3 -0.7 0.0 -0.3 3.1
0.8 0.2 -0.4 0.1 0.0 0.0 0.0 0.0 -0.1 -0.5 0.0 -0.2 2.8
0.9 -0.1 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 -0.5 0.3 0.0 3.1

Full Simulation Period
b

0.0 -0.3 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.4 0.0 -0.3 1.3

Wet (32%) 0.1 -0.3 0.1 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0 -0.4 3.9
Above Normal (16%) 0.0 -0.3 -0.2 0.0 0.0 -0.1 0.0 -0.3 -0.4 0.1 -0.1 2.9
Below Normal (13%) 0.0 -0.4 -0.2 0.0 0.0 -0.3 -0.2 -0.3 -0.5 -0.1 -0.2 -1.4

Dry (24%) -0.1 -0.3 -0.1 0.0 0.0 0.0 -0.1 -0.2 -0.6 -0.2 -0.2 -0.2

Critical (15%) -0.3 -0.2 0.0 0.1 0.0 0.0 0.0 0.0 -0.5 0.3 -0.4 -0.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-10-2. Sacramento River below Hamilton City, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 65 65 67 69
20% 60 55 50 48 50 54 58 63 64 64 66 67
30% 60 55 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 53 57 62 63 63 64 65
50% 59 54 48 47 48 52 57 61 63 62 64 63
60% 58 54 48 46 48 51 56 61 62 62 64 61
70% 58 53 48 46 48 51 56 60 62 62 63 60
80% 58 53 48 46 47 50 55 60 61 61 63 59
90% 57 52 47 46 46 49 54 59 61 61 62 58

Full Simulation Period
b 59 54 49 47 48 52 57 61 63 63 64 63

Wet (32%) 56 52 46 46 47 50 55 60 63 63 64 59
Above Normal (16%) 59 54 49 47 48 51 56 61 62 61 63 61
Below Normal (13%) 58 54 49 47 49 53 57 61 62 62 63 65

Dry (24%) 59 54 49 47 49 53 58 62 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 68 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 65 65 67 68
20% 60 55 50 48 50 54 58 63 64 64 66 67
30% 60 55 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 53 57 62 63 63 64 65
50% 58 54 48 47 48 52 57 61 63 62 64 63
60% 58 53 48 46 48 51 56 61 62 62 64 61
70% 58 53 48 46 48 51 56 60 62 62 63 60
80% 58 53 48 46 47 50 55 60 61 61 63 59
90% 57 52 47 46 46 49 54 59 61 61 62 58

Full Simulation Period
b 59 54 49 47 48 52 57 61 63 63 64 63

Wet (32%) 56 52 46 46 47 50 55 60 63 63 64 59
Above Normal (16%) 59 54 49 47 48 51 56 61 62 61 63 61
Below Normal (13%) 58 54 49 47 49 53 57 61 62 62 63 64

Dry (24%) 59 54 49 47 49 53 58 62 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 63 64 65 67 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1 -0.1 0.0 -0.1

0.2 0.0 0.0 0.0 0.1 0.0 0.0 -0.2 0.2 0.0 0.0 -0.2 -0.2

0.3 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0
0.4 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 -0.1 0.0 -0.3

0.5 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 -0.1 -0.2 -0.1

0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 -0.1 0.0 -0.1

0.7 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.2 0.0
0.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.1 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2 -0.2

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.0 -0.1 -0.3 -0.2

Critical (15%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.2 -0.2 -0.3 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-10-3. Sacramento River below Hamilton City, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 64 65 67 68
20% 60 55 49 48 50 54 58 62 64 64 65 67
30% 60 54 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 52 57 61 63 63 64 65
50% 59 53 48 47 48 52 57 61 62 63 64 65
60% 59 53 48 46 48 51 56 61 62 62 63 64
70% 58 53 48 46 48 51 55 60 61 62 63 63
80% 58 53 48 46 47 50 55 60 61 61 62 63
90% 57 52 47 46 46 49 54 59 60 61 61 61

Full Simulation Period
b 59 54 49 47 48 52 56 61 62 63 64 65

Wet (32%) 56 51 47 46 47 50 55 60 63 63 63 63
Above Normal (16%) 59 54 48 47 48 51 56 61 62 61 62 63
Below Normal (13%) 58 53 48 47 49 53 57 60 61 62 62 64

Dry (24%) 59 54 49 47 49 53 57 61 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 67 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 65 65 67 69
20% 60 55 50 48 50 54 58 63 64 64 66 67
30% 60 55 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 53 57 62 63 63 64 65
50% 59 54 48 47 48 52 57 61 63 62 64 63
60% 58 54 48 46 48 51 56 61 62 62 64 61
70% 58 53 48 46 48 51 56 60 62 62 63 60
80% 58 53 48 46 47 50 55 60 61 61 63 59
90% 57 52 47 46 46 49 54 59 61 61 62 58

Full Simulation Period
b 59 54 49 47 48 52 57 61 63 63 64 63

Wet (32%) 56 52 46 46 47 50 55 60 63 63 64 59
Above Normal (16%) 59 54 49 47 48 51 56 61 62 61 63 61
Below Normal (13%) 58 54 49 47 49 53 57 61 62 62 63 65

Dry (24%) 59 54 49 47 49 53 58 62 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 68 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.4 0.3 -0.2 0.2 -0.1 0.0 0.1 0.2 0.5 -0.1 0.0 0.6
0.2 0.1 0.3 0.2 -0.1 0.1 0.0 0.2 0.5 0.1 0.1 0.3 0.2
0.3 -0.1 0.4 0.2 0.0 0.0 0.1 0.0 0.0 0.4 0.3 0.3 0.0

0.4 -0.1 0.7 0.0 0.0 0.0 0.1 0.0 0.0 0.3 0.1 0.1 -0.1

0.5 -0.3 0.4 0.1 0.0 0.0 0.2 0.1 0.3 0.5 -0.2 0.3 -1.5

0.6 -0.4 0.5 0.0 0.0 0.0 0.1 0.1 0.1 0.5 0.2 0.4 -3.2

0.7 0.0 0.3 -0.1 0.0 0.0 0.1 0.1 0.3 0.6 0.0 0.4 -3.6

0.8 0.0 0.3 -0.1 0.0 0.0 0.0 0.0 0.1 0.6 0.0 0.6 -3.8

0.9 0.0 0.1 -0.1 0.0 -0.1 -0.1 0.0 0.2 0.5 -0.1 0.4 -3.2

Full Simulation Period
b

0.0 0.3 0.0 0.0 0.0 0.1 0.1 0.2 0.4 0.0 0.3 -1.6

Wet (32%) -0.1 0.3 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 0.6 -4.2

Above Normal (16%) -0.1 0.3 0.2 0.0 0.0 0.1 0.0 0.2 0.5 -0.1 0.4 -2.9

Below Normal (13%) 0.0 0.4 0.2 0.0 0.0 0.3 0.3 0.3 0.6 0.0 0.6 0.2
Dry (24%) -0.1 0.2 0.1 0.0 0.0 0.0 0.2 0.2 0.6 0.2 -0.2 0.1

Critical (15%) 0.2 0.2 0.0 -0.1 -0.1 0.0 0.0 0.0 0.6 -0.1 0.2 0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-10-4. Sacramento River below Hamilton City, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 64 65 67 68
20% 60 55 49 48 50 54 58 62 64 64 65 67
30% 60 54 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 52 57 61 63 63 64 65
50% 59 53 48 47 48 52 57 61 62 63 64 65
60% 59 53 48 46 48 51 56 61 62 62 63 64
70% 58 53 48 46 48 51 55 60 61 62 63 63
80% 58 53 48 46 47 50 55 60 61 61 62 63
90% 57 52 47 46 46 49 54 59 60 61 61 61

Full Simulation Period
b 59 54 49 47 48 52 56 61 62 63 64 65

Wet (32%) 56 51 47 46 47 50 55 60 63 63 63 63
Above Normal (16%) 59 54 48 47 48 51 56 61 62 61 62 63
Below Normal (13%) 58 53 48 47 49 53 57 60 61 62 62 64

Dry (24%) 59 54 49 47 49 53 57 61 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 67 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 56 50 48 50 55 59 63 65 65 66 68
20% 60 55 49 48 49 54 58 62 64 64 65 66
30% 60 54 49 47 49 53 58 62 63 64 65 65
40% 59 54 49 47 49 52 57 61 63 63 64 65
50% 59 53 48 47 48 52 57 61 62 63 64 64
60% 58 53 48 46 48 51 56 60 62 62 63 64
70% 58 53 48 46 48 51 56 60 61 62 63 63
80% 58 52 48 46 47 50 55 60 61 61 63 62
90% 57 52 47 46 46 49 54 59 60 61 62 61

Full Simulation Period
b 59 54 49 47 48 52 56 61 62 63 64 64

Wet (32%) 56 51 47 46 47 50 55 60 63 63 63 63
Above Normal (16%) 59 54 48 47 48 51 56 61 62 61 63 63
Below Normal (13%) 58 53 48 47 49 53 57 60 61 62 63 63

Dry (24%) 59 54 49 47 49 53 58 61 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 67 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 -0.5 0.0

0.2 -0.2 0.0 0.0 0.0 -0.1 0.0 0.0 0.2 0.0 0.0 0.0 -0.6

0.3 -0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.2

0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 -0.2

0.5 -0.2 -0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.1 0.0 -0.2

0.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.2 -0.2

0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 -0.6

0.8 0.2 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.4 -1.0

0.9 -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.2 0.1 0.1 0.4 -0.1

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.3

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.3 -0.3

Above Normal (16%) -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.3 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.4 -1.2

Dry (24%) -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.4 -0.1

Critical (15%) -0.1 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 0.1 0.2 -0.2 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-10-5. Sacramento River below Hamilton City, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 64 65 67 68
20% 60 55 49 48 50 54 58 62 64 64 65 67
30% 60 54 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 52 57 61 63 63 64 65
50% 59 53 48 47 48 52 57 61 62 63 64 65
60% 59 53 48 46 48 51 56 61 62 62 63 64
70% 58 53 48 46 48 51 55 60 61 62 63 63
80% 58 53 48 46 47 50 55 60 61 61 62 63
90% 57 52 47 46 46 49 54 59 60 61 61 61

Full Simulation Period
b 59 54 49 47 48 52 56 61 62 63 64 65

Wet (32%) 56 51 47 46 47 50 55 60 63 63 63 63
Above Normal (16%) 59 54 48 47 48 51 56 61 62 61 62 63
Below Normal (13%) 58 53 48 47 49 53 57 60 61 62 62 64

Dry (24%) 59 54 49 47 49 53 57 61 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 62 64 66 67 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 56 50 48 50 55 59 63 65 65 67 68
20% 60 55 50 48 50 54 58 63 64 64 66 67
30% 60 55 49 47 49 53 58 62 63 64 65 66
40% 59 54 49 47 48 53 57 62 63 63 64 65
50% 58 54 48 47 48 52 57 61 63 62 64 63
60% 58 53 48 46 48 51 56 61 62 62 64 61
70% 58 53 48 46 48 51 56 60 62 62 63 60
80% 58 53 48 46 47 50 55 60 61 61 63 59
90% 57 52 47 46 46 49 54 59 61 61 62 58

Full Simulation Period
b 59 54 49 47 48 52 57 61 63 63 64 63

Wet (32%) 56 52 46 46 47 50 55 60 63 63 64 59
Above Normal (16%) 59 54 49 47 48 51 56 61 62 61 63 61
Below Normal (13%) 58 54 49 47 49 53 57 61 62 62 63 64

Dry (24%) 59 54 49 47 49 53 58 62 62 63 65 66
Critical (15%) 61 55 49 47 50 54 58 63 64 65 67 69

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.4 0.2 -0.2 0.2 0.0 0.0 0.1 0.2 0.5 -0.2 -0.1 0.5
0.2 0.0 0.3 0.2 -0.1 0.1 0.0 0.0 0.6 0.1 0.1 0.1 0.1
0.3 -0.1 0.3 0.1 0.0 0.0 0.1 0.0 0.1 0.4 0.1 0.2 0.0
0.4 -0.2 0.6 0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.0 0.0 -0.5

0.5 -0.5 0.4 0.1 0.0 0.0 0.2 0.2 0.3 0.5 -0.3 0.1 -1.6

0.6 -0.3 0.4 0.0 0.0 0.0 0.1 0.2 0.3 0.6 0.2 0.4 -3.3

0.7 -0.2 0.4 -0.1 0.0 0.0 0.1 0.2 0.4 0.7 -0.1 0.2 -3.6

0.8 0.0 0.2 -0.1 0.0 0.0 0.0 0.0 0.3 0.6 0.0 0.6 -3.8

0.9 -0.1 0.1 -0.1 0.0 -0.1 -0.1 0.0 0.2 0.5 -0.1 0.4 -3.2

Full Simulation Period
b

0.0 0.3 0.0 0.0 0.0 0.0 0.1 0.3 0.5 -0.1 0.2 -1.7

Wet (32%) -0.1 0.3 -0.2 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 0.6 -4.1

Above Normal (16%) -0.1 0.3 0.2 0.0 0.0 0.1 0.0 0.3 0.6 -0.1 0.5 -2.8

Below Normal (13%) 0.0 0.4 0.2 0.0 0.0 0.3 0.2 0.4 0.7 0.0 0.8 0.0
Dry (24%) 0.0 0.2 0.1 0.0 0.0 0.0 0.2 0.5 0.6 0.1 -0.5 -0.1

Critical (15%) 0.1 0.2 0.0 -0.1 -0.1 0.0 0.2 0.3 0.8 -0.3 -0.2 0.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-10-6. Sacramento River below Hamilton City, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-206 July 2015



B.11. Sacramento River at Knights Landing Temperature 
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Figure B-11-1. Sacramento River at Knights Landing, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-208 July 2015



Figure B-11-2. Sacramento River at Knights Landing, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-3. Sacramento River at Knights Landing, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-4. Sacramento River at Knights Landing, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-5. Sacramento River at Knights Landing, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-6. Sacramento River at Knights Landing, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-7. Sacramento River at Knights Landing, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-8. Sacramento River at Knights Landing, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-9. Sacramento River at Knights Landing, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-10. Sacramento River at Knights Landing, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-11. Sacramento River at Knights Landing, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-12. Sacramento River at Knights Landing, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 58 50 48 51 57 63 69 73 74 75 74
20% 65 57 50 48 50 56 62 69 72 73 74 73
30% 64 56 49 47 50 55 62 68 72 73 74 72
40% 63 55 49 47 49 54 61 68 71 72 73 71
50% 63 55 48 47 49 54 61 67 71 71 73 69
60% 62 55 48 47 48 53 60 67 70 71 72 67
70% 61 54 48 46 48 52 59 66 70 70 72 66
80% 61 54 48 46 48 51 57 65 69 70 71 65
90% 60 53 47 46 47 51 56 63 69 69 70 63

Full Simulation Period
b 63 55 49 47 49 54 60 67 71 72 73 69

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 65
Above Normal (16%) 63 55 49 47 48 53 59 67 71 70 72 67
Below Normal (13%) 62 54 48 47 49 55 62 67 70 71 71 71

Dry (24%) 63 55 49 47 50 55 61 68 71 72 73 72
Critical (15%) 65 57 49 47 51 57 63 68 72 74 74 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 50 48 51 57 63 69 72 74 75 73
20% 64 57 49 48 50 56 62 68 72 73 74 73
30% 64 56 49 47 50 55 62 68 71 73 74 72
40% 64 55 49 47 49 54 61 67 71 72 73 71
50% 63 55 48 47 49 54 60 67 70 71 72 71
60% 63 54 48 47 48 53 60 66 70 71 72 70
70% 62 54 48 46 48 52 59 66 69 70 71 70
80% 62 54 48 46 48 51 57 65 69 70 70 69
90% 61 53 47 46 47 51 56 63 68 69 69 67

Full Simulation Period
b 63 55 49 47 49 54 60 67 70 72 72 71

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 69
Above Normal (16%) 63 55 49 47 48 52 59 66 70 70 71 70
Below Normal (13%) 62 54 48 47 49 55 61 67 69 70 70 70

Dry (24%) 63 55 49 47 50 55 61 68 70 71 73 72
Critical (15%) 65 57 49 47 51 57 63 68 71 74 74 73

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.5 0.0 -0.1 -0.2 0.0 -0.2 -0.4 0.1 -0.5 0.3 0.0 -0.5

0.2 -0.1 0.0 -0.3 0.1 0.0 -0.3 0.0 -0.4 -0.5 0.0 -0.1 -0.1

0.3 0.5 0.1 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.7 -0.1 0.1 -0.1

0.4 0.4 0.1 -0.2 0.0 0.0 0.0 -0.1 -0.3 -0.5 0.0 -0.2 0.1
0.5 0.3 -0.1 -0.1 0.0 0.0 0.0 -0.3 -0.3 -0.6 -0.1 -0.1 1.6
0.6 0.7 -0.1 -0.1 0.0 0.0 -0.1 -0.1 -0.3 -0.6 -0.3 -0.3 3.2
0.7 0.4 -0.2 0.1 0.0 -0.1 0.0 0.0 0.0 -0.7 0.0 -0.8 4.1
0.8 0.6 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 0.0 -0.8 4.1
0.9 0.3 -0.1 -0.1 0.1 0.1 0.0 0.0 -0.1 -0.5 0.2 -0.7 3.7

Full Simulation Period
b 0.3 0.0 -0.1 0.0 0.0 -0.1 -0.1 -0.2 -0.6 0.0 -0.4 1.8

Wet (32%) 0.4 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.2 -0.7 4.6
Above Normal (16%) 0.3 -0.1 -0.1 0.0 0.0 -0.1 0.0 -0.2 -0.7 0.0 -0.6 2.8
Below Normal (13%) 0.4 -0.1 -0.2 0.0 0.0 -0.3 -0.3 -0.4 -0.9 -0.1 -0.7 -0.2

Dry (24%) 0.2 0.0 -0.1 0.0 0.0 0.0 -0.2 -0.2 -0.7 -0.3 0.3 -0.1

Critical (15%) 0.2 0.0 0.0 0.1 0.1 0.0 0.0 0.0 -0.7 0.1 0.0 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-11-1. Sacramento River at Knights Landing, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 58 50 48 51 57 63 69 73 74 75 74
20% 65 57 50 48 50 56 62 69 72 73 74 73
30% 64 56 49 47 50 55 62 68 72 73 74 72
40% 63 55 49 47 49 54 61 68 71 72 73 71
50% 63 55 48 47 49 54 61 67 71 71 73 69
60% 62 55 48 47 48 53 60 67 70 71 72 67
70% 61 54 48 46 48 52 59 66 70 70 72 66
80% 61 54 48 46 48 51 57 65 69 70 71 65
90% 60 53 47 46 47 51 56 63 69 69 70 63

Full Simulation Period
b 63 55 49 47 49 54 60 67 71 72 73 69

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 65
Above Normal (16%) 63 55 49 47 48 53 59 67 71 70 72 67
Below Normal (13%) 62 54 48 47 49 55 62 67 70 71 71 71

Dry (24%) 63 55 49 47 50 55 61 68 71 72 73 72
Critical (15%) 65 57 49 47 51 57 63 68 72 74 74 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 57 50 48 51 57 63 69 72 74 74 73
20% 64 57 50 48 50 56 62 68 71 73 74 72
30% 64 56 49 47 50 55 62 68 71 73 73 72
40% 63 55 49 47 49 54 61 68 70 72 73 71
50% 63 55 48 47 49 54 61 67 70 71 72 71
60% 62 55 48 47 48 53 60 66 70 71 72 70
70% 62 54 48 46 48 52 59 66 69 70 71 69
80% 62 54 48 46 48 51 57 65 69 70 71 68
90% 61 53 47 46 47 51 56 63 69 69 70 67

Full Simulation Period
b 63 55 49 47 49 54 60 67 70 72 72 70

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 69
Above Normal (16%) 63 55 49 47 48 52 59 66 70 70 71 70
Below Normal (13%) 62 54 48 47 49 55 61 67 69 70 71 69

Dry (24%) 63 55 49 47 50 55 61 68 70 71 73 72
Critical (15%) 65 57 49 47 51 57 63 68 71 74 74 73

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 -0.1 -0.1 -0.1 0.0 -0.2 -0.2 -0.2 -0.5 0.2 -0.3 -0.6

0.2 -0.1 0.0 -0.1 0.1 0.0 -0.3 0.0 -0.3 -0.6 -0.1 -0.2 -0.3

0.3 0.1 -0.1 -0.1 0.0 -0.1 -0.1 0.0 -0.1 -0.6 0.1 -0.2 -0.2

0.4 0.1 0.1 -0.1 0.0 0.1 0.0 -0.1 -0.2 -0.6 0.0 -0.3 0.0

0.5 0.1 -0.2 0.0 0.0 0.0 0.0 -0.1 -0.3 -0.6 -0.1 -0.2 1.5
0.6 0.5 -0.1 -0.1 0.1 0.0 -0.1 0.0 -0.3 -0.5 -0.5 -0.3 3.1
0.7 0.6 -0.2 0.1 0.1 -0.1 0.0 0.0 -0.1 -0.7 0.0 -0.5 3.7
0.8 0.6 -0.1 0.0 0.0 0.0 0.0 0.0 0.2 -0.5 0.0 -0.1 3.1
0.9 0.5 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 -0.3 0.1 0.0 3.8

Full Simulation Period
b 0.2 0.0 -0.1 0.0 0.0 -0.1 -0.1 -0.2 -0.5 0.0 -0.3 1.6

Wet (32%) 0.4 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.2 0.1 -0.4 4.4
Above Normal (16%) 0.1 -0.1 -0.1 0.0 0.0 -0.1 0.0 -0.3 -0.6 0.0 -0.2 2.9
Below Normal (13%) 0.4 -0.1 -0.2 0.0 0.0 -0.3 -0.2 -0.4 -0.8 -0.1 -0.2 -1.4

Dry (24%) 0.1 0.0 -0.1 0.0 0.0 0.0 -0.1 -0.2 -0.7 -0.3 -0.2 -0.1

Critical (15%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 0.4 -0.2 -0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-11-2. Sacramento River at Knights Landing, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-221 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 58 50 48 51 57 63 69 73 74 75 74
20% 65 57 50 48 50 56 62 69 72 73 74 73
30% 64 56 49 47 50 55 62 68 72 73 74 72
40% 63 55 49 47 49 54 61 68 71 72 73 71
50% 63 55 48 47 49 54 61 67 71 71 73 69
60% 62 55 48 47 48 53 60 67 70 71 72 67
70% 61 54 48 46 48 52 59 66 70 70 72 66
80% 61 54 48 46 48 51 57 65 69 70 71 65
90% 60 53 47 46 47 51 56 63 69 69 70 63

Full Simulation Period
b 63 55 49 47 49 54 60 67 71 72 73 69

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 65
Above Normal (16%) 63 55 49 47 48 53 59 67 71 70 72 67
Below Normal (13%) 62 54 48 47 49 55 62 67 70 71 71 71

Dry (24%) 63 55 49 47 50 55 61 68 71 72 73 72
Critical (15%) 65 57 49 47 51 57 63 68 72 74 74 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 58 50 48 51 57 63 69 73 74 74 73
20% 64 57 50 48 50 56 62 69 72 73 74 72
30% 64 56 49 47 50 55 62 68 72 72 74 72
40% 63 55 49 47 49 54 61 68 71 72 73 71
50% 63 55 48 47 49 54 61 67 71 71 72 69
60% 62 55 48 47 48 53 60 67 70 71 72 67
70% 61 54 48 46 48 52 59 66 70 70 71 66
80% 61 54 47 46 48 51 57 65 69 70 71 65
90% 60 53 47 45 47 51 56 63 69 69 70 63

Full Simulation Period
b 63 55 49 47 49 54 60 67 71 72 72 69

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 65
Above Normal (16%) 63 55 49 47 48 53 59 67 71 70 72 67
Below Normal (13%) 62 54 48 47 49 55 62 67 70 71 71 71

Dry (24%) 63 55 49 47 50 55 61 68 71 71 73 72
Critical (15%) 65 57 49 47 51 57 63 69 72 73 74 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.2 -0.1 -0.8

0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 -0.2

0.3 0.0 -0.1 0.0 0.0 0.0 0.0 0.2 0.2 0.1 -0.2 -0.1 -0.1

0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.3 -0.3 -0.1

0.5 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 -0.1 0.0
0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.2 -0.1 -0.2 0.0
0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.1 0.0 -0.2 0.0
0.8 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0

0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.1

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 -0.1 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2 -0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.0 -0.1 -0.3 -0.2

Critical (15%) -0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.3 -0.2 -0.3 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-11-3. Sacramento River at Knights Landing, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 50 48 51 57 63 69 72 74 75 73
20% 64 57 49 48 50 56 62 68 72 73 74 73
30% 64 56 49 47 50 55 62 68 71 73 74 72
40% 64 55 49 47 49 54 61 67 71 72 73 71
50% 63 55 48 47 49 54 60 67 70 71 72 71
60% 63 54 48 47 48 53 60 66 70 71 72 70
70% 62 54 48 46 48 52 59 66 69 70 71 70
80% 62 54 48 46 48 51 57 65 69 70 70 69
90% 61 53 47 46 47 51 56 63 68 69 69 67

Full Simulation Period
b 63 55 49 47 49 54 60 67 70 72 72 71

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 69
Above Normal (16%) 63 55 49 47 48 52 59 66 70 70 71 70
Below Normal (13%) 62 54 48 47 49 55 61 67 69 70 70 70

Dry (24%) 63 55 49 47 50 55 61 68 70 71 73 72
Critical (15%) 65 57 49 47 51 57 63 68 71 74 74 73

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 58 50 48 51 57 63 69 73 74 75 74
20% 65 57 50 48 50 56 62 69 72 73 74 73
30% 64 56 49 47 50 55 62 68 72 73 74 72
40% 63 55 49 47 49 54 61 68 71 72 73 71
50% 63 55 48 47 49 54 61 67 71 71 73 69
60% 62 55 48 47 48 53 60 67 70 71 72 67
70% 61 54 48 46 48 52 59 66 70 70 72 66
80% 61 54 48 46 48 51 57 65 69 70 71 65
90% 60 53 47 46 47 51 56 63 69 69 70 63

Full Simulation Period
b 63 55 49 47 49 54 60 67 71 72 73 69

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 65
Above Normal (16%) 63 55 49 47 48 53 59 67 71 70 72 67
Below Normal (13%) 62 54 48 47 49 55 62 67 70 71 71 71

Dry (24%) 63 55 49 47 50 55 61 68 71 72 73 72
Critical (15%) 65 57 49 47 51 57 63 68 72 74 74 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.5 0.0 0.1 0.2 0.0 0.2 0.4 -0.1 0.5 -0.3 0.0 0.5
0.2 0.1 0.0 0.3 -0.1 0.0 0.3 0.0 0.4 0.5 0.0 0.1 0.1
0.3 -0.5 -0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.7 0.1 -0.1 0.1
0.4 -0.4 -0.1 0.2 0.0 0.0 0.0 0.1 0.3 0.5 0.0 0.2 -0.1

0.5 -0.3 0.1 0.1 0.0 0.0 0.0 0.3 0.3 0.6 0.1 0.1 -1.6

0.6 -0.7 0.1 0.1 0.0 0.0 0.1 0.1 0.3 0.6 0.3 0.3 -3.2

0.7 -0.4 0.2 -0.1 0.0 0.1 0.0 0.0 0.0 0.7 0.0 0.8 -4.1

0.8 -0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.8 -4.1

0.9 -0.3 0.1 0.1 -0.1 -0.1 0.0 0.0 0.1 0.5 -0.2 0.7 -3.7

Full Simulation Period
b

-0.3 0.0 0.1 0.0 0.0 0.1 0.1 0.2 0.6 0.0 0.4 -1.8

Wet (32%) -0.4 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 -0.2 0.7 -4.6

Above Normal (16%) -0.3 0.1 0.1 0.0 0.0 0.1 0.0 0.2 0.7 0.0 0.6 -2.8

Below Normal (13%) -0.4 0.1 0.2 0.0 0.0 0.3 0.3 0.4 0.9 0.1 0.7 0.2
Dry (24%) -0.2 0.0 0.1 0.0 0.0 0.0 0.2 0.2 0.7 0.3 -0.3 0.1

Critical (15%) -0.2 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.7 -0.1 0.0 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-11-4. Sacramento River at Knights Landing, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 50 48 51 57 63 69 72 74 75 73
20% 64 57 49 48 50 56 62 68 72 73 74 73
30% 64 56 49 47 50 55 62 68 71 73 74 72
40% 64 55 49 47 49 54 61 67 71 72 73 71
50% 63 55 48 47 49 54 60 67 70 71 72 71
60% 63 54 48 47 48 53 60 66 70 71 72 70
70% 62 54 48 46 48 52 59 66 69 70 71 70
80% 62 54 48 46 48 51 57 65 69 70 70 69
90% 61 53 47 46 47 51 56 63 68 69 69 67

Full Simulation Period
b 63 55 49 47 49 54 60 67 70 72 72 71

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 69
Above Normal (16%) 63 55 49 47 48 52 59 66 70 70 71 70
Below Normal (13%) 62 54 48 47 49 55 61 67 69 70 70 70

Dry (24%) 63 55 49 47 50 55 61 68 70 71 73 72
Critical (15%) 65 57 49 47 51 57 63 68 71 74 74 73

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 57 50 48 51 57 63 69 72 74 74 73
20% 64 57 50 48 50 56 62 68 71 73 74 72
30% 64 56 49 47 50 55 62 68 71 73 73 72
40% 63 55 49 47 49 54 61 68 70 72 73 71
50% 63 55 48 47 49 54 61 67 70 71 72 71
60% 62 55 48 47 48 53 60 66 70 71 72 70
70% 62 54 48 46 48 52 59 66 69 70 71 69
80% 62 54 48 46 48 51 57 65 69 70 71 68
90% 61 53 47 46 47 51 56 63 69 69 70 67

Full Simulation Period
b 63 55 49 47 49 54 60 67 70 72 72 70

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 69
Above Normal (16%) 63 55 49 47 48 52 59 66 70 70 71 70
Below Normal (13%) 62 54 48 47 49 55 61 67 69 70 71 69

Dry (24%) 63 55 49 47 50 55 61 68 70 71 73 72
Critical (15%) 65 57 49 47 51 57 63 68 71 74 74 73

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.5 -0.1 0.1 0.0 0.0 0.0 0.2 -0.2 0.0 0.0 -0.2 -0.1

0.2 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.1 -0.1 -0.1 -0.1 -0.2

0.3 -0.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.2 -0.1

0.4 -0.3 0.0 0.1 0.0 0.1 0.0 0.1 0.2 -0.1 0.0 -0.1 -0.1

0.5 -0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 -0.1 -0.1

0.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 -0.2 0.0 -0.1

0.7 0.1 0.0 0.0 0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.3 -0.5

0.8 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.7 -1.0

0.9 0.2 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.2 -0.1 0.7 0.0

Full Simulation Period
b

-0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.2

Wet (32%) -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.3 -0.2

Above Normal (16%) -0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.4 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.5 -1.2

Dry (24%) -0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 -0.5 -0.1

Critical (15%) -0.2 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 0.1 0.2 -0.2 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-11-5. Sacramento River at Knights Landing, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 50 48 51 57 63 69 72 74 75 73
20% 64 57 49 48 50 56 62 68 72 73 74 73
30% 64 56 49 47 50 55 62 68 71 73 74 72
40% 64 55 49 47 49 54 61 67 71 72 73 71
50% 63 55 48 47 49 54 60 67 70 71 72 71
60% 63 54 48 47 48 53 60 66 70 71 72 70
70% 62 54 48 46 48 52 59 66 69 70 71 70
80% 62 54 48 46 48 51 57 65 69 70 70 69
90% 61 53 47 46 47 51 56 63 68 69 69 67

Full Simulation Period
b 63 55 49 47 49 54 60 67 70 72 72 71

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 69
Above Normal (16%) 63 55 49 47 48 52 59 66 70 70 71 70
Below Normal (13%) 62 54 48 47 49 55 61 67 69 70 70 70

Dry (24%) 63 55 49 47 50 55 61 68 70 71 73 72
Critical (15%) 65 57 49 47 51 57 63 68 71 74 74 73

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 58 50 48 51 57 63 69 73 74 74 73
20% 64 57 50 48 50 56 62 69 72 73 74 72
30% 64 56 49 47 50 55 62 68 72 72 74 72
40% 63 55 49 47 49 54 61 68 71 72 73 71
50% 63 55 48 47 49 54 61 67 71 71 72 69
60% 62 55 48 47 48 53 60 67 70 71 72 67
70% 61 54 48 46 48 52 59 66 70 70 71 66
80% 61 54 47 46 48 51 57 65 69 70 71 65
90% 60 53 47 45 47 51 56 63 69 69 70 63

Full Simulation Period
b 63 55 49 47 49 54 60 67 71 72 72 69

Wet (32%) 60 53 46 46 48 52 57 65 70 72 72 65
Above Normal (16%) 63 55 49 47 48 53 59 67 71 70 72 67
Below Normal (13%) 62 54 48 47 49 55 62 67 70 71 71 71

Dry (24%) 63 55 49 47 50 55 61 68 71 71 73 72
Critical (15%) 65 57 49 47 51 57 63 69 72 73 74 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.5 0.0 0.1 0.2 0.0 0.2 0.5 0.0 0.5 0.0 -0.1 -0.2

0.2 0.0 0.0 0.3 -0.1 0.0 0.3 0.0 0.5 0.6 0.0 0.1 -0.1

0.3 -0.4 -0.1 0.0 0.0 0.1 0.1 0.3 0.3 0.8 -0.1 -0.1 0.0
0.4 -0.4 -0.1 0.1 0.0 0.0 0.0 0.1 0.4 0.6 -0.3 -0.1 -0.1

0.5 -0.5 0.1 0.1 0.0 0.0 0.0 0.3 0.4 0.7 0.0 0.0 -1.6

0.6 -0.8 0.1 0.1 0.0 0.0 0.1 0.1 0.5 0.7 0.1 0.1 -3.1

0.7 -0.4 0.2 -0.1 0.0 0.1 0.0 0.0 0.3 0.8 0.0 0.6 -4.1

0.8 -0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.3 0.8 -4.1

0.9 -0.3 0.1 0.0 -0.1 -0.1 0.0 0.0 0.1 0.5 -0.2 0.8 -3.8

Full Simulation Period
b

-0.4 0.0 0.1 0.0 0.0 0.1 0.1 0.3 0.6 -0.1 0.3 -1.9

Wet (32%) -0.4 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 -0.2 0.7 -4.6

Above Normal (16%) -0.4 0.1 0.1 0.0 0.0 0.1 0.0 0.3 0.8 0.0 0.6 -2.7

Below Normal (13%) -0.4 0.1 0.2 0.0 0.0 0.3 0.3 0.4 1.0 0.1 1.0 0.1
Dry (24%) -0.2 0.0 0.1 0.0 0.0 0.0 0.2 0.6 0.8 0.2 -0.6 -0.1

Critical (15%) -0.3 0.0 0.0 -0.1 -0.1 0.0 0.2 0.3 1.0 -0.3 -0.3 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-11-6. Sacramento River at Knights Landing, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.12. American River below Nimbus Temperature 
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Figure B-12-1. American River below Nimbus Dam, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-2. American River below Nimbus Dam, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-3. American River below Nimbus Dam, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-4. American River below Nimbus Dam, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-5. American River below Nimbus Dam, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-6. American River below Nimbus Dam, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-232 July 2015



Figure B-12-7. American River below Nimbus Dam, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-8. American River below Nimbus Dam, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-9. American River below Nimbus Dam, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-235 July 2015



Figure B-12-10. American River below Nimbus Dam, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-11. American River below Nimbus Dam, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-12. American River below Nimbus Dam, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 67 69 67 68
20% 65 58 52 47 48 52 57 62 66 67 67 68
30% 64 58 51 47 47 51 56 61 65 65 66 66
40% 64 57 51 47 47 50 55 60 63 65 65 66
50% 63 57 50 46 47 49 54 58 62 65 64 65
60% 63 57 49 46 46 49 54 58 61 64 64 65
70% 63 57 48 45 46 49 53 57 60 64 63 64
80% 63 56 48 45 46 48 52 56 59 64 63 64
90% 59 56 47 44 45 48 52 55 59 64 62 63

Full Simulation Period
b 63 57 50 46 47 50 55 59 62 65 65 65

Wet (32%) 60 55 47 46 46 49 53 57 60 64 63 64
Above Normal (16%) 64 57 50 46 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 60 64 65 65 66

Dry (24%) 64 57 51 47 47 51 55 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 62 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 67 69 67 68
20% 65 58 52 48 48 51 57 62 65 67 66 67
30% 64 58 51 47 48 51 56 60 65 65 66 66
40% 63 57 51 47 47 50 55 59 63 65 65 66
50% 63 57 50 46 47 49 54 58 63 64 64 65
60% 63 57 49 46 46 49 54 58 60 64 64 65
70% 63 56 49 46 46 49 53 57 60 64 63 65
80% 63 56 48 45 46 48 52 57 59 64 63 64
90% 59 56 47 45 45 48 52 55 59 63 62 64

Full Simulation Period
b 63 57 50 46 47 50 55 59 62 65 65 66

Wet (32%) 60 54 48 46 46 49 53 57 60 64 63 64
Above Normal (16%) 63 57 50 47 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 60 63 65 65 66

Dry (24%) 64 57 51 47 47 51 56 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 61 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.1 0.0 0.1 0.4 0.2 -0.1 0.2 0.1 -0.6 0.2 0.2 -0.2

0.2 -0.3 0.0 0.0 0.2 0.0 -0.3 -0.1 0.1 -0.7 -0.2 -0.4 -0.2

0.3 0.1 -0.1 0.2 0.3 0.2 0.1 0.0 -0.3 0.2 -0.3 -0.2 0.0
0.4 0.0 0.1 -0.1 0.0 0.2 0.0 -0.1 -0.1 0.0 -0.2 -0.1 0.1
0.5 0.0 0.0 -0.1 0.0 0.1 0.0 0.0 0.0 1.0 -0.1 -0.1 0.1
0.6 -0.1 0.0 0.3 0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.1 -0.1

0.7 0.0 -0.2 0.5 0.2 0.0 0.0 0.0 0.0 0.1 -0.4 -0.1 0.3
0.8 -0.1 -0.1 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.2
0.9 0.0 -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.5

Full Simulation Period
b

-0.1 -0.1 0.2 0.2 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 0.1

Wet (32%) -0.1 -0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.0 -0.3 0.3
Above Normal (16%) -0.5 -0.4 0.1 0.3 0.1 0.0 0.0 0.0 0.4 -0.2 0.1 0.1
Below Normal (13%) 0.0 0.1 0.3 0.3 0.2 0.0 -0.2 -0.1 -0.9 -0.2 -0.6 0.3

Dry (24%) 0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.2 -0.1 -0.2 0.1 -0.1

Critical (15%) 0.2 0.2 0.1 0.2 0.1 -0.1 0.1 -0.4 0.1 0.2 0.2 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-12-1. American River below Nimbus Dam, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 67 69 67 68
20% 65 58 52 47 48 52 57 62 66 67 67 68
30% 64 58 51 47 47 51 56 61 65 65 66 66
40% 64 57 51 47 47 50 55 60 63 65 65 66
50% 63 57 50 46 47 49 54 58 62 65 64 65
60% 63 57 49 46 46 49 54 58 61 64 64 65
70% 63 57 48 45 46 49 53 57 60 64 63 64
80% 63 56 48 45 46 48 52 56 59 64 63 64
90% 59 56 47 44 45 48 52 55 59 64 62 63

Full Simulation Period
b 63 57 50 46 47 50 55 59 62 65 65 65

Wet (32%) 60 55 47 46 46 49 53 57 60 64 63 64
Above Normal (16%) 64 57 50 46 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 60 64 65 65 66

Dry (24%) 64 57 51 47 47 51 55 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 62 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 68 69 67 68
20% 65 58 52 48 48 51 57 62 65 67 66 67
30% 64 58 52 47 48 51 56 61 65 65 66 67
40% 64 57 51 47 47 50 55 60 63 65 65 66
50% 63 57 50 46 47 49 55 58 62 65 64 65
60% 63 57 49 46 46 49 54 58 61 64 64 65
70% 63 57 49 46 46 49 53 57 60 64 63 65
80% 63 56 48 45 46 48 52 57 59 64 63 64
90% 59 56 47 45 45 48 52 55 59 63 62 63

Full Simulation Period
b 63 57 50 46 47 50 55 59 63 65 65 66

Wet (32%) 60 54 48 46 46 49 53 57 60 64 63 64
Above Normal (16%) 64 57 50 46 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 61 63 65 65 66

Dry (24%) 64 57 51 47 47 51 56 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 61 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.1 0.0 0.4 0.2 -0.1 0.1 0.4 0.3 -0.2 0.4 -0.1

0.2 -0.1 0.1 0.1 0.3 0.0 -0.3 0.0 0.2 -0.6 -0.1 -0.3 -0.2

0.3 0.1 -0.1 0.5 0.3 0.1 0.1 0.1 0.1 0.0 -0.2 -0.1 0.1
0.4 0.0 0.0 -0.1 0.1 0.1 0.0 0.0 0.0 0.1 -0.1 -0.1 0.2
0.5 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.8 -0.1 -0.1 0.1
0.6 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0
0.7 0.0 -0.1 0.5 0.2 0.0 0.0 0.0 0.0 0.1 -0.3 -0.2 0.3
0.8 -0.1 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.3 0.0

0.9 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.3

Full Simulation Period
b

0.0 0.0 0.2 0.2 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1

Wet (32%) -0.1 -0.1 0.3 0.1 0.0 0.0 0.0 0.0 0.1 0.0 -0.2 0.2
Above Normal (16%) -0.2 -0.2 0.0 0.2 0.1 0.0 0.0 0.0 0.4 -0.2 0.2 0.1
Below Normal (13%) 0.1 0.4 0.4 0.4 0.2 0.0 -0.1 0.4 -0.3 -0.1 -0.3 0.4

Dry (24%) 0.0 0.0 0.2 0.1 0.0 0.0 0.1 0.3 -0.1 0.0 0.1 -0.2

Critical (15%) 0.1 0.1 0.1 0.1 0.0 -0.2 0.1 -0.4 -0.1 0.1 0.1 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

1/0/1900

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 67 69 67 68
20% 65 58 52 47 48 52 57 62 66 67 67 68
30% 64 58 51 47 47 51 56 61 65 65 66 66
40% 64 57 51 47 47 50 55 60 63 65 65 66
50% 63 57 50 46 47 49 54 58 62 65 64 65
60% 63 57 49 46 46 49 54 58 61 64 64 65
70% 63 57 48 45 46 49 53 57 60 64 63 64
80% 63 56 48 45 46 48 52 56 59 64 63 64
90% 59 56 47 44 45 48 52 55 59 64 62 63

Full Simulation Period
b 63 57 50 46 47 50 55 59 62 65 65 65

Wet (32%) 60 55 47 46 46 49 53 57 60 64 63 64
Above Normal (16%) 64 57 50 46 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 60 64 65 65 66

Dry (24%) 64 57 51 47 47 51 55 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 62 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 68 68 67 68
20% 65 58 52 47 48 52 57 62 66 67 67 68
30% 64 58 51 47 47 51 56 61 65 65 66 67
40% 64 57 51 47 47 50 55 60 63 65 65 66
50% 63 57 50 46 47 49 55 58 62 65 64 65
60% 63 57 49 46 46 49 54 58 61 64 64 65
70% 63 57 48 45 46 49 53 57 60 64 63 64
80% 63 56 48 45 46 48 52 57 59 64 63 64
90% 59 56 47 44 45 48 52 55 59 64 63 63

Full Simulation Period
b 63 57 50 46 47 50 55 59 63 65 65 66

Wet (32%) 60 55 47 46 46 49 53 57 60 64 63 64
Above Normal (16%) 64 57 50 46 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 46 47 50 56 60 64 65 65 66

Dry (24%) 64 57 51 47 47 51 55 60 64 66 66 66
Critical (15%) 65 57 51 47 48 52 57 62 66 68 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.3 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2 -0.6 0.4 0.2
0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 -0.1 0.1 -0.1

0.3 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.2 0.0 0.1
0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 0.0 -0.1

0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 -0.1 0.0
0.6 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1

0.7 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1
0.8 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0

0.9 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.4 -0.1

Full Simulation Period
b

0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0

Wet (32%) -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Above Normal (16%) 0.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.1 0.0

Critical (15%) 0.0 -0.1 0.0 0.0 0.0 0.1 -0.1 -0.1 0.1 -0.6 0.2 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-12-3. American River below Nimbus Dam, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 67 69 67 68
20% 65 58 52 48 48 51 57 62 65 67 66 67
30% 64 58 51 47 48 51 56 60 65 65 66 66
40% 63 57 51 47 47 50 55 59 63 65 65 66
50% 63 57 50 46 47 49 54 58 63 64 64 65
60% 63 57 49 46 46 49 54 58 60 64 64 65
70% 63 56 49 46 46 49 53 57 60 64 63 65
80% 63 56 48 45 46 48 52 57 59 64 63 64
90% 59 56 47 45 45 48 52 55 59 63 62 64

Full Simulation Period
b 63 57 50 46 47 50 55 59 62 65 65 66

Wet (32%) 60 54 48 46 46 49 53 57 60 64 63 64
Above Normal (16%) 63 57 50 47 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 60 63 65 65 66

Dry (24%) 64 57 51 47 47 51 56 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 61 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 67 69 67 68
20% 65 58 52 47 48 52 57 62 66 67 67 68
30% 64 58 51 47 47 51 56 61 65 65 66 66
40% 64 57 51 47 47 50 55 60 63 65 65 66
50% 63 57 50 46 47 49 54 58 62 65 64 65
60% 63 57 49 46 46 49 54 58 61 64 64 65
70% 63 57 48 45 46 49 53 57 60 64 63 64
80% 63 56 48 45 46 48 52 56 59 64 63 64
90% 59 56 47 44 45 48 52 55 59 64 62 63

Full Simulation Period
b 63 57 50 46 47 50 55 59 62 65 65 65

Wet (32%) 60 55 47 46 46 49 53 57 60 64 63 64
Above Normal (16%) 64 57 50 46 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 60 64 65 65 66

Dry (24%) 64 57 51 47 47 51 55 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 62 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 0.0 -0.1 -0.4 -0.2 0.1 -0.2 -0.1 0.6 -0.2 -0.2 0.2
0.2 0.3 0.0 0.0 -0.2 0.0 0.3 0.1 -0.1 0.7 0.2 0.4 0.2
0.3 -0.1 0.1 -0.2 -0.3 -0.2 -0.1 0.0 0.3 -0.2 0.3 0.2 0.0

0.4 0.0 -0.1 0.1 0.0 -0.2 0.0 0.1 0.1 0.0 0.2 0.1 -0.1

0.5 0.0 0.0 0.1 0.0 -0.1 0.0 0.0 0.0 -1.0 0.1 0.1 -0.1

0.6 0.1 0.0 -0.3 -0.1 0.0 0.0 0.0 0.0 0.2 0.2 0.1 0.1
0.7 0.0 0.2 -0.5 -0.2 0.0 0.0 0.0 0.0 -0.1 0.4 0.1 -0.3

0.8 0.1 0.1 -0.3 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.3 -0.2

0.9 0.0 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.5

Full Simulation Period
b 0.1 0.1 -0.2 -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 -0.1

Wet (32%) 0.1 0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.3 -0.3

Above Normal (16%) 0.5 0.4 -0.1 -0.3 -0.1 0.0 0.0 0.0 -0.4 0.2 -0.1 -0.1

Below Normal (13%) 0.0 -0.1 -0.3 -0.3 -0.2 0.0 0.2 0.1 0.9 0.2 0.6 -0.3

Dry (24%) -0.1 0.0 -0.1 -0.1 0.0 0.0 -0.1 -0.2 0.1 0.2 -0.1 0.1
Critical (15%) -0.2 -0.2 -0.1 -0.2 -0.1 0.1 -0.1 0.4 -0.1 -0.2 -0.2 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-12-4. American River below Nimbus Dam, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 67 69 67 68
20% 65 58 52 48 48 51 57 62 65 67 66 67
30% 64 58 51 47 48 51 56 60 65 65 66 66
40% 63 57 51 47 47 50 55 59 63 65 65 66
50% 63 57 50 46 47 49 54 58 63 64 64 65
60% 63 57 49 46 46 49 54 58 60 64 64 65
70% 63 56 49 46 46 49 53 57 60 64 63 65
80% 63 56 48 45 46 48 52 57 59 64 63 64
90% 59 56 47 45 45 48 52 55 59 63 62 64

Full Simulation Period
b 63 57 50 46 47 50 55 59 62 65 65 66

Wet (32%) 60 54 48 46 46 49 53 57 60 64 63 64
Above Normal (16%) 63 57 50 47 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 60 63 65 65 66

Dry (24%) 64 57 51 47 47 51 56 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 61 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 68 69 67 68
20% 65 58 52 48 48 51 57 62 65 67 66 67
30% 64 58 52 47 48 51 56 61 65 65 66 67
40% 64 57 51 47 47 50 55 60 63 65 65 66
50% 63 57 50 46 47 49 55 58 62 65 64 65
60% 63 57 49 46 46 49 54 58 61 64 64 65
70% 63 57 49 46 46 49 53 57 60 64 63 65
80% 63 56 48 45 46 48 52 57 59 64 63 64
90% 59 56 47 45 45 48 52 55 59 63 62 63

Full Simulation Period
b 63 57 50 46 47 50 55 59 63 65 65 66

Wet (32%) 60 54 48 46 46 49 53 57 60 64 63 64
Above Normal (16%) 64 57 50 46 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 61 63 65 65 66

Dry (24%) 64 57 51 47 47 51 56 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 61 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.4 0.0 -0.1 0.0 0.0 0.0 -0.1 0.3 0.9 -0.4 0.2 0.0
0.2 0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.2 0.1 0.1 0.0 0.0
0.3 -0.1 0.0 0.2 0.0 -0.1 0.0 0.1 0.4 -0.2 0.1 0.0 0.1
0.4 0.1 -0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.0
0.5 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.2 0.1 0.0 0.0

0.6 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.3 0.1 0.1 0.1
0.7 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.1 0.0
0.8 0.0 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.3

0.9 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.2

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0

Above Normal (16%) 0.3 0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Below Normal (13%) 0.1 0.2 0.0 0.0 0.0 0.0 0.1 0.5 0.6 0.1 0.3 0.2

Dry (24%) 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.0 -0.1

Critical (15%) -0.1 -0.1 -0.1 0.0 0.0 -0.1 0.0 0.0 -0.2 -0.1 -0.2 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-12-5. American River below Nimbus Dam, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 67 69 67 68
20% 65 58 52 48 48 51 57 62 65 67 66 67
30% 64 58 51 47 48 51 56 60 65 65 66 66
40% 63 57 51 47 47 50 55 59 63 65 65 66
50% 63 57 50 46 47 49 54 58 63 64 64 65
60% 63 57 49 46 46 49 54 58 60 64 64 65
70% 63 56 49 46 46 49 53 57 60 64 63 65
80% 63 56 48 45 46 48 52 57 59 64 63 64
90% 59 56 47 45 45 48 52 55 59 63 62 64

Full Simulation Period
b 63 57 50 46 47 50 55 59 62 65 65 66

Wet (32%) 60 54 48 46 46 49 53 57 60 64 63 64
Above Normal (16%) 63 57 50 47 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 47 47 50 56 60 63 65 65 66

Dry (24%) 64 57 51 47 47 51 56 60 64 66 66 66
Critical (15%) 65 58 51 47 48 52 57 61 66 69 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 53 48 49 52 58 63 68 68 67 68
20% 65 58 52 47 48 52 57 62 66 67 67 68
30% 64 58 51 47 47 51 56 61 65 65 66 67
40% 64 57 51 47 47 50 55 60 63 65 65 66
50% 63 57 50 46 47 49 55 58 62 65 64 65
60% 63 57 49 46 46 49 54 58 61 64 64 65
70% 63 57 48 45 46 49 53 57 60 64 63 64
80% 63 56 48 45 46 48 52 57 59 64 63 64
90% 59 56 47 44 45 48 52 55 59 64 63 63

Full Simulation Period
b 63 57 50 46 47 50 55 59 63 65 65 66

Wet (32%) 60 55 47 46 46 49 53 57 60 64 63 64
Above Normal (16%) 64 57 50 46 47 49 54 58 62 64 64 65
Below Normal (13%) 62 57 51 46 47 50 56 60 64 65 65 66

Dry (24%) 64 57 51 47 47 51 55 60 64 66 66 66
Critical (15%) 65 57 51 47 48 52 57 62 66 68 67 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.4 0.0 -0.1 -0.4 -0.2 0.3 -0.2 -0.1 0.7 -0.7 0.2 0.4
0.2 0.2 0.0 0.0 -0.2 0.0 0.3 0.1 -0.1 0.7 0.1 0.5 0.2
0.3 -0.1 0.0 -0.3 -0.3 -0.2 -0.1 -0.1 0.3 -0.2 0.1 0.1 0.1
0.4 0.0 -0.1 0.1 0.0 -0.2 0.0 0.1 0.1 0.1 0.2 0.1 -0.2

0.5 0.0 0.0 0.1 0.0 -0.1 0.0 0.0 0.0 -0.7 0.1 -0.1 -0.1

0.6 0.1 -0.1 -0.3 -0.1 0.0 0.0 0.0 0.0 0.2 0.2 -0.1 -0.1

0.7 0.0 0.1 -0.4 -0.2 0.0 0.0 0.0 0.0 -0.1 0.3 0.1 -0.2

0.8 0.1 0.0 -0.4 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.4 -0.3

0.9 0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4 -0.6

Full Simulation Period
b 0.0 0.0 -0.2 -0.2 -0.1 0.0 0.0 0.0 0.1 0.0 0.2 -0.1

Wet (32%) 0.1 0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.3 -0.3

Above Normal (16%) 0.5 0.2 -0.1 -0.3 -0.1 0.0 0.0 0.0 -0.4 0.2 -0.1 -0.1

Below Normal (13%) 0.0 -0.1 -0.5 -0.5 -0.2 0.0 0.2 0.1 0.9 0.1 0.7 -0.2

Dry (24%) -0.1 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.2 0.1 0.0 0.1
Critical (15%) -0.2 -0.3 -0.2 -0.2 -0.1 0.2 -0.2 0.3 0.0 -0.8 0.0 0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-12-6. American River below Nimbus Dam, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.13. American River at Watt Avenue Temperature 
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Figure B-13-1. American River at Watt Avenue, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-2. American River at Watt Avenue, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-3. American River at Watt Avenue, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-4. American River at Watt Avenue, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-5. American River at Watt Avenue, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-6. American River at Watt Avenue, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-7. American River at Watt Avenue, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-8. American River at Watt Avenue, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-9. American River at Watt Avenue, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-10. American River at Watt Avenue, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-11. American River at Watt Avenue, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-12. American River at Watt Avenue, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 48 50 56 63 68 73 73 73 71
20% 66 58 52 48 50 55 60 67 70 70 72 70
30% 65 58 51 47 49 53 59 65 69 69 70 69
40% 64 57 51 47 48 52 58 64 67 68 69 68
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 68 68 67
70% 63 56 49 46 47 50 55 60 64 67 68 66
80% 63 56 48 45 46 50 54 59 63 67 67 66
90% 61 56 47 45 46 49 53 57 62 67 66 65

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 67 66
Above Normal (16%) 65 57 50 47 47 50 56 62 66 67 68 67
Below Normal (13%) 63 56 50 47 48 52 59 64 68 68 70 69

Dry (24%) 64 57 50 47 49 53 58 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 67 70 74 72 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 49 50 56 62 68 71 73 73 71
20% 66 58 52 48 49 55 60 66 70 69 72 71
30% 65 58 51 48 49 53 59 65 68 69 70 69
40% 65 57 50 47 48 52 58 64 67 68 69 69
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 67 68 68
70% 63 56 49 46 47 50 55 60 64 67 67 67
80% 63 56 48 45 46 50 54 59 63 67 66 67
90% 61 56 47 45 46 49 53 57 62 67 65 66

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 66 67
Above Normal (16%) 64 57 50 47 47 50 56 62 66 67 68 68
Below Normal (13%) 63 56 51 47 48 52 59 64 66 68 69 69

Dry (24%) 65 57 50 47 49 53 59 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 66 71 74 72 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.2 0.0 0.2 0.4 0.1 -0.1 -0.2 0.3 -1.9 0.1 -0.4 0.1
0.2 -0.2 -0.1 0.0 0.1 0.0 -0.1 -0.2 -0.3 -0.9 -0.6 -0.2 0.3
0.3 0.0 0.0 0.3 0.3 0.0 0.1 -0.1 0.0 -0.3 -0.2 -0.2 0.1
0.4 0.1 0.0 -0.1 0.2 0.0 0.0 0.0 0.0 -0.2 -0.1 -0.2 0.4
0.5 0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.1 0.2
0.6 -0.1 0.0 0.2 0.0 0.1 0.0 0.0 0.1 -0.1 -0.2 -0.3 0.4
0.7 0.1 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.0 -0.3 -0.3 0.8
0.8 -0.1 -0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.4 0.8
0.9 -0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.2 1.4

Full Simulation Period
b

0.0 0.0 0.2 0.1 0.0 0.0 -0.1 0.0 -0.2 -0.2 -0.2 0.5

Wet (32%) -0.1 -0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.5 1.1
Above Normal (16%) -0.2 -0.3 0.1 0.2 0.0 0.0 0.0 0.0 -0.1 -0.2 0.1 0.5
Below Normal (13%) 0.1 0.1 0.3 0.3 0.0 0.0 -0.3 0.1 -1.6 -0.3 -0.6 0.2

Dry (24%) 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.1 -0.2 -0.3 0.1 0.0

Critical (15%) 0.1 0.2 0.1 0.1 0.0 0.0 -0.2 -0.2 0.5 0.1 -0.1 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-13-1. American River at Watt Avenue, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 48 50 56 63 68 73 73 73 71
20% 66 58 52 48 50 55 60 67 70 70 72 70
30% 65 58 51 47 49 53 59 65 69 69 70 69
40% 64 57 51 47 48 52 58 64 67 68 69 68
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 68 68 67
70% 63 56 49 46 47 50 55 60 64 67 68 66
80% 63 56 48 45 46 50 54 59 63 67 67 66
90% 61 56 47 45 46 49 53 57 62 67 66 65

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 67 66
Above Normal (16%) 65 57 50 47 47 50 56 62 66 67 68 67
Below Normal (13%) 63 56 50 47 48 52 59 64 68 68 70 69

Dry (24%) 64 57 50 47 49 53 58 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 67 70 74 72 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 49 50 56 63 68 72 73 73 71
20% 66 58 52 48 50 55 60 66 69 70 72 70
30% 65 58 51 48 49 53 59 65 68 69 70 69
40% 64 57 50 47 48 52 58 64 67 68 69 69
50% 64 57 50 47 48 51 57 62 66 68 68 68
60% 64 57 49 46 47 50 56 61 64 68 68 68
70% 63 57 49 46 47 50 55 60 64 67 67 67
80% 63 56 48 45 46 50 54 59 63 67 66 67
90% 61 56 47 45 46 49 53 57 62 66 66 66

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 54 48 46 47 50 55 59 63 67 66 67
Above Normal (16%) 65 57 50 47 47 50 56 62 66 67 68 68
Below Normal (13%) 63 57 51 47 48 52 59 64 67 68 69 69

Dry (24%) 65 57 50 47 49 53 59 64 68 69 70 69
Critical (15%) 66 58 50 47 51 55 61 66 71 74 73 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.2 0.0 0.1 0.4 0.1 0.0 0.1 0.3 -0.4 -0.2 0.2 0.2
0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 -0.2 -1.1 0.1 -0.3 0.0
0.3 0.1 0.0 0.4 0.2 0.0 0.0 0.1 0.2 -0.4 -0.1 0.1 0.0
0.4 0.0 0.0 -0.1 0.3 0.0 0.0 0.0 0.0 0.1 0.0 -0.2 0.2
0.5 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 -0.1 0.2
0.6 -0.2 -0.1 0.2 0.1 0.1 0.0 0.0 0.0 -0.3 0.0 -0.1 0.4
0.7 0.1 0.1 0.3 0.2 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.2 0.9
0.8 -0.1 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.6 0.8
0.9 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.2 -0.1 0.8

Full Simulation Period
b 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.1 -0.1 0.0 -0.2 0.4

Wet (32%) 0.0 -0.1 0.2 0.1 0.0 0.0 0.0 0.0 -0.1 0.1 -0.4 1.0
Above Normal (16%) -0.1 -0.2 0.0 0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 0.3 0.6
Below Normal (13%) 0.1 0.3 0.4 0.3 0.1 0.0 -0.1 0.1 -0.5 -0.1 -0.6 0.1

Dry (24%) 0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.2 -0.1 0.0 -0.1 -0.1

Critical (15%) 0.0 0.1 0.1 0.1 0.0 -0.1 0.0 -0.2 0.3 0.0 0.1 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-13-2. American River at Watt Avenue, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 48 50 56 63 68 73 73 73 71
20% 66 58 52 48 50 55 60 67 70 70 72 70
30% 65 58 51 47 49 53 59 65 69 69 70 69
40% 64 57 51 47 48 52 58 64 67 68 69 68
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 68 68 67
70% 63 56 49 46 47 50 55 60 64 67 68 66
80% 63 56 48 45 46 50 54 59 63 67 67 66
90% 61 56 47 45 46 49 53 57 62 67 66 65

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 67 66
Above Normal (16%) 65 57 50 47 47 50 56 62 66 67 68 67
Below Normal (13%) 63 56 50 47 48 52 59 64 68 68 70 69

Dry (24%) 64 57 50 47 49 53 58 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 67 70 74 72 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 48 50 56 63 68 73 73 73 71
20% 66 58 52 48 50 55 60 67 70 70 72 70
30% 65 58 51 47 49 53 59 65 68 69 70 69
40% 64 57 51 47 48 52 58 64 67 68 69 68
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 67 68 67
70% 63 56 48 46 47 50 55 60 64 67 68 66
80% 63 56 48 45 46 50 54 59 63 67 67 66
90% 61 56 47 45 46 49 53 57 62 66 66 65

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 67 66
Above Normal (16%) 65 57 50 47 47 50 56 62 66 67 68 67
Below Normal (13%) 63 56 50 47 48 52 59 64 68 68 70 69

Dry (24%) 64 57 50 47 49 53 58 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 67 70 74 72 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.5 0.2 -0.1 0.1 0.2
0.2 0.0 -0.1 0.1 0.0 0.0 0.0 0.0 0.3 -0.3 -0.3 -0.2 0.2
0.3 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.3 -0.1 -0.1 -0.1

0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 -0.1 -0.2

0.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 0.0

0.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0
0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0

0.8 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0
0.9 0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.1 -0.1 0.2 0.1

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.2 0.0 0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0
Above Normal (16%) 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 -0.1 0.1 0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 -0.2 0.0 0.0

Critical (15%) 0.0 -0.1 0.0 0.0 0.0 0.1 0.1 0.0 -0.3 -0.5 -0.1 0.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-13-3. American River at Watt Avenue, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 49 50 56 62 68 71 73 73 71
20% 66 58 52 48 49 55 60 66 70 69 72 71
30% 65 58 51 48 49 53 59 65 68 69 70 69
40% 65 57 50 47 48 52 58 64 67 68 69 69
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 67 68 68
70% 63 56 49 46 47 50 55 60 64 67 67 67
80% 63 56 48 45 46 50 54 59 63 67 66 67
90% 61 56 47 45 46 49 53 57 62 67 65 66

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 66 67
Above Normal (16%) 64 57 50 47 47 50 56 62 66 67 68 68
Below Normal (13%) 63 56 51 47 48 52 59 64 66 68 69 69

Dry (24%) 65 57 50 47 49 53 59 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 66 71 74 72 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 48 50 56 63 68 73 73 73 71
20% 66 58 52 48 50 55 60 67 70 70 72 70
30% 65 58 51 47 49 53 59 65 69 69 70 69
40% 64 57 51 47 48 52 58 64 67 68 69 68
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 68 68 67
70% 63 56 49 46 47 50 55 60 64 67 68 66
80% 63 56 48 45 46 50 54 59 63 67 67 66
90% 61 56 47 45 46 49 53 57 62 67 66 65

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 67 66
Above Normal (16%) 65 57 50 47 47 50 56 62 66 67 68 67
Below Normal (13%) 63 56 50 47 48 52 59 64 68 68 70 69

Dry (24%) 64 57 50 47 49 53 58 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 67 70 74 72 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.0 -0.2 -0.4 -0.1 0.1 0.2 -0.3 1.9 -0.1 0.4 -0.1

0.2 0.2 0.1 0.0 -0.1 0.0 0.1 0.2 0.3 0.9 0.6 0.2 -0.3

0.3 0.0 0.0 -0.3 -0.3 0.0 -0.1 0.1 0.0 0.3 0.2 0.2 -0.1

0.4 -0.1 0.0 0.1 -0.2 0.0 0.0 0.0 0.0 0.2 0.1 0.2 -0.4

0.5 -0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 -0.2

0.6 0.1 0.0 -0.2 0.0 -0.1 0.0 0.0 -0.1 0.1 0.2 0.3 -0.4

0.7 -0.1 0.0 -0.3 -0.2 0.0 0.0 0.0 0.0 0.0 0.3 0.3 -0.8

0.8 0.1 0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.4 -0.8

0.9 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.2 -1.4

Full Simulation Period
b 0.0 0.0 -0.2 -0.1 0.0 0.0 0.1 0.0 0.2 0.2 0.2 -0.5

Wet (32%) 0.1 0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.5 -1.1

Above Normal (16%) 0.2 0.3 -0.1 -0.2 0.0 0.0 0.0 0.0 0.1 0.2 -0.1 -0.5

Below Normal (13%) -0.1 -0.1 -0.3 -0.3 0.0 0.0 0.3 -0.1 1.6 0.3 0.6 -0.2

Dry (24%) -0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 -0.1 0.2 0.3 -0.1 0.0
Critical (15%) -0.1 -0.2 -0.1 -0.1 0.0 0.0 0.2 0.2 -0.5 -0.1 0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-13-4. American River at Watt Avenue, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-261 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 49 50 56 62 68 71 73 73 71
20% 66 58 52 48 49 55 60 66 70 69 72 71
30% 65 58 51 48 49 53 59 65 68 69 70 69
40% 65 57 50 47 48 52 58 64 67 68 69 69
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 67 68 68
70% 63 56 49 46 47 50 55 60 64 67 67 67
80% 63 56 48 45 46 50 54 59 63 67 66 67
90% 61 56 47 45 46 49 53 57 62 67 65 66

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 66 67
Above Normal (16%) 64 57 50 47 47 50 56 62 66 67 68 68
Below Normal (13%) 63 56 51 47 48 52 59 64 66 68 69 69

Dry (24%) 65 57 50 47 49 53 59 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 66 71 74 72 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 49 50 56 63 68 72 73 73 71
20% 66 58 52 48 50 55 60 66 69 70 72 70
30% 65 58 51 48 49 53 59 65 68 69 70 69
40% 64 57 50 47 48 52 58 64 67 68 69 69
50% 64 57 50 47 48 51 57 62 66 68 68 68
60% 64 57 49 46 47 50 56 61 64 68 68 68
70% 63 57 49 46 47 50 55 60 64 67 67 67
80% 63 56 48 45 46 50 54 59 63 67 66 67
90% 61 56 47 45 46 49 53 57 62 66 66 66

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 54 48 46 47 50 55 59 63 67 66 67
Above Normal (16%) 65 57 50 47 47 50 56 62 66 67 68 68
Below Normal (13%) 63 57 51 47 48 52 59 64 67 68 69 69

Dry (24%) 65 57 50 47 49 53 59 64 68 69 70 69
Critical (15%) 66 58 50 47 51 55 61 66 71 74 73 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.0 -0.1 0.0 0.0 0.1 0.4 0.0 1.5 -0.2 0.6 0.0
0.2 0.2 0.0 0.0 0.1 0.0 0.0 0.2 0.1 -0.3 0.7 -0.1 -0.3

0.3 0.1 0.0 0.1 0.0 0.0 0.0 0.2 0.2 -0.1 0.0 0.3 -0.1

0.4 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1 0.0 -0.2

0.5 -0.1 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0

0.6 0.0 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.2 0.2 0.2 0.0

0.7 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.1
0.8 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.2 0.0

0.9 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.1 -0.5

Full Simulation Period
b 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.1 -0.1

Above Normal (16%) 0.2 0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 0.1
Below Normal (13%) 0.0 0.2 0.0 0.0 0.0 0.0 0.2 0.1 1.0 0.1 0.0 -0.1

Dry (24%) -0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.3 -0.2 -0.1

Critical (15%) -0.1 -0.1 -0.1 0.0 0.0 -0.1 0.1 0.0 -0.2 -0.1 0.2 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-13-5. American River at Watt Avenue, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 49 50 56 62 68 71 73 73 71
20% 66 58 52 48 49 55 60 66 70 69 72 71
30% 65 58 51 48 49 53 59 65 68 69 70 69
40% 65 57 50 47 48 52 58 64 67 68 69 69
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 67 68 68
70% 63 56 49 46 47 50 55 60 64 67 67 67
80% 63 56 48 45 46 50 54 59 63 67 66 67
90% 61 56 47 45 46 49 53 57 62 67 65 66

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 66 67
Above Normal (16%) 64 57 50 47 47 50 56 62 66 67 68 68
Below Normal (13%) 63 56 51 47 48 52 59 64 66 68 69 69

Dry (24%) 65 57 50 47 49 53 59 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 66 71 74 72 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 53 48 50 56 63 68 73 73 73 71
20% 66 58 52 48 50 55 60 67 70 70 72 70
30% 65 58 51 47 49 53 59 65 68 69 70 69
40% 64 57 51 47 48 52 58 64 67 68 69 68
50% 64 57 50 47 48 51 57 62 66 68 69 68
60% 64 57 49 46 47 50 56 61 65 67 68 67
70% 63 56 48 46 47 50 55 60 64 67 68 66
80% 63 56 48 45 46 50 54 59 63 67 67 66
90% 61 56 47 45 46 49 53 57 62 66 66 65

Full Simulation Period
b 64 57 50 47 48 52 57 63 66 69 69 68

Wet (32%) 61 55 47 46 47 50 55 59 63 67 67 66
Above Normal (16%) 65 57 50 47 47 50 56 62 66 67 68 67
Below Normal (13%) 63 56 50 47 48 52 59 64 68 68 70 69

Dry (24%) 64 57 50 47 49 53 58 64 68 69 70 69
Critical (15%) 66 58 50 47 51 56 61 67 70 74 72 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.0 -0.2 -0.4 -0.1 0.2 0.3 0.2 2.1 -0.2 0.5 0.0
0.2 0.3 0.0 0.1 -0.1 0.0 0.1 0.3 0.6 0.6 0.3 0.0 -0.1

0.3 0.1 -0.1 -0.3 -0.3 0.0 -0.1 0.1 0.0 0.0 0.0 0.1 -0.2

0.4 -0.2 0.0 0.1 -0.2 -0.1 0.0 0.0 0.0 0.3 0.0 0.2 -0.6

0.5 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 -0.2

0.6 -0.1 0.0 -0.1 0.0 -0.1 -0.1 0.0 0.0 0.1 0.2 0.1 -0.4

0.7 -0.1 0.0 -0.3 -0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 -0.8

0.8 0.1 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.8 -0.8

0.9 0.4 -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.2 0.4 -1.3

Full Simulation Period
b

0.0 0.0 -0.2 -0.1 0.0 0.0 0.1 0.0 0.2 0.0 0.3 -0.4

Wet (32%) 0.0 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.6 -1.1

Above Normal (16%) 0.2 0.1 -0.1 -0.2 0.0 0.0 0.0 0.0 0.2 0.2 -0.1 -0.5

Below Normal (13%) -0.1 -0.1 -0.4 -0.3 -0.1 0.0 0.3 0.0 1.6 0.2 0.7 -0.1

Dry (24%) -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.1 0.3 0.1 -0.1 0.0
Critical (15%) -0.1 -0.2 -0.2 -0.1 0.0 0.1 0.3 0.2 -0.7 -0.6 0.1 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-13-6. American River at Watt Avenue, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.14. American River at Mouth Temperature 
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Figure B-14-1. American River at the Mouth, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-2. American River at the Mouth, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-3. American River at the Mouth, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-4. American River at the Mouth, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-5. American River at the Mouth, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-6. American River at the Mouth, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-7. American River at the Mouth, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-8. American River at the Mouth, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-9. American River at the Mouth, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-10. American River at the Mouth, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-11. American River at the Mouth, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-12. American River at the Mouth, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 51 59 66 71 76 76 77 74
20% 66 58 51 48 51 57 62 70 73 72 76 73
30% 65 58 51 48 50 55 61 68 71 72 73 71
40% 65 57 50 47 49 53 60 67 70 71 72 70
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 47 48 51 58 63 68 70 71 69
70% 64 57 49 46 47 51 57 62 66 69 71 68
80% 63 56 48 46 47 50 55 61 65 69 70 67
90% 62 56 47 45 47 50 54 58 64 69 69 67

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 72 72 70

Wet (32%) 61 55 47 46 47 51 56 61 66 70 70 67
Above Normal (16%) 65 57 50 47 48 51 58 65 69 69 71 69
Below Normal (13%) 64 56 50 47 49 54 61 67 71 70 73 71

Dry (24%) 65 57 50 47 50 55 61 67 71 72 74 72
Critical (15%) 66 58 50 48 52 58 64 69 73 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 52 59 65 71 75 76 77 74
20% 66 58 51 48 51 57 62 70 73 72 76 73
30% 66 58 51 48 50 55 61 68 71 72 72 72
40% 65 57 50 48 49 53 60 67 69 71 72 71
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 46 48 51 58 63 67 69 71 70
70% 64 56 49 46 47 51 57 62 66 69 70 69
80% 63 56 48 46 47 50 55 61 65 69 69 69
90% 62 56 47 45 47 50 54 58 64 69 68 68

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 71 72 71

Wet (32%) 61 55 47 46 47 51 56 61 66 70 69 69
Above Normal (16%) 65 57 50 47 48 51 58 65 68 69 71 70
Below Normal (13%) 64 56 50 48 49 54 61 67 69 70 73 71

Dry (24%) 65 57 50 48 50 55 61 67 70 72 74 72
Critical (15%) 66 58 50 48 52 58 64 69 74 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.2 -0.2 0.0 0.2 0.0 -0.1 -0.8 -0.4 -1.7 0.4 -0.2 0.2
0.2 -0.3 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1 -0.7 -0.2 0.1 0.3
0.3 0.3 0.1 0.1 0.1 0.0 0.0 0.0 0.4 0.0 -0.3 -0.6 0.6
0.4 0.1 0.0 0.0 0.2 -0.1 0.0 0.0 -0.2 -0.8 -0.3 -0.3 0.5
0.5 0.1 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 -0.2 -0.2 -0.1 0.2
0.6 -0.1 0.0 0.4 0.0 0.0 -0.1 0.1 0.1 -0.3 -0.3 -0.3 0.7
0.7 0.1 0.0 0.4 0.2 0.0 0.0 0.1 0.0 0.0 -0.3 -0.1 1.2
0.8 0.0 -0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.5 1.6
0.9 -0.3 -0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 -0.6 1.6

Full Simulation Period
b 0.1 0.0 0.1 0.1 0.0 0.0 -0.1 0.0 -0.3 -0.2 -0.3 0.7

Wet (32%) 0.0 -0.1 0.2 0.1 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.6 1.7
Above Normal (16%) -0.1 -0.2 0.1 0.2 -0.1 0.0 0.0 0.0 -0.5 -0.2 0.1 0.8
Below Normal (13%) 0.2 0.1 0.3 0.2 -0.1 0.0 -0.3 0.1 -2.0 -0.4 -0.5 0.1

Dry (24%) 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.1 -0.2 -0.4 0.1 0.0
Critical (15%) 0.0 0.2 0.1 0.1 0.0 0.0 -0.4 -0.1 0.6 0.1 -0.3 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-14-1. American River at the Mouth, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-277 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 51 59 66 71 76 76 77 74
20% 66 58 51 48 51 57 62 70 73 72 76 73
30% 65 58 51 48 50 55 61 68 71 72 73 71
40% 65 57 50 47 49 53 60 67 70 71 72 70
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 47 48 51 58 63 68 70 71 69
70% 64 57 49 46 47 51 57 62 66 69 71 68
80% 63 56 48 46 47 50 55 61 65 69 70 67
90% 62 56 47 45 47 50 54 58 64 69 69 67

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 72 72 70

Wet (32%) 61 55 47 46 47 51 56 61 66 70 70 67
Above Normal (16%) 65 57 50 47 48 51 58 65 69 69 71 69
Below Normal (13%) 64 56 50 47 49 54 61 67 71 70 73 71

Dry (24%) 65 57 50 47 50 55 61 67 71 72 74 72
Critical (15%) 66 58 50 48 52 58 64 69 73 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 59 52 49 52 59 66 71 76 76 77 74
20% 66 58 51 48 51 57 62 70 72 72 75 73
30% 66 58 51 48 50 55 61 68 71 72 73 71
40% 65 57 50 48 49 53 60 67 70 71 72 71
50% 65 57 50 47 48 53 59 65 68 70 72 70
60% 64 57 50 47 48 51 58 63 67 70 71 70
70% 64 56 49 46 47 51 57 62 66 69 70 69
80% 63 56 48 46 47 50 55 61 65 69 69 69
90% 62 56 47 45 47 50 54 58 64 68 68 68

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 71 72 71

Wet (32%) 61 55 47 46 47 51 56 61 65 70 69 69
Above Normal (16%) 65 57 50 47 48 51 58 65 68 69 71 70
Below Normal (13%) 64 57 50 48 49 54 61 67 70 70 73 71

Dry (24%) 65 57 50 48 50 55 61 67 71 72 73 72
Critical (15%) 66 58 50 48 52 58 64 69 74 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.0 0.0 0.3 0.1 -0.1 -0.3 -0.3 -0.6 -0.1 0.1 0.2
0.2 -0.2 0.0 0.0 0.1 -0.2 0.0 0.0 0.0 -1.1 0.1 -0.4 0.1
0.3 0.2 0.1 0.2 0.1 0.0 0.0 0.0 0.3 0.0 -0.2 0.0 0.4
0.4 0.0 0.0 -0.1 0.2 -0.1 0.0 0.0 -0.2 -0.1 0.1 -0.2 0.5
0.5 0.0 0.0 0.1 -0.1 -0.1 0.0 0.0 -0.3 -0.3 0.1 0.1 0.2
0.6 0.0 -0.1 0.5 0.0 0.0 -0.1 0.1 0.0 -0.7 -0.1 -0.1 0.6
0.7 0.1 0.0 0.2 0.2 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 1.1
0.8 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.7 1.4
0.9 -0.3 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1 -0.3 -0.2 0.9

Full Simulation Period
b 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.0 -0.3 -0.1 -0.2 0.7

Wet (32%) 0.0 -0.1 0.2 0.1 0.0 0.0 0.0 0.0 -0.2 0.1 -0.5 1.6
Above Normal (16%) 0.0 -0.1 0.0 0.1 -0.1 0.0 0.0 0.0 -0.6 -0.3 0.3 0.9
Below Normal (13%) 0.2 0.2 0.3 0.3 0.0 0.0 -0.1 -0.1 -0.7 -0.2 -0.8 -0.1

Dry (24%) 0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.1 -0.2 0.0 -0.2 -0.1

Critical (15%) 0.0 0.1 0.0 0.0 0.0 0.0 -0.2 0.0 0.4 -0.1 0.1 0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-14-2. American River at the Mouth, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 51 59 66 71 76 76 77 74
20% 66 58 51 48 51 57 62 70 73 72 76 73
30% 65 58 51 48 50 55 61 68 71 72 73 71
40% 65 57 50 47 49 53 60 67 70 71 72 70
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 47 48 51 58 63 68 70 71 69
70% 64 57 49 46 47 51 57 62 66 69 71 68
80% 63 56 48 46 47 50 55 61 65 69 70 67
90% 62 56 47 45 47 50 54 58 64 69 69 67

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 72 72 70

Wet (32%) 61 55 47 46 47 51 56 61 66 70 70 67
Above Normal (16%) 65 57 50 47 48 51 58 65 69 69 71 69
Below Normal (13%) 64 56 50 47 49 54 61 67 71 70 73 71

Dry (24%) 65 57 50 47 50 55 61 67 71 72 74 72
Critical (15%) 66 58 50 48 52 58 64 69 73 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 51 59 66 71 77 76 77 74
20% 66 58 51 48 51 57 63 70 73 72 75 73
30% 65 58 51 48 50 55 61 68 71 71 73 71
40% 65 57 50 47 49 53 60 67 70 71 72 70
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 47 48 51 58 63 68 70 71 69
70% 64 57 49 46 47 51 56 62 66 69 71 68
80% 63 56 48 45 47 50 55 61 65 69 70 67
90% 62 56 47 45 47 50 54 58 64 68 69 67

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 71 72 70

Wet (32%) 61 55 47 46 47 51 56 61 66 70 70 67
Above Normal (16%) 65 57 50 47 48 51 58 65 69 69 71 69
Below Normal (13%) 64 56 50 47 49 54 61 67 71 70 74 71

Dry (24%) 65 57 50 47 50 55 61 67 71 72 74 72
Critical (15%) 66 58 50 48 52 58 65 70 73 77 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.3 -0.2 0.0 0.2
0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.3 -0.1 -0.1 -0.2 0.0
0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 -0.1 -0.3 -0.1 0.2
0.4 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.3 -0.2 0.0
0.5 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0

0.6 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 0.0

0.7 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1 0.0 0.0

0.8 0.2 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.3 0.0

0.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 0.1 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.2 0.0 0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.2 0.0
Above Normal (16%) 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Below Normal (13%) 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.2 0.1 -0.1 0.1 0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1 -0.3 -0.1 0.0

Critical (15%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.2 0.1 -0.5 -0.4 -0.5 0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-14-3. American River at the Mouth, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 52 59 65 71 75 76 77 74
20% 66 58 51 48 51 57 62 70 73 72 76 73
30% 66 58 51 48 50 55 61 68 71 72 72 72
40% 65 57 50 48 49 53 60 67 69 71 72 71
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 46 48 51 58 63 67 69 71 70
70% 64 56 49 46 47 51 57 62 66 69 70 69
80% 63 56 48 46 47 50 55 61 65 69 69 69
90% 62 56 47 45 47 50 54 58 64 69 68 68

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 71 72 71

Wet (32%) 61 55 47 46 47 51 56 61 66 70 69 69
Above Normal (16%) 65 57 50 47 48 51 58 65 68 69 71 70
Below Normal (13%) 64 56 50 48 49 54 61 67 69 70 73 71

Dry (24%) 65 57 50 48 50 55 61 67 70 72 74 72
Critical (15%) 66 58 50 48 52 58 64 69 74 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 51 59 66 71 76 76 77 74
20% 66 58 51 48 51 57 62 70 73 72 76 73
30% 65 58 51 48 50 55 61 68 71 72 73 71
40% 65 57 50 47 49 53 60 67 70 71 72 70
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 47 48 51 58 63 68 70 71 69
70% 64 57 49 46 47 51 57 62 66 69 71 68
80% 63 56 48 46 47 50 55 61 65 69 70 67
90% 62 56 47 45 47 50 54 58 64 69 69 67

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 72 72 70

Wet (32%) 61 55 47 46 47 51 56 61 66 70 70 67
Above Normal (16%) 65 57 50 47 48 51 58 65 69 69 71 69
Below Normal (13%) 64 56 50 47 49 54 61 67 71 70 73 71

Dry (24%) 65 57 50 47 50 55 61 67 71 72 74 72
Critical (15%) 66 58 50 48 52 58 64 69 73 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.2 0.0 -0.2 0.0 0.1 0.8 0.4 1.7 -0.4 0.2 -0.2

0.2 0.3 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.7 0.2 -0.1 -0.3

0.3 -0.3 -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.4 0.0 0.3 0.6 -0.6

0.4 -0.1 0.0 0.0 -0.2 0.1 0.0 0.0 0.2 0.8 0.3 0.3 -0.5

0.5 -0.1 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.2 0.1 -0.2

0.6 0.1 0.0 -0.4 0.0 0.0 0.1 -0.1 -0.1 0.3 0.3 0.3 -0.7

0.7 -0.1 0.0 -0.4 -0.2 0.0 0.0 -0.1 0.0 0.0 0.3 0.1 -1.2

0.8 0.0 0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.5 -1.6

0.9 0.3 0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.6 -1.6

Full Simulation Period
b

-0.1 0.0 -0.1 -0.1 0.0 0.0 0.1 0.0 0.3 0.2 0.3 -0.7

Wet (32%) 0.0 0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.6 -1.7

Above Normal (16%) 0.1 0.2 -0.1 -0.2 0.1 0.0 0.0 0.0 0.5 0.2 -0.1 -0.8

Below Normal (13%) -0.2 -0.1 -0.3 -0.2 0.1 0.0 0.3 -0.1 2.0 0.4 0.5 -0.1

Dry (24%) -0.2 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.2 0.4 -0.1 0.0

Critical (15%) 0.0 -0.2 -0.1 -0.1 0.0 0.0 0.4 0.1 -0.6 -0.1 0.3 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-14-4. American River at the Mouth, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 52 59 65 71 75 76 77 74
20% 66 58 51 48 51 57 62 70 73 72 76 73
30% 66 58 51 48 50 55 61 68 71 72 72 72
40% 65 57 50 48 49 53 60 67 69 71 72 71
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 46 48 51 58 63 67 69 71 70
70% 64 56 49 46 47 51 57 62 66 69 70 69
80% 63 56 48 46 47 50 55 61 65 69 69 69
90% 62 56 47 45 47 50 54 58 64 69 68 68

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 71 72 71

Wet (32%) 61 55 47 46 47 51 56 61 66 70 69 69
Above Normal (16%) 65 57 50 47 48 51 58 65 68 69 71 70
Below Normal (13%) 64 56 50 48 49 54 61 67 69 70 73 71

Dry (24%) 65 57 50 48 50 55 61 67 70 72 74 72
Critical (15%) 66 58 50 48 52 58 64 69 74 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 59 52 49 52 59 66 71 76 76 77 74
20% 66 58 51 48 51 57 62 70 72 72 75 73
30% 66 58 51 48 50 55 61 68 71 72 73 71
40% 65 57 50 48 49 53 60 67 70 71 72 71
50% 65 57 50 47 48 53 59 65 68 70 72 70
60% 64 57 50 47 48 51 58 63 67 70 71 70
70% 64 56 49 46 47 51 57 62 66 69 70 69
80% 63 56 48 46 47 50 55 61 65 69 69 69
90% 62 56 47 45 47 50 54 58 64 68 68 68

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 71 72 71

Wet (32%) 61 55 47 46 47 51 56 61 65 70 69 69
Above Normal (16%) 65 57 50 47 48 51 58 65 68 69 71 70
Below Normal (13%) 64 57 50 48 49 54 61 67 70 70 73 71

Dry (24%) 65 57 50 48 50 55 61 67 71 72 73 72
Critical (15%) 66 58 50 48 52 58 64 69 74 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 0.2 0.0 0.1 0.0 0.0 0.5 0.0 1.1 -0.4 0.3 0.0

0.2 0.0 0.1 0.0 0.1 -0.1 0.0 0.1 0.1 -0.4 0.4 -0.5 -0.2

0.3 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 -0.2

0.4 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.7 0.3 0.1 -0.1

0.5 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.3 -0.1 0.3 0.2 -0.1

0.6 0.1 0.0 0.1 0.1 0.0 0.0 0.0 -0.1 -0.5 0.2 0.2 -0.1

0.7 0.0 0.0 -0.2 0.0 0.0 0.0 -0.1 0.0 0.0 0.2 0.0 -0.1

0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1

0.9 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.4 -0.7

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.1 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.2 0.2 -0.1

Above Normal (16%) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.2 0.1
Below Normal (13%) 0.0 0.1 0.0 0.0 0.0 0.0 0.2 -0.2 1.3 0.2 -0.2 -0.3

Dry (24%) -0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4 -0.3 -0.1

Critical (15%) 0.0 -0.1 -0.1 0.0 0.0 -0.1 0.2 0.0 -0.2 -0.2 0.5 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-14-5. American River at the Mouth, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 52 59 65 71 75 76 77 74
20% 66 58 51 48 51 57 62 70 73 72 76 73
30% 66 58 51 48 50 55 61 68 71 72 72 72
40% 65 57 50 48 49 53 60 67 69 71 72 71
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 46 48 51 58 63 67 69 71 70
70% 64 56 49 46 47 51 57 62 66 69 70 69
80% 63 56 48 46 47 50 55 61 65 69 69 69
90% 62 56 47 45 47 50 54 58 64 69 68 68

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 71 72 71

Wet (32%) 61 55 47 46 47 51 56 61 66 70 69 69
Above Normal (16%) 65 57 50 47 48 51 58 65 68 69 71 70
Below Normal (13%) 64 56 50 48 49 54 61 67 69 70 73 71

Dry (24%) 65 57 50 48 50 55 61 67 70 72 74 72
Critical (15%) 66 58 50 48 52 58 64 69 74 78 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 68 58 52 49 51 59 66 71 77 76 77 74
20% 66 58 51 48 51 57 63 70 73 72 75 73
30% 65 58 51 48 50 55 61 68 71 71 73 71
40% 65 57 50 47 49 53 60 67 70 71 72 70
50% 65 57 50 47 48 53 59 65 68 70 71 70
60% 64 57 49 47 48 51 58 63 68 70 71 69
70% 64 57 49 46 47 51 56 62 66 69 71 68
80% 63 56 48 45 47 50 55 61 65 69 70 67
90% 62 56 47 45 47 50 54 58 64 68 69 67

Full Simulation Period
b 65 57 50 47 49 53 59 65 69 71 72 70

Wet (32%) 61 55 47 46 47 51 56 61 66 70 70 67
Above Normal (16%) 65 57 50 47 48 51 58 65 69 69 71 69
Below Normal (13%) 64 56 50 47 49 54 61 67 71 70 74 71

Dry (24%) 65 57 50 47 50 55 61 67 71 72 74 72
Critical (15%) 66 58 50 48 52 58 65 70 73 77 76 74

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 0.1 0.0 -0.2 0.0 0.2 0.9 0.4 2.0 -0.5 0.2 0.0

0.2 0.3 0.0 0.0 0.0 0.1 0.0 0.6 0.4 0.5 0.1 -0.2 -0.3

0.3 -0.3 -0.1 -0.1 -0.1 0.1 0.0 0.0 -0.1 0.0 0.0 0.5 -0.4

0.4 -0.1 -0.1 0.0 -0.2 0.1 0.0 0.0 0.2 0.7 0.0 0.1 -0.5

0.5 -0.2 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.1 0.1 -0.3

0.6 0.0 0.0 -0.3 0.0 0.0 0.0 -0.1 0.0 0.2 0.2 0.3 -0.7

0.7 -0.2 0.1 -0.4 -0.2 0.0 0.0 -0.1 0.0 -0.1 0.2 0.1 -1.2

0.8 0.2 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.8 -1.6

0.9 0.4 0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.7 -1.6

Full Simulation Period
b

-0.1 0.0 -0.2 -0.1 0.0 0.0 0.1 0.1 0.3 0.0 0.2 -0.6

Wet (32%) 0.0 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 -0.1 0.8 -1.7

Above Normal (16%) 0.1 0.0 -0.1 -0.2 0.1 0.0 0.0 0.0 0.5 0.2 -0.1 -0.8

Below Normal (13%) -0.2 0.0 -0.4 -0.3 0.0 0.0 0.4 0.0 2.1 0.3 0.6 0.0

Dry (24%) -0.2 0.0 0.0 -0.1 0.0 0.0 0.0 0.2 0.3 0.1 -0.2 0.0

Critical (15%) 0.0 -0.2 -0.1 -0.1 0.0 0.0 0.6 0.2 -1.1 -0.5 -0.2 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-14-6. American River at the Mouth, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.15. Stanislaus River below New Melones Temperature 

  

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-283 July 2015



Figure B-15-1. Stanislaus River below New Melones Reservoir, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-2. Stanislaus River below New Melones Reservoir, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-3. Stanislaus River below New Melones Reservoir, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-4. Stanislaus River below New Melones Reservoir, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-5. Stanislaus River below New Melones Reservoir, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-6. Stanislaus River below New Melones Reservoir, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-7. Stanislaus River below New Melones Reservoir, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-8. Stanislaus River below New Melones Reservoir, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-9. Stanislaus River below New Melones Reservoir, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-10. Stanislaus River below New Melones Reservoir, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-11. Stanislaus River below New Melones Reservoir, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-12. Stanislaus River below New Melones Reservoir, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44

46

48

50

52

54

56

58

60

62

64

66

68

70

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-295 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 54 52 51 51 51 52 53 54 55 57
20% 56 55 53 51 50 50 50 51 52 53 53 54
30% 53 53 52 51 50 49 50 51 51 52 53 53
40% 53 53 52 51 49 49 50 50 51 51 52 53
50% 52 52 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 51
70% 51 52 51 50 49 48 48 49 49 50 50 51
80% 51 51 50 49 48 48 48 48 49 50 50 51
90% 50 50 50 48 47 47 47 47 48 48 49 49

Full Simulation Period
b 53 53 52 50 49 49 49 50 51 51 52 53

Wet (32%) 50 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 53 53 52 50 49 48 49 49 50 50 51 52
Below Normal (13%) 53 52 52 51 49 49 49 50 50 51 52 52

Dry (24%) 53 53 52 51 50 50 50 50 51 52 53 54
Critical (15%) 57 54 52 50 50 50 51 53 55 56 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 54 52 51 51 51 52 52 54 55 57
20% 54 54 53 51 50 50 50 51 52 52 53 54
30% 53 53 52 51 50 50 50 50 51 52 52 53
40% 53 53 52 51 49 49 50 50 51 51 52 52
50% 52 52 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 51
70% 51 52 51 50 49 48 48 49 49 50 50 51
80% 51 51 50 49 48 48 48 48 49 50 50 51
90% 50 50 50 48 47 47 47 47 48 48 49 49

Full Simulation Period
b 53 53 52 50 49 49 49 50 50 51 52 53

Wet (32%) 50 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 53 53 52 50 49 48 49 49 50 50 51 52
Below Normal (13%) 52 52 51 51 49 49 49 50 50 51 52 52

Dry (24%) 53 53 52 51 50 50 50 50 51 52 53 54
Critical (15%) 57 55 53 51 50 50 51 53 53 56 57 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.7 -0.3 0.0 0.0 0.3 0.1 0.0 0.0 -0.1 -0.1 0.1 -0.9

0.2 -1.4 -0.4 0.0 -0.1 0.1 0.1 0.0 0.0 0.0 -0.1 -0.1 -0.9

0.3 -0.3 -0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.0 -0.2 -0.1 -0.1

0.4 -0.4 -0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2

0.5 -0.3 -0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 -0.2

0.6 -0.2 -0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.7 -0.2 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 -0.1

0.8 -0.1 0.0 0.0 0.1 0.2 0.1 0.1 0.1 0.0 0.0 0.1 -0.1

0.9 -0.3 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.1 0.0 -0.2 0.1

Full Simulation Period
b

-0.3 -0.1 0.0 0.1 0.1 0.0 0.0 0.0 -0.2 0.1 -0.1 -0.4

Wet (32%) -0.3 -0.2 0.0 0.1 0.1 -0.1 0.1 0.0 0.1 0.0 0.0 0.0

Above Normal (16%) -0.4 -0.3 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 -0.1

Below Normal (13%) -0.6 -0.4 -0.1 0.1 0.1 0.1 0.0 0.0 -0.1 -0.1 -0.2 -0.3

Dry (24%) -0.3 -0.3 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.3

Critical (15%) -0.1 1.0 0.3 0.3 0.3 0.2 -0.3 0.2 -1.4 0.6 -0.1 -2.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-15-1. Stanislaus River below New Melones Reservoir, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 54 52 51 51 51 52 53 54 55 57
20% 56 55 53 51 50 50 50 51 52 53 53 54
30% 53 53 52 51 50 49 50 51 51 52 53 53
40% 53 53 52 51 49 49 50 50 51 51 52 53
50% 52 52 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 51
70% 51 52 51 50 49 48 48 49 49 50 50 51
80% 51 51 50 49 48 48 48 48 49 50 50 51
90% 50 50 50 48 47 47 47 47 48 48 49 49

Full Simulation Period
b 53 53 52 50 49 49 49 50 51 51 52 53

Wet (32%) 50 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 53 53 52 50 49 48 49 49 50 50 51 52
Below Normal (13%) 53 52 52 51 49 49 49 50 50 51 52 52

Dry (24%) 53 53 52 51 50 50 50 50 51 52 53 54
Critical (15%) 57 54 52 50 50 50 51 53 55 56 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 55 53 52 51 51 51 52 52 53 54 55
20% 54 54 53 51 50 50 50 51 52 52 53 53
30% 53 53 52 51 50 50 50 50 51 51 52 53
40% 52 52 52 51 50 49 50 50 51 51 52 52
50% 52 52 51 50 49 49 49 50 50 51 51 51
60% 51 52 51 50 49 49 49 49 50 50 51 51
70% 51 51 51 50 49 49 49 49 49 50 50 51
80% 51 51 51 49 48 48 48 48 49 49 50 50
90% 50 50 50 48 47 47 47 48 48 49 49 49

Full Simulation Period
b 52 52 52 50 49 49 49 50 50 51 52 52

Wet (32%) 49 50 49 49 48 48 48 49 49 49 50 50
Above Normal (16%) 52 52 51 50 49 49 49 49 50 50 51 51
Below Normal (13%) 52 51 51 50 49 49 49 50 50 51 51 52

Dry (24%) 52 52 52 51 50 50 50 50 51 51 52 53
Critical (15%) 56 55 53 51 50 50 51 52 54 56 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -3.2 -0.7 -0.4 0.1 0.0 0.1 0.1 0.0 -0.4 -0.7 -1.4 -2.6

0.2 -2.0 -0.8 -0.2 0.0 0.0 0.2 0.2 -0.2 -0.2 -0.4 -0.3 -1.1

0.3 -0.8 -0.5 -0.2 0.0 0.2 0.1 0.1 -0.1 -0.2 -0.4 -0.5 -0.5

0.4 -0.9 -0.5 -0.2 0.0 0.1 0.1 0.0 -0.1 -0.3 -0.2 -0.3 -0.6

0.5 -0.7 -0.6 -0.1 0.1 0.2 0.1 0.0 -0.1 -0.3 -0.6 -0.5 -0.5

0.6 -0.7 -0.6 -0.1 0.1 0.1 0.1 0.1 0.0 0.0 -0.2 -0.2 -0.3

0.7 -0.3 -0.3 0.0 0.1 0.1 0.4 0.4 0.1 0.1 -0.1 -0.1 -0.2

0.8 -0.5 -0.4 0.2 0.1 0.3 0.5 0.2 0.1 0.0 -0.3 -0.3 -0.3

0.9 -0.3 0.0 0.2 0.1 0.4 0.3 0.3 0.4 0.5 0.1 0.0 0.2

Full Simulation Period
b

-0.9 -0.4 -0.1 0.1 0.2 0.2 0.1 -0.1 -0.2 -0.2 -0.5 -1.0

Wet (32%) -0.6 -0.5 -0.1 0.0 0.2 0.1 0.2 0.1 0.1 0.0 -0.1 -0.1

Above Normal (16%) -1.0 -0.8 -0.3 0.0 0.2 0.2 0.2 0.1 0.0 -0.2 -0.4 -0.5

Below Normal (13%) -1.3 -1.0 -0.5 -0.1 0.1 0.2 0.1 0.0 -0.2 -0.3 -0.5 -0.6

Dry (24%) -0.7 -0.5 -0.2 -0.1 0.0 0.1 0.1 -0.1 -0.3 -0.5 -0.8 -1.2

Critical (15%) -1.6 0.7 0.5 0.8 0.8 0.5 -0.2 -1.2 -1.1 -0.1 -1.1 -3.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-15-2. Stanislaus River below New Melones Reservoir, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 54 52 51 51 51 52 53 54 55 57
20% 56 55 53 51 50 50 50 51 52 53 53 54
30% 53 53 52 51 50 49 50 51 51 52 53 53
40% 53 53 52 51 49 49 50 50 51 51 52 53
50% 52 52 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 51
70% 51 52 51 50 49 48 48 49 49 50 50 51
80% 51 51 50 49 48 48 48 48 49 50 50 51
90% 50 50 50 48 47 47 47 47 48 48 49 49

Full Simulation Period
b 53 53 52 50 49 49 49 50 51 51 52 53

Wet (32%) 50 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 53 53 52 50 49 48 49 49 50 50 51 52
Below Normal (13%) 53 52 52 51 49 49 49 50 50 51 52 52

Dry (24%) 53 53 52 51 50 50 50 50 51 52 53 54
Critical (15%) 57 54 52 50 50 50 51 53 55 56 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 57 54 52 51 51 51 52 53 55 60 63
20% 57 55 53 51 50 50 50 51 52 53 54 56
30% 54 54 52 51 50 49 50 51 51 52 53 54
40% 53 53 52 50 49 49 50 50 51 52 52 53
50% 53 53 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 52
70% 52 52 51 49 48 48 49 49 49 50 51 51
80% 51 51 50 49 47 47 48 48 49 50 50 51
90% 50 50 50 48 46 46 47 47 47 48 49 50

Full Simulation Period
b 54 53 52 50 49 49 49 50 50 52 53 54

Wet (32%) 51 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 54 53 52 50 49 48 48 49 50 50 51 52
Below Normal (13%) 53 52 51 50 49 49 49 50 51 52 53 53

Dry (24%) 54 53 52 51 50 49 50 51 51 53 54 56
Critical (15%) 58 55 52 50 49 50 52 54 53 56 58 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.9 0.9 0.3 -0.2 -0.1 0.0 0.2 0.6 0.5 1.8 4.7 5.7
0.2 1.1 0.4 0.1 -0.1 0.0 0.1 0.2 0.3 0.2 0.8 1.4 1.6
0.3 1.0 0.5 -0.1 0.0 -0.1 0.0 0.1 0.2 0.2 0.4 0.5 0.8
0.4 0.3 0.3 0.0 -0.2 0.0 0.0 0.1 0.0 -0.1 0.1 0.2 0.3
0.5 0.1 0.1 0.0 0.0 -0.2 0.0 0.0 0.1 -0.1 0.1 0.1 0.1
0.6 0.1 0.1 -0.1 -0.2 -0.2 -0.1 0.0 0.0 -0.1 0.0 0.0 0.1
0.7 0.2 0.2 0.0 -0.2 -0.3 -0.1 0.2 0.0 -0.1 0.0 0.1 0.1
0.8 0.0 0.1 -0.1 -0.3 -0.7 -0.2 -0.3 -0.3 -0.4 -0.1 0.1 0.0

0.9 0.0 0.1 -0.3 -0.5 -0.6 -0.5 -0.2 -0.1 -0.1 0.0 0.0 0.3

Full Simulation Period
b 0.6 0.3 0.0 -0.2 -0.3 -0.1 0.0 0.2 -0.2 0.4 0.7 0.7

Wet (32%) 0.7 0.2 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1 -0.1 0.0 0.1 0.1
Above Normal (16%) 0.5 0.4 0.1 0.0 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.2 0.3
Below Normal (13%) 0.3 -0.2 -0.3 -0.4 -0.3 -0.2 0.0 0.2 0.3 0.5 0.7 0.9

Dry (24%) 0.7 0.6 0.3 -0.1 -0.1 -0.1 0.0 0.1 0.3 0.8 1.6 1.9
Critical (15%) 0.5 0.6 -0.1 -0.7 -0.7 0.2 0.8 1.1 -2.1 0.7 0.8 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-15-3. Stanislaus River below New Melones Reservoir, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 54 52 51 51 51 52 52 54 55 57
20% 54 54 53 51 50 50 50 51 52 52 53 54
30% 53 53 52 51 50 50 50 50 51 52 52 53
40% 53 53 52 51 49 49 50 50 51 51 52 52
50% 52 52 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 51
70% 51 52 51 50 49 48 48 49 49 50 50 51
80% 51 51 50 49 48 48 48 48 49 50 50 51
90% 50 50 50 48 47 47 47 47 48 48 49 49

Full Simulation Period
b 53 53 52 50 49 49 49 50 50 51 52 53

Wet (32%) 50 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 53 53 52 50 49 48 49 49 50 50 51 52
Below Normal (13%) 52 52 51 51 49 49 49 50 50 51 52 52

Dry (24%) 53 53 52 51 50 50 50 50 51 52 53 54
Critical (15%) 57 55 53 51 50 50 51 53 53 56 57 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 56 54 52 51 51 51 52 53 54 55 57
20% 56 55 53 51 50 50 50 51 52 53 53 54
30% 53 53 52 51 50 49 50 51 51 52 53 53
40% 53 53 52 51 49 49 50 50 51 51 52 53
50% 52 52 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 51
70% 51 52 51 50 49 48 48 49 49 50 50 51
80% 51 51 50 49 48 48 48 48 49 50 50 51
90% 50 50 50 48 47 47 47 47 48 48 49 49

Full Simulation Period
b 53 53 52 50 49 49 49 50 51 51 52 53

Wet (32%) 50 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 53 53 52 50 49 48 49 49 50 50 51 52
Below Normal (13%) 53 52 52 51 49 49 49 50 50 51 52 52

Dry (24%) 53 53 52 51 50 50 50 50 51 52 53 54
Critical (15%) 57 54 52 50 50 50 51 53 55 56 57 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.7 0.3 0.0 0.0 -0.3 -0.1 0.0 0.0 0.1 0.1 -0.1 0.9
0.2 1.4 0.4 0.0 0.1 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 0.9
0.3 0.3 0.1 0.0 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.2 0.1 0.1
0.4 0.4 0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2
0.5 0.3 0.2 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.2
0.6 0.2 0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 0.2 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.1
0.8 0.1 0.0 0.0 -0.1 -0.2 -0.1 -0.1 -0.1 0.0 0.0 -0.1 0.1
0.9 0.3 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 -0.1 0.0 0.2 -0.1

Full Simulation Period
b 0.3 0.1 0.0 -0.1 -0.1 0.0 0.0 0.0 0.2 -0.1 0.1 0.4

Wet (32%) 0.3 0.2 0.0 -0.1 -0.1 0.1 -0.1 0.0 -0.1 0.0 0.0 0.0
Above Normal (16%) 0.4 0.3 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.1
Below Normal (13%) 0.6 0.4 0.1 -0.1 -0.1 -0.1 0.0 0.0 0.1 0.1 0.2 0.3

Dry (24%) 0.3 0.3 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.2 0.3
Critical (15%) 0.1 -1.0 -0.3 -0.3 -0.3 -0.2 0.3 -0.2 1.4 -0.6 0.1 2.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-15-4. Stanislaus River below New Melones Reservoir, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 54 52 51 51 51 52 52 54 55 57
20% 54 54 53 51 50 50 50 51 52 52 53 54
30% 53 53 52 51 50 50 50 50 51 52 52 53
40% 53 53 52 51 49 49 50 50 51 51 52 52
50% 52 52 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 51
70% 51 52 51 50 49 48 48 49 49 50 50 51
80% 51 51 50 49 48 48 48 48 49 50 50 51
90% 50 50 50 48 47 47 47 47 48 48 49 49

Full Simulation Period
b 53 53 52 50 49 49 49 50 50 51 52 53

Wet (32%) 50 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 53 53 52 50 49 48 49 49 50 50 51 52
Below Normal (13%) 52 52 51 51 49 49 49 50 50 51 52 52

Dry (24%) 53 53 52 51 50 50 50 50 51 52 53 54
Critical (15%) 57 55 53 51 50 50 51 53 53 56 57 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 55 53 52 51 51 51 52 52 53 54 55
20% 54 54 53 51 50 50 50 51 52 52 53 53
30% 53 53 52 51 50 50 50 50 51 51 52 53
40% 52 52 52 51 50 49 50 50 51 51 52 52
50% 52 52 51 50 49 49 49 50 50 51 51 51
60% 51 52 51 50 49 49 49 49 50 50 51 51
70% 51 51 51 50 49 49 49 49 49 50 50 51
80% 51 51 51 49 48 48 48 48 49 49 50 50
90% 50 50 50 48 47 47 47 48 48 49 49 49

Full Simulation Period
b 52 52 52 50 49 49 49 50 50 51 52 52

Wet (32%) 49 50 49 49 48 48 48 49 49 49 50 50
Above Normal (16%) 52 52 51 50 49 49 49 49 50 50 51 51
Below Normal (13%) 52 51 51 50 49 49 49 50 50 51 51 52

Dry (24%) 52 52 52 51 50 50 50 50 51 51 52 53
Critical (15%) 56 55 53 51 50 50 51 52 54 56 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -2.5 -0.5 -0.4 0.1 -0.3 0.1 0.1 0.0 -0.3 -0.6 -1.5 -1.6

0.2 -0.6 -0.4 -0.2 0.0 0.0 0.1 0.2 -0.1 -0.1 -0.3 -0.3 -0.2

0.3 -0.5 -0.4 -0.2 0.0 0.0 0.1 0.0 -0.1 -0.2 -0.2 -0.4 -0.4

0.4 -0.5 -0.4 -0.2 -0.1 0.0 0.1 0.0 -0.1 -0.3 -0.2 -0.3 -0.4

0.5 -0.4 -0.3 -0.1 0.0 0.1 0.1 0.0 -0.1 -0.3 -0.5 -0.4 -0.4

0.6 -0.4 -0.4 -0.1 0.0 0.0 0.1 0.1 0.0 0.0 -0.1 -0.2 -0.2

0.7 -0.1 -0.2 0.0 0.1 0.1 0.3 0.3 0.1 0.0 -0.1 -0.1 -0.1

0.8 -0.4 -0.4 0.2 0.0 0.2 0.4 0.2 0.0 0.1 -0.3 -0.4 -0.3

0.9 0.1 0.0 0.2 -0.1 0.4 0.3 0.3 0.4 0.4 0.1 0.3 0.1

Full Simulation Period
b

-0.6 -0.3 -0.1 0.0 0.1 0.1 0.1 -0.2 0.0 -0.3 -0.4 -0.6

Wet (32%) -0.3 -0.2 -0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 -0.1 -0.1

Above Normal (16%) -0.6 -0.5 -0.2 0.0 0.1 0.2 0.2 0.1 0.0 -0.2 -0.3 -0.4

Below Normal (13%) -0.7 -0.6 -0.3 -0.2 0.0 0.1 0.1 0.0 -0.1 -0.2 -0.3 -0.4

Dry (24%) -0.3 -0.3 -0.1 -0.2 0.0 0.0 0.1 -0.1 -0.2 -0.4 -0.6 -0.9

Critical (15%) -1.5 -0.3 0.2 0.5 0.5 0.3 0.0 -1.4 0.3 -0.7 -1.0 -1.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-15-5. Stanislaus River below New Melones Reservoir, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 56 54 52 51 51 51 52 52 54 55 57
20% 54 54 53 51 50 50 50 51 52 52 53 54
30% 53 53 52 51 50 50 50 50 51 52 52 53
40% 53 53 52 51 49 49 50 50 51 51 52 52
50% 52 52 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 51
70% 51 52 51 50 49 48 48 49 49 50 50 51
80% 51 51 50 49 48 48 48 48 49 50 50 51
90% 50 50 50 48 47 47 47 47 48 48 49 49

Full Simulation Period
b 53 53 52 50 49 49 49 50 50 51 52 53

Wet (32%) 50 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 53 53 52 50 49 48 49 49 50 50 51 52
Below Normal (13%) 52 52 51 51 49 49 49 50 50 51 52 52

Dry (24%) 53 53 52 51 50 50 50 50 51 52 53 54
Critical (15%) 57 55 53 51 50 50 51 53 53 56 57 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 57 54 52 51 51 51 52 53 55 60 63
20% 57 55 53 51 50 50 50 51 52 53 54 56
30% 54 54 52 51 50 49 50 51 51 52 53 54
40% 53 53 52 50 49 49 50 50 51 52 52 53
50% 53 53 52 50 49 49 49 50 50 51 52 52
60% 52 52 51 50 49 49 49 49 50 50 51 52
70% 52 52 51 49 48 48 49 49 49 50 51 51
80% 51 51 50 49 47 47 48 48 49 50 50 51
90% 50 50 50 48 46 46 47 47 47 48 49 50

Full Simulation Period
b 54 53 52 50 49 49 49 50 50 52 53 54

Wet (32%) 51 50 49 49 48 48 48 48 49 49 50 50
Above Normal (16%) 54 53 52 50 49 48 48 49 50 50 51 52
Below Normal (13%) 53 52 51 50 49 49 49 50 51 52 53 53

Dry (24%) 54 53 52 51 50 49 50 51 51 53 54 56
Critical (15%) 58 55 52 50 49 50 52 54 53 56 58 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 2.6 1.2 0.3 -0.2 -0.3 0.0 0.2 0.6 0.6 1.9 4.6 6.6
0.2 2.5 0.8 0.1 0.0 -0.1 0.0 0.3 0.3 0.3 0.9 1.5 2.4
0.3 1.3 0.6 0.0 0.0 -0.2 0.0 0.1 0.2 0.3 0.6 0.6 0.9
0.4 0.7 0.4 0.0 -0.2 -0.1 0.0 0.1 0.0 0.0 0.1 0.2 0.5
0.5 0.4 0.3 0.1 -0.1 -0.3 -0.1 0.0 0.1 0.0 0.2 0.2 0.3
0.6 0.3 0.3 -0.1 -0.3 -0.3 -0.1 0.0 0.1 -0.1 0.1 0.0 0.1
0.7 0.4 0.3 0.0 -0.2 -0.3 -0.2 0.1 0.0 -0.1 0.0 0.1 0.2
0.8 0.1 0.1 -0.1 -0.4 -0.9 -0.3 -0.4 -0.4 -0.3 -0.1 0.0 0.0
0.9 0.3 0.1 -0.3 -0.7 -0.6 -0.5 -0.3 -0.1 -0.2 0.0 0.2 0.2

Full Simulation Period
b 1.0 0.4 0.0 -0.3 -0.4 -0.1 0.0 0.2 0.0 0.3 0.8 1.2

Wet (32%) 1.0 0.4 -0.1 -0.3 -0.3 -0.2 -0.3 -0.2 -0.1 0.0 0.1 0.1
Above Normal (16%) 0.9 0.7 0.2 0.0 -0.1 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4
Below Normal (13%) 0.9 0.2 -0.2 -0.5 -0.3 -0.3 0.0 0.2 0.4 0.7 0.9 1.2

Dry (24%) 1.0 0.8 0.4 -0.1 -0.2 -0.1 0.0 0.1 0.4 0.9 1.8 2.3
Critical (15%) 0.6 -0.4 -0.5 -0.9 -1.0 0.0 1.1 1.0 -0.7 0.1 0.9 2.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-15-6. Stanislaus River below New Melones Reservoir, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.16. Stanislaus River below Tulloch Temperature 
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Figure B-16-1. Stanislaus River below Tulloch Reservoir, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-2. Stanislaus River below Tulloch Reservoir, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-3. Stanislaus River below Tulloch Reservoir, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-4. Stanislaus River below Tulloch Reservoir, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-5. Stanislaus River below Tulloch Reservoir, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-6. Stanislaus River below Tulloch Reservoir, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-7. Stanislaus River below Tulloch Reservoir, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-8. Stanislaus River below Tulloch Reservoir, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-9. Stanislaus River below Tulloch Reservoir, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-10. Stanislaus River below Tulloch Reservoir, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-11. Stanislaus River below Tulloch Reservoir, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-16-12. Stanislaus River below Tulloch Reservoir, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 50 51 53 54 55 56 57 59
20% 57 57 53 50 49 51 52 53 54 55 56 57
30% 56 55 53 50 49 50 52 53 53 54 55 56
40% 55 55 52 49 48 50 51 52 53 54 55 55
50% 55 54 52 49 48 50 51 52 53 54 54 55
60% 54 54 51 48 48 49 51 52 52 53 54 54
70% 54 53 51 48 48 49 50 51 52 52 53 54
80% 53 53 50 47 47 48 50 51 51 52 53 53
90% 52 52 50 46 46 48 49 50 50 51 52 52

Full Simulation Period
b 56 55 52 49 48 50 51 52 53 54 55 55

Wet (32%) 52 52 49 48 48 49 50 51 51 52 52 53
Above Normal (16%) 56 55 52 49 48 49 51 51 52 53 53 54
Below Normal (13%) 55 54 51 49 48 50 51 52 52 54 54 55

Dry (24%) 55 55 52 49 48 50 51 52 53 54 55 56
Critical (15%) 60 57 54 50 49 51 52 54 56 58 59 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 50 51 53 54 55 56 57 58
20% 57 56 53 50 50 51 52 53 54 55 56 56
30% 56 55 53 50 49 50 52 53 53 54 55 55
40% 55 55 52 49 49 50 51 52 53 54 54 55
50% 55 54 52 49 48 50 51 52 53 53 54 54
60% 54 54 51 48 48 49 51 52 52 53 53 54
70% 54 53 51 48 48 49 50 52 52 52 53 53
80% 53 53 51 47 47 49 50 51 52 52 53 53
90% 52 52 50 47 46 48 49 50 51 51 51 52

Full Simulation Period
b 55 55 52 49 48 50 51 52 53 54 55 55

Wet (32%) 52 51 49 48 48 49 50 51 52 52 52 53
Above Normal (16%) 56 55 52 49 48 49 51 52 52 53 53 54
Below Normal (13%) 55 54 51 49 48 50 51 52 52 53 54 55

Dry (24%) 55 55 52 49 49 50 51 53 53 54 55 56
Critical (15%) 59 58 54 50 49 51 52 54 55 58 59 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.7 -0.1 0.0 0.2 0.1 0.2 0.0 0.1 -0.1 -0.1 -0.2 -0.7

0.2 -0.8 -0.3 0.0 0.0 0.2 0.2 -0.2 0.2 -0.1 0.0 -0.1 -0.4

0.3 0.0 0.0 -0.1 0.0 0.2 0.1 -0.1 0.2 -0.1 -0.2 -0.1 -0.1

0.4 -0.1 -0.1 0.1 0.1 0.2 0.0 0.0 0.0 0.1 -0.1 0.0 -0.1

0.5 0.1 0.1 0.1 0.2 0.2 0.1 0.0 0.1 0.1 -0.2 -0.1 -0.2

0.6 -0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 -0.1 0.0

0.7 0.0 0.0 0.2 0.2 0.1 0.1 0.2 0.2 0.1 -0.2 0.0 0.0

0.8 0.2 0.2 0.1 0.3 0.5 0.1 0.1 -0.1 0.1 -0.2 0.0 0.0
0.9 0.1 0.1 -0.1 0.3 0.3 0.1 0.1 0.0 0.5 0.0 0.0 -0.1

Full Simulation Period
b

-0.2 0.1 0.1 0.1 0.2 0.1 0.0 0.1 0.0 -0.2 -0.1 -0.3

Wet (32%) -0.1 -0.1 0.0 0.1 0.2 0.0 0.1 0.0 0.4 -0.2 0.0 0.0
Above Normal (16%) -0.2 0.1 0.1 0.1 0.2 0.1 -0.1 0.2 0.0 -0.1 -0.1 -0.1

Below Normal (13%) -0.2 -0.2 -0.1 0.1 0.2 0.1 -0.3 0.3 -0.1 -0.2 -0.2 -0.2

Dry (24%) -0.2 0.0 0.1 0.2 0.2 0.1 0.0 0.1 -0.1 -0.1 -0.2 -0.3

Critical (15%) -0.6 0.7 0.3 0.2 0.2 0.2 -0.1 0.2 -0.9 -0.2 0.2 -1.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

Table B-16-1. Stanislaus River below Tulloch Reservoir, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 50 51 53 54 55 56 57 59
20% 57 57 53 50 49 51 52 53 54 55 56 57
30% 56 55 53 50 49 50 52 53 53 54 55 56
40% 55 55 52 49 48 50 51 52 53 54 55 55
50% 55 54 52 49 48 50 51 52 53 54 54 55
60% 54 54 51 48 48 49 51 52 52 53 54 54
70% 54 53 51 48 48 49 50 51 52 52 53 54
80% 53 53 50 47 47 48 50 51 51 52 53 53
90% 52 52 50 46 46 48 49 50 50 51 52 52

Full Simulation Period
b 56 55 52 49 48 50 51 52 53 54 55 55

Wet (32%) 52 52 49 48 48 49 50 51 51 52 52 53
Above Normal (16%) 56 55 52 49 48 49 51 51 52 53 53 54
Below Normal (13%) 55 54 51 49 48 50 51 52 52 54 54 55

Dry (24%) 55 55 52 49 48 50 51 52 53 54 55 56
Critical (15%) 60 57 54 50 49 51 52 54 56 58 59 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 57 54 51 50 51 53 54 55 56 56 57
20% 56 56 53 50 50 51 52 53 54 55 55 56
30% 55 55 53 49 49 50 52 52 53 54 55 55
40% 55 54 52 49 49 50 51 52 53 54 54 54
50% 54 54 52 49 48 50 51 52 52 53 54 54
60% 54 53 51 48 48 49 51 52 52 53 53 54
70% 53 53 51 48 48 49 50 51 52 53 53 53
80% 53 53 51 47 47 49 50 51 51 52 53 53
90% 52 52 50 47 46 48 49 50 51 51 52 52

Full Simulation Period
b 55 54 52 49 48 50 51 52 53 54 54 55

Wet (32%) 52 51 49 48 48 49 50 51 51 52 52 53
Above Normal (16%) 55 54 52 49 48 49 51 51 52 53 53 54
Below Normal (13%) 54 53 51 49 48 50 51 52 52 53 54 54

Dry (24%) 55 54 52 49 48 50 52 52 53 54 55 55
Critical (15%) 58 57 54 50 49 51 52 54 55 57 59 59

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -2.7 -1.6 -0.5 0.1 0.1 0.1 0.1 -0.1 -0.2 -0.8 -1.0 -1.9

0.2 -1.0 -0.7 0.2 -0.3 0.1 0.2 -0.1 -0.1 -0.3 -0.2 -0.4 -1.0

0.3 -0.5 -0.6 0.0 -0.1 0.2 0.1 -0.2 -0.1 -0.2 -0.3 -0.3 -0.5

0.4 -0.5 -0.5 -0.2 0.0 0.2 0.1 0.1 -0.2 -0.1 -0.2 -0.3 -0.5

0.5 -0.3 -0.3 -0.1 0.0 0.2 0.1 0.1 -0.2 -0.1 -0.4 -0.4 -0.5

0.6 -0.3 -0.5 -0.1 0.2 0.0 0.1 0.2 -0.1 -0.2 0.1 -0.2 -0.3

0.7 -0.2 -0.2 -0.1 0.2 0.1 0.1 0.3 0.1 -0.1 0.2 -0.1 -0.3

0.8 -0.3 0.1 0.1 0.3 0.5 0.2 0.2 -0.1 -0.2 0.3 -0.3 -0.3

0.9 -0.1 0.0 -0.3 0.5 0.4 0.3 0.4 -0.1 0.4 0.5 0.2 -0.1

Full Simulation Period
b

-0.8 -0.3 -0.1 0.1 0.2 0.1 0.1 -0.2 -0.2 -0.1 -0.3 -0.8

Wet (32%) -0.4 -0.3 -0.1 0.1 0.4 0.1 0.2 -0.1 0.1 0.3 0.0 -0.2

Above Normal (16%) -0.8 -0.4 0.0 0.1 0.2 0.1 0.1 0.0 -0.1 0.1 -0.2 -0.4

Below Normal (13%) -1.0 -0.7 -0.3 0.0 0.1 0.1 -0.2 -0.1 0.0 -0.2 -0.4 -0.5

Dry (24%) -0.5 -0.4 -0.1 0.0 -0.1 0.0 0.1 -0.1 -0.2 -0.3 -0.6 -0.9

Critical (15%) -1.9 -0.1 0.1 0.2 0.2 0.3 0.0 -0.8 -1.2 -0.7 -0.6 -2.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-16-2. Stanislaus River below Tulloch Reservoir, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 50 51 53 54 55 56 57 59
20% 57 57 53 50 49 51 52 53 54 55 56 57
30% 56 55 53 50 49 50 52 53 53 54 55 56
40% 55 55 52 49 48 50 51 52 53 54 55 55
50% 55 54 52 49 48 50 51 52 53 54 54 55
60% 54 54 51 48 48 49 51 52 52 53 54 54
70% 54 53 51 48 48 49 50 51 52 52 53 54
80% 53 53 50 47 47 48 50 51 51 52 53 53
90% 52 52 50 46 46 48 49 50 50 51 52 52

Full Simulation Period
b 56 55 52 49 48 50 51 52 53 54 55 55

Wet (32%) 52 52 49 48 48 49 50 51 51 52 52 53
Above Normal (16%) 56 55 52 49 48 49 51 51 52 53 53 54
Below Normal (13%) 55 54 51 49 48 50 51 52 52 54 54 55

Dry (24%) 55 55 52 49 48 50 51 52 53 54 55 56
Critical (15%) 60 57 54 50 49 51 52 54 56 58 59 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 60 55 51 50 51 53 54 55 57 61 63
20% 58 58 54 50 49 51 52 53 54 55 57 58
30% 56 56 53 49 49 50 52 53 53 55 56 56
40% 55 55 52 49 48 50 52 52 53 54 55 55
50% 55 54 52 49 48 50 51 52 53 54 54 55
60% 54 54 51 48 48 49 51 52 52 53 54 54
70% 54 53 51 48 47 49 50 51 52 52 53 54
80% 53 53 50 47 47 48 50 51 51 52 53 53
90% 52 52 50 46 46 47 49 50 50 51 51 52

Full Simulation Period
b 56 55 52 49 48 49 51 52 53 54 55 56

Wet (32%) 53 52 49 48 47 49 50 51 51 52 53 53
Above Normal (16%) 56 55 52 49 48 49 51 52 52 53 54 54
Below Normal (13%) 56 54 52 49 48 49 51 52 53 54 55 56

Dry (24%) 56 55 52 49 48 50 51 53 54 55 56 58
Critical (15%) 60 58 54 50 49 50 53 55 55 58 60 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 4.0 1.2 0.4 0.3 -0.2 -0.1 0.3 0.3 0.6 0.6 3.4 4.0
0.2 1.1 1.4 0.3 -0.1 0.0 0.0 0.1 0.3 0.2 0.4 1.2 1.2
0.3 0.8 0.6 -0.1 -0.1 -0.1 -0.2 0.1 0.1 0.0 0.5 0.5 0.5
0.4 0.2 0.2 0.1 -0.1 -0.1 -0.1 0.3 0.1 0.1 0.1 0.3 0.2
0.5 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0
0.6 0.3 0.0 0.1 0.1 -0.1 -0.2 0.0 0.2 0.0 0.1 0.0 0.0
0.7 0.1 0.1 -0.1 0.1 -0.3 -0.1 0.0 0.1 -0.1 0.0 0.0 0.1
0.8 0.1 0.1 -0.1 0.0 0.0 -0.2 -0.1 -0.3 -0.1 0.0 0.0 0.1
0.9 0.1 0.0 -0.1 -0.3 -0.2 -0.1 -0.1 -0.1 -0.2 0.0 -0.1 0.2

Full Simulation Period
b 0.6 0.4 0.1 0.0 -0.1 -0.1 0.0 0.2 -0.2 0.1 0.5 0.7

Wet (32%) 0.7 0.3 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.0 0.2
Above Normal (16%) 0.4 0.4 0.2 0.1 0.0 -0.1 -0.1 0.2 -0.1 0.1 0.2 0.3
Below Normal (13%) 0.7 0.0 0.1 -0.1 -0.1 -0.1 0.0 0.2 0.2 0.4 0.6 0.8

Dry (24%) 0.7 0.5 0.2 0.1 0.0 -0.1 0.0 0.1 0.2 0.5 1.1 1.7
Critical (15%) 0.5 0.7 -0.2 -0.3 -0.3 -0.2 0.6 0.8 -1.1 -0.2 0.8 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-16-3. Stanislaus River below Tulloch Reservoir, Monthly Temperature 

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 50 51 53 54 55 56 57 58
20% 57 56 53 50 50 51 52 53 54 55 56 56
30% 56 55 53 50 49 50 52 53 53 54 55 55
40% 55 55 52 49 49 50 51 52 53 54 54 55
50% 55 54 52 49 48 50 51 52 53 53 54 54
60% 54 54 51 48 48 49 51 52 52 53 53 54
70% 54 53 51 48 48 49 50 52 52 52 53 53
80% 53 53 51 47 47 49 50 51 52 52 53 53
90% 52 52 50 47 46 48 49 50 51 51 51 52

Full Simulation Period
b 55 55 52 49 48 50 51 52 53 54 55 55

Wet (32%) 52 51 49 48 48 49 50 51 52 52 52 53
Above Normal (16%) 56 55 52 49 48 49 51 52 52 53 53 54
Below Normal (13%) 55 54 51 49 48 50 51 52 52 53 54 55

Dry (24%) 55 55 52 49 49 50 51 53 53 54 55 56
Critical (15%) 59 58 54 50 49 51 52 54 55 58 59 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 50 51 53 54 55 56 57 59
20% 57 57 53 50 49 51 52 53 54 55 56 57
30% 56 55 53 50 49 50 52 53 53 54 55 56
40% 55 55 52 49 48 50 51 52 53 54 55 55
50% 55 54 52 49 48 50 51 52 53 54 54 55
60% 54 54 51 48 48 49 51 52 52 53 54 54
70% 54 53 51 48 48 49 50 51 52 52 53 54
80% 53 53 50 47 47 48 50 51 51 52 53 53
90% 52 52 50 46 46 48 49 50 50 51 52 52

Full Simulation Period
b 56 55 52 49 48 50 51 52 53 54 55 55

Wet (32%) 52 52 49 48 48 49 50 51 51 52 52 53
Above Normal (16%) 56 55 52 49 48 49 51 51 52 53 53 54
Below Normal (13%) 55 54 51 49 48 50 51 52 52 54 54 55

Dry (24%) 55 55 52 49 48 50 51 52 53 54 55 56
Critical (15%) 60 57 54 50 49 51 52 54 56 58 59 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.7 0.1 0.0 -0.2 -0.1 -0.2 0.0 -0.1 0.1 0.1 0.2 0.7
0.2 0.8 0.3 0.0 0.0 -0.2 -0.2 0.2 -0.2 0.1 0.0 0.1 0.4
0.3 0.0 0.0 0.1 0.0 -0.2 -0.1 0.1 -0.2 0.1 0.2 0.1 0.1
0.4 0.1 0.1 -0.1 -0.1 -0.2 0.0 0.0 0.0 -0.1 0.1 0.0 0.1
0.5 -0.1 -0.1 -0.1 -0.2 -0.2 -0.1 0.0 -0.1 -0.1 0.2 0.1 0.2
0.6 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.1 0.1 0.0
0.7 0.0 0.0 -0.2 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 0.2 0.0 0.0
0.8 -0.2 -0.2 -0.1 -0.3 -0.5 -0.1 -0.1 0.1 -0.1 0.2 0.0 0.0

0.9 -0.1 -0.1 0.1 -0.3 -0.3 -0.1 -0.1 0.0 -0.5 0.0 0.0 0.1

Full Simulation Period
b 0.2 -0.1 -0.1 -0.1 -0.2 -0.1 0.0 -0.1 0.0 0.2 0.1 0.3

Wet (32%) 0.1 0.1 0.0 -0.1 -0.2 0.0 -0.1 0.0 -0.4 0.2 0.0 0.0

Above Normal (16%) 0.2 -0.1 -0.1 -0.1 -0.2 -0.1 0.1 -0.2 0.0 0.1 0.1 0.1
Below Normal (13%) 0.2 0.2 0.1 -0.1 -0.2 -0.1 0.3 -0.3 0.1 0.2 0.2 0.2

Dry (24%) 0.2 0.0 -0.1 -0.2 -0.2 -0.1 0.0 -0.1 0.1 0.1 0.2 0.3
Critical (15%) 0.6 -0.7 -0.3 -0.2 -0.2 -0.2 0.1 -0.2 0.9 0.2 -0.2 1.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Table B-16-4. Stanislaus River below Tulloch Reservoir, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 50 51 53 54 55 56 57 58
20% 57 56 53 50 50 51 52 53 54 55 56 56
30% 56 55 53 50 49 50 52 53 53 54 55 55
40% 55 55 52 49 49 50 51 52 53 54 54 55
50% 55 54 52 49 48 50 51 52 53 53 54 54
60% 54 54 51 48 48 49 51 52 52 53 53 54
70% 54 53 51 48 48 49 50 52 52 52 53 53
80% 53 53 51 47 47 49 50 51 52 52 53 53
90% 52 52 50 47 46 48 49 50 51 51 51 52

Full Simulation Period
b 55 55 52 49 48 50 51 52 53 54 55 55

Wet (32%) 52 51 49 48 48 49 50 51 52 52 52 53
Above Normal (16%) 56 55 52 49 48 49 51 52 52 53 53 54
Below Normal (13%) 55 54 51 49 48 50 51 52 52 53 54 55

Dry (24%) 55 55 52 49 49 50 51 53 53 54 55 56
Critical (15%) 59 58 54 50 49 51 52 54 55 58 59 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 58 57 54 51 50 51 53 54 55 56 56 57
20% 56 56 53 50 50 51 52 53 54 55 55 56
30% 55 55 53 49 49 50 52 52 53 54 55 55
40% 55 54 52 49 49 50 51 52 53 54 54 54
50% 54 54 52 49 48 50 51 52 52 53 54 54
60% 54 53 51 48 48 49 51 52 52 53 53 54
70% 53 53 51 48 48 49 50 51 52 53 53 53
80% 53 53 51 47 47 49 50 51 51 52 53 53
90% 52 52 50 47 46 48 49 50 51 51 52 52

Full Simulation Period
b 55 54 52 49 48 50 51 52 53 54 54 55

Wet (32%) 52 51 49 48 48 49 50 51 51 52 52 53
Above Normal (16%) 55 54 52 49 48 49 51 51 52 53 53 54
Below Normal (13%) 54 53 51 49 48 50 51 52 52 53 54 54

Dry (24%) 55 54 52 49 48 50 52 52 53 54 55 55
Critical (15%) 58 57 54 50 49 51 52 54 55 57 59 59

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -2.0 -1.5 -0.4 -0.1 -0.1 -0.1 0.1 -0.2 -0.1 -0.7 -0.8 -1.2

0.2 -0.2 -0.4 0.2 -0.3 -0.1 0.0 0.1 -0.3 -0.2 -0.2 -0.3 -0.6

0.3 -0.5 -0.6 0.1 -0.1 0.1 0.0 -0.1 -0.4 -0.1 -0.1 -0.2 -0.4

0.4 -0.4 -0.4 -0.3 -0.2 0.0 0.0 0.1 -0.2 -0.2 -0.2 -0.3 -0.4

0.5 -0.4 -0.4 -0.2 -0.2 0.0 0.0 0.0 -0.3 -0.2 -0.2 -0.3 -0.3

0.6 -0.2 -0.5 -0.2 0.1 -0.1 0.0 0.1 -0.2 -0.3 0.2 -0.1 -0.3

0.7 -0.2 -0.2 -0.3 0.0 0.0 0.0 0.2 -0.1 -0.2 0.4 -0.1 -0.3

0.8 -0.4 -0.1 0.0 0.0 0.1 0.0 0.2 0.0 -0.3 0.5 -0.2 -0.3

0.9 -0.1 -0.1 -0.2 0.2 0.1 0.2 0.3 -0.1 -0.1 0.6 0.3 0.0

Full Simulation Period
b

-0.5 -0.4 -0.1 -0.1 0.0 0.0 0.1 -0.3 -0.2 0.1 -0.3 -0.5

Wet (32%) -0.3 -0.2 -0.1 0.0 0.3 0.0 0.1 -0.2 -0.3 0.5 0.0 -0.2

Above Normal (16%) -0.5 -0.4 -0.2 0.0 0.0 0.0 0.2 -0.2 -0.1 0.1 -0.1 -0.3

Below Normal (13%) -0.7 -0.5 -0.2 -0.1 -0.1 -0.1 0.1 -0.3 0.0 -0.1 -0.2 -0.3

Dry (24%) -0.3 -0.3 -0.1 -0.1 -0.3 -0.1 0.1 -0.2 -0.1 -0.2 -0.5 -0.7

Critical (15%) -1.3 -0.8 -0.2 -0.1 -0.1 0.1 0.1 -0.9 -0.2 -0.5 -0.8 -1.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-16-5. Stanislaus River below Tulloch Reservoir, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 50 51 53 54 55 56 57 58
20% 57 56 53 50 50 51 52 53 54 55 56 56
30% 56 55 53 50 49 50 52 53 53 54 55 55
40% 55 55 52 49 49 50 51 52 53 54 54 55
50% 55 54 52 49 48 50 51 52 53 53 54 54
60% 54 54 51 48 48 49 51 52 52 53 53 54
70% 54 53 51 48 48 49 50 52 52 52 53 53
80% 53 53 51 47 47 49 50 51 52 52 53 53
90% 52 52 50 47 46 48 49 50 51 51 51 52

Full Simulation Period
b 55 55 52 49 48 50 51 52 53 54 55 55

Wet (32%) 52 51 49 48 48 49 50 51 52 52 52 53
Above Normal (16%) 56 55 52 49 48 49 51 52 52 53 53 54
Below Normal (13%) 55 54 51 49 48 50 51 52 52 53 54 55

Dry (24%) 55 55 52 49 49 50 51 53 53 54 55 56
Critical (15%) 59 58 54 50 49 51 52 54 55 58 59 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 60 55 51 50 51 53 54 55 57 61 63
20% 58 58 54 50 49 51 52 53 54 55 57 58
30% 56 56 53 49 49 50 52 53 53 55 56 56
40% 55 55 52 49 48 50 52 52 53 54 55 55
50% 55 54 52 49 48 50 51 52 53 54 54 55
60% 54 54 51 48 48 49 51 52 52 53 54 54
70% 54 53 51 48 47 49 50 51 52 52 53 54
80% 53 53 50 47 47 48 50 51 51 52 53 53
90% 52 52 50 46 46 47 49 50 50 51 51 52

Full Simulation Period
b 56 55 52 49 48 49 51 52 53 54 55 56

Wet (32%) 53 52 49 48 47 49 50 51 51 52 53 53
Above Normal (16%) 56 55 52 49 48 49 51 52 52 53 54 54
Below Normal (13%) 56 54 52 49 48 49 51 52 53 54 55 56

Dry (24%) 56 55 52 49 48 50 51 53 54 55 56 58
Critical (15%) 60 58 54 50 49 50 53 55 55 58 60 62

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 4.8 1.3 0.4 0.1 -0.3 -0.3 0.2 0.2 0.7 0.7 3.5 4.8
0.2 1.8 1.7 0.3 -0.1 -0.2 -0.2 0.3 0.1 0.2 0.4 1.3 1.6
0.3 0.8 0.6 0.0 -0.2 -0.3 -0.2 0.2 -0.2 0.1 0.6 0.6 0.6
0.4 0.3 0.3 0.0 -0.2 -0.3 -0.1 0.3 0.0 -0.1 0.2 0.4 0.3
0.5 0.1 0.1 0.1 -0.2 -0.2 -0.2 0.0 0.0 -0.1 0.2 0.2 0.2
0.6 0.4 0.0 0.0 0.0 -0.2 -0.3 0.0 0.0 -0.2 0.2 0.1 0.1
0.7 0.1 0.1 -0.2 -0.1 -0.4 -0.2 -0.1 -0.1 -0.2 0.2 0.1 0.2
0.8 -0.1 -0.1 -0.1 -0.3 -0.5 -0.4 -0.1 -0.2 -0.2 0.2 0.1 0.0
0.9 0.0 -0.1 0.0 -0.7 -0.6 -0.2 -0.2 -0.1 -0.6 0.0 0.0 0.3

Full Simulation Period
b 0.9 0.3 0.0 -0.1 -0.3 -0.2 0.1 0.0 -0.1 0.3 0.6 1.0

Wet (32%) 0.9 0.4 0.1 -0.1 -0.2 -0.1 -0.2 -0.1 -0.5 0.2 0.1 0.1
Above Normal (16%) 0.7 0.4 0.1 -0.1 -0.2 -0.2 0.0 0.0 -0.1 0.2 0.3 0.4
Below Normal (13%) 0.9 0.2 0.1 -0.2 -0.3 -0.2 0.2 -0.1 0.3 0.6 0.8 1.0

Dry (24%) 0.8 0.5 0.2 -0.1 -0.2 -0.2 0.0 0.0 0.2 0.6 1.3 1.9
Critical (15%) 1.1 0.0 -0.5 -0.5 -0.6 -0.4 0.7 0.7 -0.2 0.0 0.6 1.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-16-6. Stanislaus River below Tulloch Reservoir, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.17. Stanislaus River below Goodwin Temperature 
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1



Figure B-17-1. Stanislaus River below Goodwin Dam, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-2. Stanislaus River below Goodwin Dam, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-3. Stanislaus River below Goodwin Dam, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-4. Stanislaus River below Goodwin Dam, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-5. Stanislaus River below Goodwin Dam, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-6. Stanislaus River below Goodwin Dam, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-7. Stanislaus River below Goodwin Dam, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-8. Stanislaus River below Goodwin Dam, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-9. Stanislaus River below Goodwin Dam, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-17-10. Stanislaus River below Goodwin Dam, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-331 July 2015



Figure B-17-11. Stanislaus River below Goodwin Dam, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling
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Figure B-17-12. Stanislaus River below Goodwin Dam, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 59 55 51 51 52 53 54 56 58 58 60
20% 58 57 53 50 50 51 52 54 55 56 56 57
30% 56 56 53 50 49 51 52 53 54 55 56 56
40% 55 55 52 49 49 51 52 53 54 55 55 56
50% 55 54 52 49 49 50 51 53 53 54 55 55
60% 55 54 51 48 48 50 51 52 53 53 54 55
70% 54 54 51 48 48 50 51 52 52 53 54 54
80% 54 53 50 47 47 49 50 51 52 53 53 54
90% 52 52 50 46 47 48 49 51 51 52 52 53

Full Simulation Period
b 56 55 52 49 49 50 51 53 53 55 55 56

Wet (32%) 52 52 49 48 48 49 50 52 52 53 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 53 54 55
Below Normal (13%) 55 54 51 49 49 50 52 52 53 54 55 56

Dry (24%) 56 55 52 49 49 51 52 53 54 55 56 57
Critical (15%) 60 58 54 50 50 51 53 55 57 59 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 51 52 53 54 56 57 58 59
20% 57 56 53 50 50 51 52 54 55 56 56 57
30% 56 55 53 50 50 51 52 53 54 55 56 56
40% 56 55 52 49 49 51 52 53 54 55 55 56
50% 55 54 52 49 49 50 51 53 53 54 55 55
60% 55 54 51 49 49 50 51 52 53 53 54 55
70% 54 53 51 48 48 50 51 52 52 53 54 54
80% 54 53 51 48 48 49 50 51 52 52 53 54
90% 53 52 50 47 47 48 49 51 51 51 52 52

Full Simulation Period
b 56 55 52 49 49 50 51 53 53 54 55 56

Wet (32%) 52 52 49 48 48 49 50 52 52 52 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 53 54 55
Below Normal (13%) 55 54 51 49 49 50 51 53 53 54 55 55

Dry (24%) 56 55 52 49 49 51 52 53 54 55 56 57
Critical (15%) 60 58 54 50 50 52 53 55 56 59 60 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.5 -0.1 -0.1 0.0 0.0 0.0 0.0 0.1 -0.1 -0.2 -0.2 -0.9

0.2 -0.7 -0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 -0.1 -0.4

0.3 0.3 -0.1 0.2 0.1 0.1 0.1 -0.1 0.2 -0.1 -0.2 -0.1 -0.2

0.4 0.2 -0.1 0.1 0.0 0.2 0.1 0.0 0.1 0.0 -0.1 0.0 -0.1

0.5 0.3 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 -0.2 -0.1 -0.1

0.6 0.3 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.3 -0.1 -0.1 0.0
0.7 0.5 0.0 0.1 0.2 0.1 0.1 0.1 0.1 0.0 -0.1 -0.1 -0.1

0.8 0.3 0.0 0.1 0.3 0.3 0.1 0.1 0.0 0.0 -0.2 0.1 0.0
0.9 0.3 0.1 0.0 0.4 0.1 0.0 0.1 0.0 0.3 -0.3 0.0 -0.3

Full Simulation Period
b 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.1 -0.1 -0.2 -0.1 -0.3

Wet (32%) 0.1 -0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.3 -0.2 0.0 0.0
Above Normal (16%) 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.2 0.0 -0.1 -0.1 -0.1

Below Normal (13%) 0.0 -0.2 0.0 0.1 0.1 0.1 -0.2 0.2 -0.1 -0.2 -0.2 -0.2

Dry (24%) 0.1 -0.1 0.1 0.1 0.1 0.1 0.1 0.1 -0.1 -0.1 -0.1 -0.3

Critical (15%) -0.4 0.7 0.4 0.2 0.2 0.2 0.0 0.1 -0.8 -0.3 0.1 -1.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-17-1. Stanislaus River below Goodwin Dam, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-334 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 59 55 51 51 52 53 54 56 58 58 60
20% 58 57 53 50 50 51 52 54 55 56 56 57
30% 56 56 53 50 49 51 52 53 54 55 56 56
40% 55 55 52 49 49 51 52 53 54 55 55 56
50% 55 54 52 49 49 50 51 53 53 54 55 55
60% 55 54 51 48 48 50 51 52 53 53 54 55
70% 54 54 51 48 48 50 51 52 52 53 54 54
80% 54 53 50 47 47 49 50 51 52 53 53 54
90% 52 52 50 46 47 48 49 51 51 52 52 53

Full Simulation Period
b 56 55 52 49 49 50 51 53 53 55 55 56

Wet (32%) 52 52 49 48 48 49 50 52 52 53 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 53 54 55
Below Normal (13%) 55 54 51 49 49 50 52 52 53 54 55 56

Dry (24%) 56 55 52 49 49 51 52 53 54 55 56 57
Critical (15%) 60 58 54 50 50 51 53 55 57 59 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 58 54 51 51 52 53 54 55 57 57 58
20% 57 56 53 50 50 51 52 53 55 56 56 57
30% 56 55 53 50 49 51 52 53 54 55 55 56
40% 55 54 52 49 49 51 52 53 53 54 55 55
50% 55 54 51 49 49 50 51 52 53 54 55 55
60% 55 54 51 49 48 50 51 52 53 54 54 54
70% 54 53 51 48 48 50 51 52 52 53 54 54
80% 53 53 50 48 48 49 50 51 52 53 53 53
90% 53 52 50 47 47 49 50 51 51 52 52 52

Full Simulation Period
b 55 55 52 49 49 50 51 52 53 54 55 55

Wet (32%) 52 51 49 48 48 50 50 51 52 53 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 54 54 54
Below Normal (13%) 55 54 51 49 49 50 51 52 53 54 55 55

Dry (24%) 55 54 52 49 49 51 52 53 54 55 55 56
Critical (15%) 59 57 54 50 50 52 53 54 56 58 60 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -2.2 -1.5 -0.5 -0.1 0.0 0.2 0.0 -0.1 -0.2 -0.8 -1.0 -1.9

0.2 -1.0 -0.6 0.0 -0.3 -0.1 0.0 0.0 -0.1 -0.2 -0.3 -0.5 -0.8

0.3 -0.2 -0.8 0.3 0.0 0.0 0.1 -0.1 -0.2 -0.1 -0.3 -0.4 -0.5

0.4 -0.3 -0.4 -0.2 -0.2 0.2 0.1 0.0 -0.2 -0.2 -0.2 -0.4 -0.6

0.5 -0.2 -0.4 -0.1 0.1 0.0 0.2 0.0 -0.2 -0.1 -0.4 -0.3 -0.5

0.6 0.0 -0.3 0.1 0.2 0.1 0.1 0.2 0.0 0.0 0.1 -0.2 -0.2

0.7 0.1 -0.3 -0.2 0.1 0.1 0.0 0.2 0.1 0.0 0.1 -0.2 -0.3

0.8 -0.1 0.0 0.1 0.4 0.3 0.0 0.2 -0.1 0.0 0.3 -0.1 -0.4

0.9 0.2 0.0 -0.1 0.6 0.2 0.2 0.4 0.0 0.5 0.4 0.3 -0.2

Full Simulation Period
b

-0.5 -0.4 -0.1 0.1 0.2 0.1 0.1 -0.1 -0.1 -0.2 -0.4 -0.8

Wet (32%) -0.2 -0.3 -0.1 0.1 0.4 0.2 0.2 -0.1 0.2 0.2 0.0 -0.2

Above Normal (16%) -0.4 -0.4 0.0 0.1 0.1 0.1 0.1 0.0 0.1 0.1 -0.2 -0.4

Below Normal (13%) -0.7 -0.7 -0.3 0.0 0.0 0.1 -0.1 -0.1 0.0 -0.2 -0.4 -0.5

Dry (24%) -0.2 -0.4 0.0 0.0 0.0 0.0 0.1 -0.1 -0.1 -0.3 -0.6 -0.9

Critical (15%) -1.7 -0.1 0.2 0.1 0.2 0.2 0.0 -0.7 -1.2 -0.9 -0.8 -2.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-17-2. Stanislaus River below Goodwin Dam, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-335 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 59 55 51 51 52 53 54 56 58 58 60
20% 58 57 53 50 50 51 52 54 55 56 56 57
30% 56 56 53 50 49 51 52 53 54 55 56 56
40% 55 55 52 49 49 51 52 53 54 55 55 56
50% 55 54 52 49 49 50 51 53 53 54 55 55
60% 55 54 51 48 48 50 51 52 53 53 54 55
70% 54 54 51 48 48 50 51 52 52 53 54 54
80% 54 53 50 47 47 49 50 51 52 53 53 54
90% 52 52 50 46 47 48 49 51 51 52 52 53

Full Simulation Period
b 56 55 52 49 49 50 51 53 53 55 55 56

Wet (32%) 52 52 49 48 48 49 50 52 52 53 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 53 54 55
Below Normal (13%) 55 54 51 49 49 50 52 52 53 54 55 56

Dry (24%) 56 55 52 49 49 51 52 53 54 55 56 57
Critical (15%) 60 58 54 50 50 51 53 55 57 59 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 60 55 51 51 52 53 54 56 58 61 64
20% 59 58 53 50 50 51 53 54 55 57 58 59
30% 57 56 53 50 49 51 52 53 54 56 56 57
40% 56 55 52 49 49 50 52 53 54 55 56 56
50% 55 54 52 49 49 50 51 53 53 55 55 55
60% 55 54 51 48 48 50 51 52 53 54 54 55
70% 54 54 51 48 48 49 51 52 52 53 54 54
80% 54 53 50 47 47 49 50 51 52 53 53 54
90% 52 52 50 46 47 48 49 51 51 51 52 53

Full Simulation Period
b 57 55 52 49 49 50 51 53 53 55 56 57

Wet (32%) 53 52 49 48 48 49 50 51 52 52 53 54
Above Normal (16%) 57 55 52 49 49 50 51 52 53 54 54 55
Below Normal (13%) 56 54 51 49 49 50 52 53 53 55 56 56

Dry (24%) 56 55 52 49 49 51 52 53 54 56 57 58
Critical (15%) 61 58 53 50 50 51 53 56 57 59 61 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 4.0 1.3 0.2 0.1 -0.2 0.0 0.1 0.2 0.7 0.8 3.0 3.9
0.2 0.8 1.5 0.1 -0.1 0.0 -0.1 0.1 0.1 0.3 0.7 1.1 1.2
0.3 0.6 0.5 0.1 0.0 -0.1 0.0 0.0 0.0 0.2 0.4 0.5 0.6
0.4 0.2 0.2 0.1 -0.2 0.0 -0.1 0.2 0.1 0.1 0.1 0.3 0.2
0.5 0.2 0.2 0.1 0.0 -0.1 -0.1 0.0 0.1 -0.1 0.1 0.1 0.0
0.6 0.3 0.1 0.2 0.0 0.0 -0.1 0.0 0.1 0.0 0.1 0.0 0.1
0.7 0.2 0.1 -0.1 0.1 -0.1 -0.3 0.0 0.0 -0.3 0.0 0.0 0.1
0.8 0.1 0.1 0.1 0.0 0.0 -0.1 -0.1 -0.2 0.0 0.0 0.1 0.0

0.9 0.1 0.0 -0.1 -0.3 0.0 -0.2 -0.1 -0.1 -0.1 0.0 0.0 0.1

Full Simulation Period
b 0.6 0.4 0.1 0.0 -0.1 -0.1 0.0 0.1 -0.1 0.2 0.5 0.6

Wet (32%) 0.7 0.3 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 0.0 0.1 0.2
Above Normal (16%) 0.4 0.4 0.2 0.1 0.0 -0.1 -0.1 0.1 -0.1 0.1 0.2 0.3
Below Normal (13%) 0.7 0.0 0.1 0.0 -0.1 -0.1 0.0 0.1 0.2 0.4 0.6 0.8

Dry (24%) 0.7 0.5 0.2 0.1 0.0 -0.1 0.0 0.0 0.2 0.5 1.1 1.6
Critical (15%) 0.5 0.7 -0.1 -0.2 -0.3 -0.2 0.5 0.8 -0.7 0.0 0.9 0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-17-3. Stanislaus River below Goodwin Dam, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-336 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 51 52 53 54 56 57 58 59
20% 57 56 53 50 50 51 52 54 55 56 56 57
30% 56 55 53 50 50 51 52 53 54 55 56 56
40% 56 55 52 49 49 51 52 53 54 55 55 56
50% 55 54 52 49 49 50 51 53 53 54 55 55
60% 55 54 51 49 49 50 51 52 53 53 54 55
70% 54 53 51 48 48 50 51 52 52 53 54 54
80% 54 53 51 48 48 49 50 51 52 52 53 54
90% 53 52 50 47 47 48 49 51 51 51 52 52

Full Simulation Period
b 56 55 52 49 49 50 51 53 53 54 55 56

Wet (32%) 52 52 49 48 48 49 50 52 52 52 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 53 54 55
Below Normal (13%) 55 54 51 49 49 50 51 53 53 54 55 55

Dry (24%) 56 55 52 49 49 51 52 53 54 55 56 57
Critical (15%) 60 58 54 50 50 52 53 55 56 59 60 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 59 55 51 51 52 53 54 56 58 58 60
20% 58 57 53 50 50 51 52 54 55 56 56 57
30% 56 56 53 50 49 51 52 53 54 55 56 56
40% 55 55 52 49 49 51 52 53 54 55 55 56
50% 55 54 52 49 49 50 51 53 53 54 55 55
60% 55 54 51 48 48 50 51 52 53 53 54 55
70% 54 54 51 48 48 50 51 52 52 53 54 54
80% 54 53 50 47 47 49 50 51 52 53 53 54
90% 52 52 50 46 47 48 49 51 51 52 52 53

Full Simulation Period
b 56 55 52 49 49 50 51 53 53 55 55 56

Wet (32%) 52 52 49 48 48 49 50 52 52 53 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 53 54 55
Below Normal (13%) 55 54 51 49 49 50 52 52 53 54 55 56

Dry (24%) 56 55 52 49 49 51 52 53 54 55 56 57
Critical (15%) 60 58 54 50 50 51 53 55 57 59 60 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.5 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.2 0.2 0.9
0.2 0.7 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.4
0.3 -0.3 0.1 -0.2 -0.1 -0.1 -0.1 0.1 -0.2 0.1 0.2 0.1 0.2
0.4 -0.2 0.1 -0.1 0.0 -0.2 -0.1 0.0 -0.1 0.0 0.1 0.0 0.1
0.5 -0.3 -0.1 -0.1 -0.1 0.0 -0.1 0.0 0.0 0.0 0.2 0.1 0.1
0.6 -0.3 -0.1 -0.2 -0.1 -0.2 -0.1 -0.1 -0.1 -0.3 0.1 0.1 0.0

0.7 -0.5 0.0 -0.1 -0.2 -0.1 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.1
0.8 -0.3 0.0 -0.1 -0.3 -0.3 -0.1 -0.1 0.0 0.0 0.2 -0.1 0.0

0.9 -0.3 -0.1 0.0 -0.4 -0.1 0.0 -0.1 0.0 -0.3 0.3 0.0 0.3

Full Simulation Period
b

0.0 0.0 -0.1 -0.1 -0.1 -0.1 0.0 -0.1 0.1 0.2 0.1 0.3

Wet (32%) -0.1 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.3 0.2 0.0 0.0

Above Normal (16%) -0.1 0.0 -0.1 -0.1 -0.1 -0.1 0.0 -0.2 0.0 0.1 0.1 0.1
Below Normal (13%) 0.0 0.2 0.0 -0.1 -0.1 -0.1 0.2 -0.2 0.1 0.2 0.2 0.2

Dry (24%) -0.1 0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.1 0.1 0.1 0.3
Critical (15%) 0.4 -0.7 -0.4 -0.2 -0.2 -0.2 0.0 -0.1 0.8 0.3 -0.1 1.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-17-4. Stanislaus River below Goodwin Dam, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-337 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 51 52 53 54 56 57 58 59
20% 57 56 53 50 50 51 52 54 55 56 56 57
30% 56 55 53 50 50 51 52 53 54 55 56 56
40% 56 55 52 49 49 51 52 53 54 55 55 56
50% 55 54 52 49 49 50 51 53 53 54 55 55
60% 55 54 51 49 49 50 51 52 53 53 54 55
70% 54 53 51 48 48 50 51 52 52 53 54 54
80% 54 53 51 48 48 49 50 51 52 52 53 54
90% 53 52 50 47 47 48 49 51 51 51 52 52

Full Simulation Period
b 56 55 52 49 49 50 51 53 53 54 55 56

Wet (32%) 52 52 49 48 48 49 50 52 52 52 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 53 54 55
Below Normal (13%) 55 54 51 49 49 50 51 53 53 54 55 55

Dry (24%) 56 55 52 49 49 51 52 53 54 55 56 57
Critical (15%) 60 58 54 50 50 52 53 55 56 59 60 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 58 54 51 51 52 53 54 55 57 57 58
20% 57 56 53 50 50 51 52 53 55 56 56 57
30% 56 55 53 50 49 51 52 53 54 55 55 56
40% 55 54 52 49 49 51 52 53 53 54 55 55
50% 55 54 51 49 49 50 51 52 53 54 55 55
60% 55 54 51 49 48 50 51 52 53 54 54 54
70% 54 53 51 48 48 50 51 52 52 53 54 54
80% 53 53 50 48 48 49 50 51 52 53 53 53
90% 53 52 50 47 47 49 50 51 51 52 52 52

Full Simulation Period
b 55 55 52 49 49 50 51 52 53 54 55 55

Wet (32%) 52 51 49 48 48 50 50 51 52 53 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 54 54 54
Below Normal (13%) 55 54 51 49 49 50 51 52 53 54 55 55

Dry (24%) 55 54 52 49 49 51 52 53 54 55 55 56
Critical (15%) 59 57 54 50 50 52 53 54 56 58 60 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -1.7 -1.4 -0.4 -0.1 0.0 0.2 0.0 -0.2 -0.2 -0.7 -0.9 -0.9

0.2 -0.3 -0.5 0.1 -0.3 -0.1 0.0 0.1 -0.1 -0.2 -0.3 -0.4 -0.4

0.3 -0.4 -0.7 0.1 -0.1 -0.1 0.0 0.0 -0.3 0.0 -0.2 -0.3 -0.3

0.4 -0.5 -0.4 -0.3 -0.2 0.0 0.0 0.0 -0.2 -0.1 -0.1 -0.4 -0.4

0.5 -0.4 -0.5 -0.2 -0.1 0.0 0.1 0.0 -0.2 -0.1 -0.2 -0.2 -0.3

0.6 -0.3 -0.4 -0.2 0.1 -0.1 -0.1 0.0 -0.1 -0.2 0.2 0.0 -0.2

0.7 -0.4 -0.2 -0.2 -0.1 0.0 0.0 0.1 -0.1 0.0 0.3 -0.1 -0.3

0.8 -0.5 -0.1 -0.1 0.1 0.0 -0.1 0.0 -0.1 0.0 0.4 -0.3 -0.4

0.9 -0.1 -0.1 -0.1 0.3 0.1 0.2 0.3 0.0 0.2 0.6 0.2 0.1

Full Simulation Period
b

-0.5 -0.4 -0.1 -0.1 0.0 0.0 0.0 -0.3 -0.1 0.0 -0.3 -0.5

Wet (32%) -0.3 -0.2 -0.1 0.0 0.2 0.1 0.1 -0.1 -0.1 0.5 0.0 -0.2

Above Normal (16%) -0.5 -0.4 -0.2 0.0 0.0 0.0 0.1 -0.1 0.1 0.2 -0.1 -0.3

Below Normal (13%) -0.7 -0.5 -0.2 -0.1 -0.1 0.0 0.0 -0.3 0.1 -0.1 -0.2 -0.3

Dry (24%) -0.3 -0.3 -0.1 -0.1 -0.1 0.0 0.0 -0.1 -0.1 -0.2 -0.5 -0.7

Critical (15%) -1.3 -0.8 -0.2 -0.1 0.0 0.1 0.0 -0.8 -0.4 -0.6 -0.9 -1.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Table B-17-5. Stanislaus River below Goodwin Dam, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 51 52 53 54 56 57 58 59
20% 57 56 53 50 50 51 52 54 55 56 56 57
30% 56 55 53 50 50 51 52 53 54 55 56 56
40% 56 55 52 49 49 51 52 53 54 55 55 56
50% 55 54 52 49 49 50 51 53 53 54 55 55
60% 55 54 51 49 49 50 51 52 53 53 54 55
70% 54 53 51 48 48 50 51 52 52 53 54 54
80% 54 53 51 48 48 49 50 51 52 52 53 54
90% 53 52 50 47 47 48 49 51 51 51 52 52

Full Simulation Period
b 56 55 52 49 49 50 51 53 53 54 55 56

Wet (32%) 52 52 49 48 48 49 50 52 52 52 53 53
Above Normal (16%) 56 55 52 49 49 50 51 52 53 53 54 55
Below Normal (13%) 55 54 51 49 49 50 51 53 53 54 55 55

Dry (24%) 56 55 52 49 49 51 52 53 54 55 56 57
Critical (15%) 60 58 54 50 50 52 53 55 56 59 60 61

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 60 55 51 51 52 53 54 56 58 61 64
20% 59 58 53 50 50 51 53 54 55 57 58 59
30% 57 56 53 50 49 51 52 53 54 56 56 57
40% 56 55 52 49 49 50 52 53 54 55 56 56
50% 55 54 52 49 49 50 51 53 53 55 55 55
60% 55 54 51 48 48 50 51 52 53 54 54 55
70% 54 54 51 48 48 49 51 52 52 53 54 54
80% 54 53 50 47 47 49 50 51 52 53 53 54
90% 52 52 50 46 47 48 49 51 51 51 52 53

Full Simulation Period
b 57 55 52 49 49 50 51 53 53 55 56 57

Wet (32%) 53 52 49 48 48 49 50 51 52 52 53 54
Above Normal (16%) 57 55 52 49 49 50 51 52 53 54 54 55
Below Normal (13%) 56 54 51 49 49 50 52 53 53 55 56 56

Dry (24%) 56 55 52 49 49 51 52 53 54 56 57 58
Critical (15%) 61 58 53 50 50 51 53 56 57 59 61 63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 4.5 1.4 0.3 0.1 -0.2 -0.1 0.1 0.1 0.8 1.0 3.2 4.8
0.2 1.4 1.6 0.1 -0.1 -0.1 -0.1 0.2 0.1 0.3 0.6 1.2 1.7
0.3 0.3 0.6 -0.1 -0.1 -0.1 -0.1 0.2 -0.2 0.3 0.6 0.6 0.7
0.4 0.0 0.2 -0.1 -0.2 -0.2 -0.2 0.1 0.0 0.2 0.1 0.4 0.3
0.5 0.0 0.1 0.0 -0.1 -0.1 -0.2 0.0 0.0 0.0 0.3 0.2 0.1
0.6 -0.1 0.0 0.0 -0.1 -0.2 -0.2 -0.1 0.0 -0.2 0.2 0.1 0.1
0.7 -0.3 0.2 -0.2 -0.2 -0.3 -0.3 -0.1 -0.1 -0.3 0.1 0.1 0.2
0.8 -0.2 0.0 0.0 -0.3 -0.3 -0.2 -0.2 -0.2 0.0 0.2 0.0 -0.1

0.9 -0.2 -0.1 -0.2 -0.7 -0.1 -0.2 -0.2 -0.1 -0.5 0.2 0.0 0.4

Full Simulation Period
b 0.6 0.4 0.0 -0.1 -0.2 -0.2 0.0 0.0 0.0 0.4 0.6 1.0

Wet (32%) 0.6 0.4 0.1 -0.1 -0.2 -0.2 -0.2 -0.1 -0.4 0.2 0.1 0.2
Above Normal (16%) 0.3 0.4 0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 0.2 0.3 0.4
Below Normal (13%) 0.7 0.2 0.1 -0.1 -0.2 -0.2 0.1 -0.1 0.3 0.5 0.8 1.0

Dry (24%) 0.5 0.5 0.1 0.0 -0.1 -0.1 -0.1 0.0 0.2 0.6 1.2 1.9
Critical (15%) 0.8 0.0 -0.5 -0.4 -0.5 -0.4 0.5 0.7 0.1 0.3 0.8 1.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Table B-17-6. Stanislaus River below Goodwin Dam, Monthly Temperature 

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a
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B.18. Stanislaus River at Orange Blossom Bridge Temperature 
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Figure B-18-1. Stanislaus River at Orange Blossom Bridge, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-2. Stanislaus River at Orange Blossom Bridge, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-3. Stanislaus River at Orange Blossom Bridge, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-4. Stanislaus River at Orange Blossom Bridge, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-5. Stanislaus River at Orange Blossom Bridge, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-6. Stanislaus River at Orange Blossom Bridge, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-7. Stanislaus River at Orange Blossom Bridge, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-8. Stanislaus River at Orange Blossom Bridge, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-9. Stanislaus River at Orange Blossom Bridge, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-10. Stanislaus River at Orange Blossom Bridge, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-350 July 2015



Figure B-18-11. Stanislaus River at Orange Blossom Bridge, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-18-12. Stanislaus River at Orange Blossom Bridge, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-352 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 59 53 51 53 56 55 58 64 66 65 65
20% 59 57 53 51 52 55 55 57 63 65 64 63
30% 58 56 52 50 51 55 54 56 62 64 63 62
40% 57 55 51 50 51 54 54 55 61 64 63 62
50% 56 55 51 49 50 54 53 55 59 63 63 61
60% 56 55 51 49 50 53 53 54 57 63 62 61
70% 55 54 50 48 50 52 52 54 56 62 62 60
80% 55 54 50 48 49 51 52 54 55 62 61 60
90% 54 53 50 47 48 50 51 53 54 59 60 58

Full Simulation Period
b 57 55 51 49 50 53 53 55 59 63 63 61

Wet (32%) 54 52 49 49 49 51 52 53 55 60 60 59
Above Normal (16%) 57 56 52 50 51 54 53 55 58 63 62 61
Below Normal (13%) 57 55 51 49 50 54 53 55 59 63 63 61

Dry (24%) 57 55 51 49 51 55 54 56 61 64 63 62
Critical (15%) 61 58 53 50 52 55 55 58 64 67 68 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 63 59 53 51 52 55 56 57 64 65 65 64
20% 61 57 53 51 52 55 56 56 62 65 64 63
30% 60 56 52 50 51 54 55 56 62 64 63 62
40% 59 55 52 50 50 54 55 55 60 64 63 62
50% 58 55 51 49 50 53 54 55 58 63 63 61
60% 58 54 51 49 50 53 53 54 56 63 62 61
70% 57 54 51 48 49 52 53 54 55 62 62 60
80% 56 53 50 48 49 52 52 54 55 61 61 60
90% 56 53 50 47 48 50 51 53 53 60 60 58

Full Simulation Period
b 59 55 52 49 50 53 54 55 59 63 63 61

Wet (32%) 55 52 49 49 49 51 52 53 54 60 60 58
Above Normal (16%) 59 56 52 50 51 53 53 54 58 62 62 61
Below Normal (13%) 58 54 51 49 50 53 54 55 59 63 63 61

Dry (24%) 59 55 51 49 51 54 55 56 61 64 63 62
Critical (15%) 63 58 53 50 52 55 56 58 63 67 68 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.1 0.2 -0.1 0.0 -0.4 -0.5 0.9 -0.8 -0.3 -0.2 -0.1 -0.4

0.2 1.5 0.1 0.0 0.0 -0.1 -0.2 0.8 -0.9 -0.1 -0.1 -0.1 -0.4

0.3 2.5 -0.5 0.1 -0.1 -0.3 -0.3 1.2 -0.4 -0.1 -0.1 -0.1 -0.1

0.4 2.1 0.2 0.3 -0.1 -0.2 -0.4 1.0 -0.1 -0.7 -0.1 0.0 -0.2

0.5 1.9 -0.2 0.2 0.0 -0.1 -0.6 0.8 -0.2 -0.9 -0.2 0.0 -0.2

0.6 1.7 -0.1 0.3 0.2 -0.3 -0.4 0.6 0.0 -0.3 -0.1 0.0 -0.1

0.7 1.7 0.0 0.2 0.0 -0.1 0.1 0.4 0.1 -0.5 -0.2 0.0 -0.3

0.8 1.6 -0.2 0.1 0.1 -0.2 0.6 0.1 0.1 -0.5 -0.2 -0.1 -0.3

0.9 1.7 0.0 0.1 0.3 0.1 0.8 0.2 0.2 -1.0 1.5 0.5 0.1

Full Simulation Period
b 1.6 -0.1 0.2 0.0 -0.1 -0.1 0.7 -0.2 -0.4 -0.1 0.1 -0.2

Wet (32%) 1.4 -0.2 0.0 0.0 -0.1 0.5 0.2 0.1 -0.7 0.2 0.3 -0.1

Above Normal (16%) 1.8 -0.2 0.2 0.0 -0.2 -0.3 0.6 -0.2 -0.3 -0.1 -0.1 -0.2

Below Normal (13%) 1.4 -0.3 0.1 0.0 -0.3 -0.6 0.8 0.0 -0.6 -0.2 -0.1 -0.3

Dry (24%) 1.9 -0.1 0.2 0.1 -0.1 -0.5 1.2 -0.5 -0.1 -0.1 -0.1 -0.2

Critical (15%) 1.2 0.5 0.4 0.2 0.1 0.1 1.0 -0.7 -0.4 -0.7 0.1 -0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-18-1. Stanislaus River at Orange Blossom Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-353 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 59 53 51 53 56 55 58 64 66 65 65
20% 59 57 53 51 52 55 55 57 63 65 64 63
30% 58 56 52 50 51 55 54 56 62 64 63 62
40% 57 55 51 50 51 54 54 55 61 64 63 62
50% 56 55 51 49 50 54 53 55 59 63 63 61
60% 56 55 51 49 50 53 53 54 57 63 62 61
70% 55 54 50 48 50 52 52 54 56 62 62 60
80% 55 54 50 48 49 51 52 54 55 62 61 60
90% 54 53 50 47 48 50 51 53 54 59 60 58

Full Simulation Period
b 57 55 51 49 50 53 53 55 59 63 63 61

Wet (32%) 54 52 49 49 49 51 52 53 55 60 60 59
Above Normal (16%) 57 56 52 50 51 54 53 55 58 63 62 61
Below Normal (13%) 57 55 51 49 50 54 53 55 59 63 63 61

Dry (24%) 57 55 51 49 51 55 54 56 61 64 63 62
Critical (15%) 61 58 53 50 52 55 55 58 64 67 68 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 58 53 51 53 56 55 58 64 66 65 63
20% 60 57 53 51 52 55 55 57 63 65 64 63
30% 59 55 52 50 51 55 54 56 63 64 63 62
40% 58 55 52 50 51 54 54 56 62 64 63 61
50% 58 54 51 49 50 54 53 55 62 63 62 61
60% 57 54 51 49 50 53 53 55 61 63 62 61
70% 57 54 50 48 50 53 52 54 61 63 62 60
80% 56 54 50 48 49 52 52 54 60 63 62 60
90% 55 53 50 47 48 51 51 53 59 61 60 56

Full Simulation Period
b 58 55 51 49 51 53 53 55 61 63 62 61

Wet (32%) 55 52 49 49 50 52 52 54 59 61 60 58
Above Normal (16%) 59 55 52 50 51 53 53 55 62 63 62 61
Below Normal (13%) 57 54 51 49 50 54 53 55 62 64 63 61

Dry (24%) 58 55 51 49 51 55 54 56 62 64 63 62
Critical (15%) 61 58 53 50 52 55 56 58 64 67 67 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.3 -1.1 -0.3 -0.3 0.4 0.0 0.2 0.1 0.1 0.3 -0.6 -1.1

0.2 0.6 -0.4 0.0 -0.1 0.3 0.2 0.0 -0.1 0.6 0.2 -0.4 -0.7

0.3 1.6 -0.8 -0.1 0.1 0.1 0.0 0.2 0.3 1.0 0.1 -0.3 0.0
0.4 1.4 -0.2 0.1 0.0 0.2 0.1 0.2 0.3 1.4 0.2 -0.1 -0.2

0.5 1.5 -0.4 -0.1 0.0 0.1 0.0 0.2 0.2 2.4 0.3 -0.1 -0.1

0.6 1.6 -0.5 0.1 0.0 0.0 0.1 0.1 0.3 4.7 0.7 -0.1 0.0
0.7 1.6 -0.2 0.0 0.1 0.1 0.5 0.3 0.5 4.9 1.0 0.0 -0.1

0.8 1.5 -0.1 0.0 0.3 0.2 0.6 0.0 0.2 5.0 1.2 0.1 0.1
0.9 1.4 0.2 0.1 0.4 0.1 0.8 0.4 0.5 4.5 2.8 0.6 -2.3

Full Simulation Period
b 1.1 -0.4 0.0 0.1 0.2 0.3 0.2 0.2 2.3 0.4 -0.3 -0.6

Wet (32%) 1.1 -0.3 0.0 0.1 0.1 0.8 0.2 0.4 3.6 0.6 -0.2 -0.4

Above Normal (16%) 1.4 -0.4 0.0 0.2 0.0 -0.2 0.2 0.3 3.7 1.0 0.0 -0.1

Below Normal (13%) 0.9 -0.6 -0.2 0.0 -0.2 0.2 0.1 0.4 2.3 0.2 -0.2 -0.3

Dry (24%) 1.5 -0.3 0.1 0.0 0.3 0.1 0.2 0.3 1.1 0.2 -0.4 -0.6

Critical (15%) -0.1 -0.2 0.2 0.1 0.6 0.3 0.1 -0.3 0.3 -0.4 -1.0 -2.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-18-2. Stanislaus River at Orange Blossom Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-354 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 59 53 51 53 56 55 58 64 66 65 65
20% 59 57 53 51 52 55 55 57 63 65 64 63
30% 58 56 52 50 51 55 54 56 62 64 63 62
40% 57 55 51 50 51 54 54 55 61 64 63 62
50% 56 55 51 49 50 54 53 55 59 63 63 61
60% 56 55 51 49 50 53 53 54 57 63 62 61
70% 55 54 50 48 50 52 52 54 56 62 62 60
80% 55 54 50 48 49 51 52 54 55 62 61 60
90% 54 53 50 47 48 50 51 53 54 59 60 58

Full Simulation Period
b 57 55 51 49 50 53 53 55 59 63 63 61

Wet (32%) 54 52 49 49 49 51 52 53 55 60 60 59
Above Normal (16%) 57 56 52 50 51 54 53 55 58 63 62 61
Below Normal (13%) 57 55 51 49 50 54 53 55 59 63 63 61

Dry (24%) 57 55 51 49 51 55 54 56 61 64 63 62
Critical (15%) 61 58 53 50 52 55 55 58 64 67 68 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 60 53 51 53 56 55 56 64 66 67 67
20% 60 58 53 51 52 55 54 56 63 65 65 64
30% 58 56 52 50 51 55 54 55 62 64 64 63
40% 57 55 52 50 51 54 53 55 61 64 63 62
50% 57 55 51 49 50 54 53 55 59 63 63 61
60% 56 55 51 49 50 53 53 54 57 63 62 61
70% 55 54 51 48 50 52 52 54 56 62 62 61
80% 55 54 50 48 49 51 52 53 55 62 61 60
90% 54 53 50 47 48 50 51 53 54 59 60 58

Full Simulation Period
b 58 56 51 49 50 53 53 55 59 63 63 62

Wet (32%) 54 53 49 49 49 51 51 53 55 60 61 59
Above Normal (16%) 58 56 52 50 51 54 53 54 58 63 62 61
Below Normal (13%) 57 55 51 49 50 54 53 55 60 64 63 62

Dry (24%) 58 56 51 49 51 55 54 55 62 64 64 63
Critical (15%) 62 58 53 50 52 55 55 58 64 68 68 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 3.4 0.9 -0.1 0.1 0.0 0.0 -0.6 -1.4 0.2 0.8 1.5 2.8
0.2 0.7 1.0 0.0 -0.2 0.0 -0.1 -0.7 -1.0 0.2 0.5 0.7 0.9
0.3 0.5 0.3 -0.1 -0.2 0.0 0.0 -0.4 -0.6 0.2 0.2 0.3 0.7
0.4 0.3 0.2 0.1 0.0 0.0 -0.1 -0.2 -0.3 0.3 0.0 0.1 0.2
0.5 0.1 0.1 0.0 0.0 0.0 -0.1 0.0 -0.3 -0.1 0.0 0.1 0.1
0.6 0.1 0.1 0.1 0.1 0.0 0.0 0.0 -0.1 0.4 0.1 0.0 0.1
0.7 0.2 0.2 0.1 0.1 0.0 -0.1 0.1 -0.2 0.0 0.1 0.1 0.1
0.8 0.1 0.1 0.1 0.0 0.0 0.0 0.0 -0.2 0.0 0.1 0.0 0.0
0.9 0.0 0.3 0.0 0.1 -0.1 0.0 -0.1 0.0 0.0 0.3 0.2 -0.1

Full Simulation Period
b 0.6 0.3 0.1 0.0 0.0 0.0 -0.3 -0.3 0.2 0.3 0.5 0.5

Wet (32%) 0.6 0.3 0.1 0.0 -0.1 0.0 0.0 -0.2 0.0 0.5 0.5 0.2
Above Normal (16%) 0.4 0.3 0.1 0.1 0.0 0.0 -0.2 -0.4 -0.1 0.1 0.1 0.2
Below Normal (13%) 0.7 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.2 0.5 0.3 0.4 0.5

Dry (24%) 0.6 0.4 0.2 0.1 0.0 0.0 -0.5 -0.6 0.2 0.3 0.7 1.1
Critical (15%) 0.4 0.6 0.0 -0.2 -0.1 -0.1 -0.6 -0.2 0.5 0.5 0.9 0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-18-3. Stanislaus River at Orange Blossom Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-355 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 63 59 53 51 52 55 56 57 64 65 65 64
20% 61 57 53 51 52 55 56 56 62 65 64 63
30% 60 56 52 50 51 54 55 56 62 64 63 62
40% 59 55 52 50 50 54 55 55 60 64 63 62
50% 58 55 51 49 50 53 54 55 58 63 63 61
60% 58 54 51 49 50 53 53 54 56 63 62 61
70% 57 54 51 48 49 52 53 54 55 62 62 60
80% 56 53 50 48 49 52 52 54 55 61 61 60
90% 56 53 50 47 48 50 51 53 53 60 60 58

Full Simulation Period
b 59 55 52 49 50 53 54 55 59 63 63 61

Wet (32%) 55 52 49 49 49 51 52 53 54 60 60 58
Above Normal (16%) 59 56 52 50 51 53 53 54 58 62 62 61
Below Normal (13%) 58 54 51 49 50 53 54 55 59 63 63 61

Dry (24%) 59 55 51 49 51 54 55 56 61 64 63 62
Critical (15%) 63 58 53 50 52 55 56 58 63 67 68 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 59 53 51 53 56 55 58 64 66 65 65
20% 59 57 53 51 52 55 55 57 63 65 64 63
30% 58 56 52 50 51 55 54 56 62 64 63 62
40% 57 55 51 50 51 54 54 55 61 64 63 62
50% 56 55 51 49 50 54 53 55 59 63 63 61
60% 56 55 51 49 50 53 53 54 57 63 62 61
70% 55 54 50 48 50 52 52 54 56 62 62 60
80% 55 54 50 48 49 51 52 54 55 62 61 60
90% 54 53 50 47 48 50 51 53 54 59 60 58

Full Simulation Period
b 57 55 51 49 50 53 53 55 59 63 63 61

Wet (32%) 54 52 49 49 49 51 52 53 55 60 60 59
Above Normal (16%) 57 56 52 50 51 54 53 55 58 63 62 61
Below Normal (13%) 57 55 51 49 50 54 53 55 59 63 63 61

Dry (24%) 57 55 51 49 51 55 54 56 61 64 63 62
Critical (15%) 61 58 53 50 52 55 55 58 64 67 68 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -1.1 -0.2 0.1 0.0 0.4 0.5 -0.9 0.8 0.3 0.2 0.1 0.4
0.2 -1.5 -0.1 0.0 0.0 0.1 0.2 -0.8 0.9 0.1 0.1 0.1 0.4
0.3 -2.5 0.5 -0.1 0.1 0.3 0.3 -1.2 0.4 0.1 0.1 0.1 0.1
0.4 -2.1 -0.2 -0.3 0.1 0.2 0.4 -1.0 0.1 0.7 0.1 0.0 0.2
0.5 -1.9 0.2 -0.2 0.0 0.1 0.6 -0.8 0.2 0.9 0.2 0.0 0.2
0.6 -1.7 0.1 -0.3 -0.2 0.3 0.4 -0.6 0.0 0.3 0.1 0.0 0.1
0.7 -1.7 0.0 -0.2 0.0 0.1 -0.1 -0.4 -0.1 0.5 0.2 0.0 0.3
0.8 -1.6 0.2 -0.1 -0.1 0.2 -0.6 -0.1 -0.1 0.5 0.2 0.1 0.3
0.9 -1.7 0.0 -0.1 -0.3 -0.1 -0.8 -0.2 -0.2 1.0 -1.5 -0.5 -0.1

Full Simulation Period
b

-1.6 0.1 -0.2 0.0 0.1 0.1 -0.7 0.2 0.4 0.1 -0.1 0.2

Wet (32%) -1.4 0.2 0.0 0.0 0.1 -0.5 -0.2 -0.1 0.7 -0.2 -0.3 0.1
Above Normal (16%) -1.8 0.2 -0.2 0.0 0.2 0.3 -0.6 0.2 0.3 0.1 0.1 0.2
Below Normal (13%) -1.4 0.3 -0.1 0.0 0.3 0.6 -0.8 0.0 0.6 0.2 0.1 0.3

Dry (24%) -1.9 0.1 -0.2 -0.1 0.1 0.5 -1.2 0.5 0.1 0.1 0.1 0.2
Critical (15%) -1.2 -0.5 -0.4 -0.2 -0.1 -0.1 -1.0 0.7 0.4 0.7 -0.1 0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-18-4. Stanislaus River at Orange Blossom Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-356 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 63 59 53 51 52 55 56 57 64 65 65 64
20% 61 57 53 51 52 55 56 56 62 65 64 63
30% 60 56 52 50 51 54 55 56 62 64 63 62
40% 59 55 52 50 50 54 55 55 60 64 63 62
50% 58 55 51 49 50 53 54 55 58 63 63 61
60% 58 54 51 49 50 53 53 54 56 63 62 61
70% 57 54 51 48 49 52 53 54 55 62 62 60
80% 56 53 50 48 49 52 52 54 55 61 61 60
90% 56 53 50 47 48 50 51 53 53 60 60 58

Full Simulation Period
b 59 55 52 49 50 53 54 55 59 63 63 61

Wet (32%) 55 52 49 49 49 51 52 53 54 60 60 58
Above Normal (16%) 59 56 52 50 51 53 53 54 58 62 62 61
Below Normal (13%) 58 54 51 49 50 53 54 55 59 63 63 61

Dry (24%) 59 55 51 49 51 54 55 56 61 64 63 62
Critical (15%) 63 58 53 50 52 55 56 58 63 67 68 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 61 58 53 51 53 56 55 58 64 66 65 63
20% 60 57 53 51 52 55 55 57 63 65 64 63
30% 59 55 52 50 51 55 54 56 63 64 63 62
40% 58 55 52 50 51 54 54 56 62 64 63 61
50% 58 54 51 49 50 54 53 55 62 63 62 61
60% 57 54 51 49 50 53 53 55 61 63 62 61
70% 57 54 50 48 50 53 52 54 61 63 62 60
80% 56 54 50 48 49 52 52 54 60 63 62 60
90% 55 53 50 47 48 51 51 53 59 61 60 56

Full Simulation Period
b 58 55 51 49 51 53 53 55 61 63 62 61

Wet (32%) 55 52 49 49 50 52 52 54 59 61 60 58
Above Normal (16%) 59 55 52 50 51 53 53 55 62 63 62 61
Below Normal (13%) 57 54 51 49 50 54 53 55 62 64 63 61

Dry (24%) 58 55 51 49 51 55 54 56 62 64 63 62
Critical (15%) 61 58 53 50 52 55 56 58 64 67 67 65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -1.4 -1.4 -0.2 -0.3 0.8 0.5 -0.7 0.9 0.4 0.5 -0.5 -0.7

0.2 -0.8 -0.5 0.0 -0.1 0.4 0.4 -0.8 0.8 0.7 0.3 -0.3 -0.3

0.3 -0.9 -0.3 -0.2 0.2 0.4 0.3 -0.9 0.7 1.0 0.2 -0.2 0.2
0.4 -0.7 -0.4 -0.1 0.0 0.4 0.5 -0.8 0.4 2.1 0.3 -0.1 -0.1

0.5 -0.4 -0.2 -0.2 0.0 0.3 0.6 -0.6 0.4 3.3 0.5 -0.1 0.1
0.6 -0.2 -0.3 -0.1 -0.1 0.3 0.6 -0.5 0.3 5.0 0.7 -0.1 0.2
0.7 -0.1 -0.2 -0.2 0.1 0.2 0.4 -0.1 0.4 5.4 1.2 0.1 0.2
0.8 -0.1 0.1 -0.1 0.2 0.3 0.1 -0.1 0.1 5.5 1.4 0.2 0.4
0.9 -0.3 0.3 -0.1 0.1 0.0 0.0 0.1 0.3 5.5 1.3 0.1 -2.4

Full Simulation Period
b

-0.5 -0.3 -0.1 0.1 0.3 0.4 -0.5 0.4 2.8 0.5 -0.4 -0.4

Wet (32%) -0.3 -0.1 -0.1 0.1 0.3 0.3 0.0 0.2 4.3 0.4 -0.5 -0.3

Above Normal (16%) -0.4 -0.3 -0.2 0.2 0.2 0.1 -0.4 0.5 4.0 1.1 0.0 0.1
Below Normal (13%) -0.4 -0.3 -0.2 0.0 0.1 0.7 -0.6 0.4 2.9 0.4 -0.1 0.1

Dry (24%) -0.4 -0.2 -0.1 0.0 0.4 0.5 -1.0 0.7 1.2 0.3 -0.3 -0.4

Critical (15%) -1.2 -0.7 -0.3 -0.1 0.5 0.2 -0.9 0.3 0.7 0.2 -1.1 -1.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-18-5. Stanislaus River at Orange Blossom Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-357 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 63 59 53 51 52 55 56 57 64 65 65 64
20% 61 57 53 51 52 55 56 56 62 65 64 63
30% 60 56 52 50 51 54 55 56 62 64 63 62
40% 59 55 52 50 50 54 55 55 60 64 63 62
50% 58 55 51 49 50 53 54 55 58 63 63 61
60% 58 54 51 49 50 53 53 54 56 63 62 61
70% 57 54 51 48 49 52 53 54 55 62 62 60
80% 56 53 50 48 49 52 52 54 55 61 61 60
90% 56 53 50 47 48 50 51 53 53 60 60 58

Full Simulation Period
b 59 55 52 49 50 53 54 55 59 63 63 61

Wet (32%) 55 52 49 49 49 51 52 53 54 60 60 58
Above Normal (16%) 59 56 52 50 51 53 53 54 58 62 62 61
Below Normal (13%) 58 54 51 49 50 53 54 55 59 63 63 61

Dry (24%) 59 55 51 49 51 54 55 56 61 64 63 62
Critical (15%) 63 58 53 50 52 55 56 58 63 67 68 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 60 53 51 53 56 55 56 64 66 67 67
20% 60 58 53 51 52 55 54 56 63 65 65 64
30% 58 56 52 50 51 55 54 55 62 64 64 63
40% 57 55 52 50 51 54 53 55 61 64 63 62
50% 57 55 51 49 50 54 53 55 59 63 63 61
60% 56 55 51 49 50 53 53 54 57 63 62 61
70% 55 54 51 48 50 52 52 54 56 62 62 61
80% 55 54 50 48 49 51 52 53 55 62 61 60
90% 54 53 50 47 48 50 51 53 54 59 60 58

Full Simulation Period
b 58 56 51 49 50 53 53 55 59 63 63 62

Wet (32%) 54 53 49 49 49 51 51 53 55 60 61 59
Above Normal (16%) 58 56 52 50 51 54 53 54 58 63 62 61
Below Normal (13%) 57 55 51 49 50 54 53 55 60 64 63 62

Dry (24%) 58 56 51 49 51 55 54 55 62 64 64 63
Critical (15%) 62 58 53 50 52 55 55 58 64 68 68 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 2.3 0.7 0.0 0.1 0.4 0.4 -1.6 -0.6 0.5 1.1 1.7 3.1
0.2 -0.8 0.9 0.0 -0.2 0.2 0.2 -1.5 -0.1 0.3 0.6 0.8 1.3
0.3 -2.0 0.8 -0.2 0.0 0.3 0.3 -1.6 -0.1 0.2 0.3 0.4 0.8
0.4 -1.8 0.1 -0.1 0.0 0.2 0.4 -1.1 -0.2 1.0 0.1 0.1 0.3
0.5 -1.8 0.3 -0.1 -0.1 0.1 0.5 -0.8 -0.1 0.8 0.2 0.2 0.3
0.6 -1.7 0.2 -0.2 -0.1 0.2 0.5 -0.6 0.0 0.7 0.2 0.1 0.3
0.7 -1.5 0.2 -0.1 0.1 0.2 -0.2 -0.3 -0.4 0.5 0.3 0.1 0.4
0.8 -1.5 0.3 0.0 -0.1 0.2 -0.6 -0.1 -0.3 0.6 0.3 0.1 0.3
0.9 -1.7 0.4 -0.1 -0.2 -0.2 -0.9 -0.3 -0.2 0.9 -1.2 -0.3 -0.2

Full Simulation Period
b

-1.0 0.4 -0.1 0.0 0.1 0.0 -0.9 -0.1 0.6 0.4 0.5 0.7

Wet (32%) -0.8 0.5 0.1 0.0 0.1 -0.4 -0.2 -0.4 0.8 0.3 0.2 0.3
Above Normal (16%) -1.4 0.5 0.0 0.1 0.2 0.3 -0.8 -0.2 0.2 0.2 0.2 0.4
Below Normal (13%) -0.7 0.4 0.0 0.0 0.3 0.5 -0.9 -0.2 1.0 0.4 0.5 0.8

Dry (24%) -1.3 0.5 0.0 0.0 0.2 0.4 -1.6 -0.1 0.2 0.4 0.8 1.3
Critical (15%) -0.8 0.1 -0.5 -0.3 -0.2 -0.2 -1.5 0.5 0.9 1.1 0.8 0.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-18-6. Stanislaus River at Orange Blossom Bridge, Monthly Temperature 
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B.19. Stanislaus River at Mouth Temperature 
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Figure B-19-1. Stanislaus River at Mouth, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-2. Stanislaus River at Mouth, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-361 July 2015



Figure B-19-3. Stanislaus River at Mouth, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-4. Stanislaus River at Mouth, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-5. Stanislaus River at Mouth, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-6. Stanislaus River at Mouth, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-7. Stanislaus River at Mouth, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-8. Stanislaus River at Mouth, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-9. Stanislaus River at Mouth, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-10. Stanislaus River at Mouth, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-11. Stanislaus River at Mouth, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-19-12. Stanislaus River at Mouth, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-371 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64 59 52 51 55 60 62 65 72 77 75 72
20% 63 57 52 51 54 60 61 65 72 75 74 71
30% 62 57 51 50 54 59 60 64 71 75 74 70
40% 61 56 51 50 53 59 59 62 70 74 73 70
50% 60 56 50 49 53 58 58 61 68 74 73 69
60% 60 55 50 49 53 57 57 61 65 73 73 69
70% 59 55 50 49 52 56 56 60 64 73 72 69
80% 59 55 49 48 52 54 56 59 63 72 72 68
90% 58 54 49 48 51 52 55 58 62 69 71 67

Full Simulation Period
b 61 56 50 50 53 57 58 62 67 73 73 69

Wet (32%) 57 53 49 49 52 54 55 59 63 70 70 67
Above Normal (16%) 61 57 51 50 53 58 58 62 67 73 73 69
Below Normal (13%) 60 55 50 49 53 58 59 61 69 74 73 70

Dry (24%) 61 56 50 49 53 59 60 63 70 75 73 70
Critical (15%) 64 58 51 50 54 60 62 66 71 76 75 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 52 51 55 60 64 64 72 76 75 71
20% 65 58 52 51 54 59 63 63 71 75 74 71
30% 64 57 51 50 54 59 62 63 70 75 74 70
40% 64 56 51 50 53 58 61 61 70 74 73 70
50% 63 56 50 49 52 57 60 61 67 74 73 69
60% 62 55 50 49 52 57 58 61 65 73 73 69
70% 62 55 50 49 52 56 57 60 62 73 72 68
80% 61 55 49 48 51 55 56 59 61 71 72 68
90% 61 54 49 48 50 54 55 58 59 70 71 67

Full Simulation Period
b 63 56 51 50 53 57 60 61 66 73 73 69

Wet (32%) 59 53 49 49 52 55 56 59 61 70 71 66
Above Normal (16%) 64 57 51 50 53 58 59 61 66 73 73 69
Below Normal (13%) 62 55 50 49 52 58 60 61 68 74 73 69

Dry (24%) 63 56 50 49 53 58 62 63 70 75 73 70
Critical (15%) 66 58 51 50 54 60 64 64 71 76 75 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 2.2 -0.2 0.1 -0.1 -0.5 -0.2 1.6 -1.4 -0.2 -0.3 -0.1 -0.4

0.2 2.3 0.3 0.1 0.0 -0.2 -0.2 1.9 -1.1 -0.2 -0.1 -0.1 -0.1

0.3 2.6 0.1 0.1 0.0 -0.2 -0.4 1.9 -0.9 -0.3 -0.1 0.0 -0.2

0.4 3.2 -0.2 0.1 0.0 -0.2 -0.5 2.0 -0.7 -0.6 -0.1 0.0 -0.2

0.5 2.8 0.2 0.2 -0.1 -0.4 -0.6 2.1 0.2 -0.6 -0.2 0.0 -0.1

0.6 2.6 0.1 0.2 0.0 -0.4 -0.3 1.1 0.1 -0.2 -0.1 0.0 -0.2

0.7 2.7 0.1 0.0 0.0 -0.2 0.6 0.6 0.0 -1.5 -0.2 0.0 -0.2

0.8 2.6 0.0 0.2 0.0 -0.1 1.9 0.4 0.4 -1.6 -0.2 0.1 0.0
0.9 2.5 0.0 0.1 0.1 -0.2 2.1 0.5 0.5 -2.6 1.1 0.6 0.2

Full Simulation Period
b 2.4 0.1 0.1 0.0 -0.2 0.2 1.3 -0.4 -1.0 -0.1 0.1 -0.1

Wet (32%) 2.2 -0.1 0.0 -0.1 -0.2 1.1 0.4 0.4 -2.4 0.0 0.5 -0.1

Above Normal (16%) 2.6 0.0 0.1 -0.1 -0.3 0.0 1.3 -0.5 -0.6 -0.1 0.0 -0.1

Below Normal (13%) 2.2 -0.2 0.1 -0.1 -0.4 -0.4 1.9 -0.2 -0.7 -0.2 0.0 -0.2

Dry (24%) 2.7 0.2 0.2 0.0 -0.3 -0.4 2.0 -0.8 -0.2 0.0 0.0 -0.1

Critical (15%) 1.8 0.4 0.3 0.1 0.0 0.0 1.5 -1.2 -0.3 -0.2 -0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-19-1. Stanislaus River at Mouth, Monthly Temperature 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64 59 52 51 55 60 62 65 72 77 75 72
20% 63 57 52 51 54 60 61 65 72 75 74 71
30% 62 57 51 50 54 59 60 64 71 75 74 70
40% 61 56 51 50 53 59 59 62 70 74 73 70
50% 60 56 50 49 53 58 58 61 68 74 73 69
60% 60 55 50 49 53 57 57 61 65 73 73 69
70% 59 55 50 49 52 56 56 60 64 73 72 69
80% 59 55 49 48 52 54 56 59 63 72 72 68
90% 58 54 49 48 51 52 55 58 62 69 71 67

Full Simulation Period
b 61 56 50 50 53 57 58 62 67 73 73 69

Wet (32%) 57 53 49 49 52 54 55 59 63 70 70 67
Above Normal (16%) 61 57 51 50 53 58 58 62 67 73 73 69
Below Normal (13%) 60 55 50 49 53 58 59 61 69 74 73 70

Dry (24%) 61 56 50 49 53 59 60 63 70 75 73 70
Critical (15%) 64 58 51 50 54 60 62 66 71 76 75 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 52 52 55 61 63 66 73 77 75 72
20% 65 58 52 51 55 60 62 65 72 76 74 71
30% 64 57 51 50 54 59 60 64 72 75 74 70
40% 63 56 51 50 53 59 60 63 72 75 73 70
50% 63 56 50 49 53 58 58 62 71 75 73 69
60% 62 55 50 49 52 57 57 62 70 74 73 69
70% 62 55 50 49 52 57 57 61 69 74 72 69
80% 61 55 49 49 51 55 56 60 68 74 72 68
90% 61 54 49 48 50 54 55 59 67 73 71 62

Full Simulation Period
b 63 56 50 50 53 58 59 62 70 74 72 69

Wet (32%) 59 53 49 49 51 55 56 60 67 71 70 66
Above Normal (16%) 64 57 51 50 53 58 58 62 71 75 73 69
Below Normal (13%) 62 55 50 49 52 58 59 62 71 75 73 69

Dry (24%) 63 56 50 49 54 59 60 64 72 75 73 70
Critical (15%) 65 58 51 50 55 60 62 66 72 76 75 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.4 -0.3 0.1 0.2 0.2 0.4 0.6 0.3 0.9 0.4 0.1 -0.1

0.2 2.2 0.2 -0.1 0.0 0.4 0.0 0.4 0.0 0.7 0.5 -0.1 -0.1

0.3 2.3 -0.1 0.0 0.0 0.0 0.1 0.2 0.1 1.3 0.6 0.0 -0.2

0.4 2.6 -0.2 0.1 0.0 0.0 0.1 1.0 0.8 1.5 0.7 -0.1 0.1
0.5 2.7 -0.1 0.1 0.0 -0.1 0.3 0.4 1.5 3.3 0.9 0.1 0.0

0.6 2.8 0.1 0.1 0.0 -0.3 0.3 0.2 1.0 5.0 1.1 0.0 0.0

0.7 2.7 0.0 0.0 0.0 -0.2 1.1 0.4 1.1 5.4 0.9 0.0 0.0
0.8 2.6 0.1 0.1 0.1 -0.5 1.4 0.4 1.5 5.8 1.8 0.1 -0.1

0.9 2.4 0.0 0.0 0.0 -0.3 1.5 0.6 1.1 5.7 3.6 0.7 -4.7

Full Simulation Period
b 2.2 0.0 0.0 0.0 -0.1 0.5 0.4 0.8 2.6 0.6 -0.2 -0.4

Wet (32%) 2.0 0.0 0.0 0.0 -0.3 1.3 0.3 1.2 3.8 0.4 -0.6 -0.8

Above Normal (16%) 2.6 0.0 0.0 0.0 -0.3 -0.2 0.4 0.8 4.2 1.7 0.2 0.1
Below Normal (13%) 2.1 -0.1 0.0 0.0 -0.4 0.3 0.7 1.0 2.1 0.6 0.0 0.0

Dry (24%) 2.6 0.1 0.1 0.0 0.3 0.1 0.4 0.6 1.3 0.4 -0.1 -0.2

Critical (15%) 1.2 0.0 0.1 0.0 0.5 0.3 0.3 0.2 0.9 0.3 -0.2 -0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-19-2. Stanislaus River at Mouth, Monthly Temperature 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64 59 52 51 55 60 62 65 72 77 75 72
20% 63 57 52 51 54 60 61 65 72 75 74 71
30% 62 57 51 50 54 59 60 64 71 75 74 70
40% 61 56 51 50 53 59 59 62 70 74 73 70
50% 60 56 50 49 53 58 58 61 68 74 73 69
60% 60 55 50 49 53 57 57 61 65 73 73 69
70% 59 55 50 49 52 56 56 60 64 73 72 69
80% 59 55 49 48 52 54 56 59 63 72 72 68
90% 58 54 49 48 51 52 55 58 62 69 71 67

Full Simulation Period
b 61 56 50 50 53 57 58 62 67 73 73 69

Wet (32%) 57 53 49 49 52 54 55 59 63 70 70 67
Above Normal (16%) 61 57 51 50 53 58 58 62 67 73 73 69
Below Normal (13%) 60 55 50 49 53 58 59 61 69 74 73 70

Dry (24%) 61 56 50 49 53 59 60 63 70 75 73 70
Critical (15%) 64 58 51 50 54 60 62 66 71 76 75 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 59 52 51 55 60 60 64 72 76 75 72
20% 63 58 52 51 54 60 59 63 72 76 75 71
30% 62 57 51 50 54 59 59 62 71 75 74 70
40% 61 57 51 50 53 59 58 61 70 74 73 70
50% 60 56 50 49 53 58 58 60 68 74 73 70
60% 60 55 50 49 53 57 57 60 65 73 73 69
70% 59 55 50 49 52 56 56 59 64 73 72 69
80% 59 55 49 49 52 54 56 58 63 72 72 68
90% 58 54 49 48 51 52 55 58 62 69 71 67

Full Simulation Period
b 61 56 50 50 53 57 58 61 67 73 73 69

Wet (32%) 57 53 49 49 52 54 56 58 63 71 71 67
Above Normal (16%) 61 57 51 50 53 58 58 60 67 73 73 69
Below Normal (13%) 61 55 50 49 53 58 58 60 69 74 73 70

Dry (24%) 61 56 50 49 53 59 59 62 70 75 74 70
Critical (15%) 64 58 51 50 54 60 60 64 72 76 76 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 1.1 0.1 0.3 0.0 0.1 0.0 -2.0 -1.1 0.0 -0.2 0.1 0.2
0.2 0.4 0.3 -0.1 0.0 0.1 0.0 -2.0 -2.0 0.1 0.1 0.2 0.3
0.3 0.3 0.2 0.0 0.1 -0.1 0.1 -1.5 -2.1 0.1 0.1 0.1 0.0
0.4 0.5 0.2 -0.2 0.0 0.1 0.0 -0.5 -1.3 -0.1 0.0 0.0 0.2
0.5 0.3 0.3 0.1 -0.1 0.0 0.0 -0.2 -0.9 -0.2 0.1 0.1 0.2
0.6 0.1 0.1 0.1 0.0 0.0 0.1 0.2 -1.2 -0.2 0.0 0.0 0.2
0.7 0.2 0.0 0.0 0.0 -0.1 0.2 0.1 -0.8 0.2 0.1 0.0 0.1
0.8 0.1 0.1 0.1 0.0 0.0 0.2 0.0 -0.4 0.1 0.3 0.1 0.1
0.9 0.0 0.0 -0.2 0.0 0.0 0.0 0.2 -0.1 -0.2 0.1 0.6 0.0

Full Simulation Period
b 0.3 0.2 0.1 0.0 0.0 0.1 -0.6 -1.0 0.0 0.3 0.4 0.2

Wet (32%) 0.4 0.2 0.1 0.0 0.0 0.2 0.1 -0.5 0.1 0.7 0.8 0.3
Above Normal (16%) 0.3 0.1 0.1 0.0 0.0 0.0 -0.3 -1.2 -0.2 0.0 0.0 0.0
Below Normal (13%) 0.5 0.0 0.0 0.0 0.0 0.0 -0.4 -0.8 0.2 0.1 0.1 0.2

Dry (24%) 0.4 0.2 0.1 0.0 0.1 0.0 -1.1 -1.3 -0.1 0.1 0.2 0.3
Critical (15%) 0.2 0.3 0.0 0.0 0.0 0.0 -2.1 -1.6 0.1 0.3 0.3 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-19-3. Stanislaus River at Mouth, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-374 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 52 51 55 60 64 64 72 76 75 71
20% 65 58 52 51 54 59 63 63 71 75 74 71
30% 64 57 51 50 54 59 62 63 70 75 74 70
40% 64 56 51 50 53 58 61 61 70 74 73 70
50% 63 56 50 49 52 57 60 61 67 74 73 69
60% 62 55 50 49 52 57 58 61 65 73 73 69
70% 62 55 50 49 52 56 57 60 62 73 72 68
80% 61 55 49 48 51 55 56 59 61 71 72 68
90% 61 54 49 48 50 54 55 58 59 70 71 67

Full Simulation Period
b 63 56 51 50 53 57 60 61 66 73 73 69

Wet (32%) 59 53 49 49 52 55 56 59 61 70 71 66
Above Normal (16%) 64 57 51 50 53 58 59 61 66 73 73 69
Below Normal (13%) 62 55 50 49 52 58 60 61 68 74 73 69

Dry (24%) 63 56 50 49 53 58 62 63 70 75 73 70
Critical (15%) 66 58 51 50 54 60 64 64 71 76 75 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64 59 52 51 55 60 62 65 72 77 75 72
20% 63 57 52 51 54 60 61 65 72 75 74 71
30% 62 57 51 50 54 59 60 64 71 75 74 70
40% 61 56 51 50 53 59 59 62 70 74 73 70
50% 60 56 50 49 53 58 58 61 68 74 73 69
60% 60 55 50 49 53 57 57 61 65 73 73 69
70% 59 55 50 49 52 56 56 60 64 73 72 69
80% 59 55 49 48 52 54 56 59 63 72 72 68
90% 58 54 49 48 51 52 55 58 62 69 71 67

Full Simulation Period
b 61 56 50 50 53 57 58 62 67 73 73 69

Wet (32%) 57 53 49 49 52 54 55 59 63 70 70 67
Above Normal (16%) 61 57 51 50 53 58 58 62 67 73 73 69
Below Normal (13%) 60 55 50 49 53 58 59 61 69 74 73 70

Dry (24%) 61 56 50 49 53 59 60 63 70 75 73 70
Critical (15%) 64 58 51 50 54 60 62 66 71 76 75 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -2.2 0.2 -0.1 0.1 0.5 0.2 -1.6 1.4 0.2 0.3 0.1 0.4
0.2 -2.3 -0.3 -0.1 0.0 0.2 0.2 -1.9 1.1 0.2 0.1 0.1 0.1
0.3 -2.6 -0.1 -0.1 0.0 0.2 0.4 -1.9 0.9 0.3 0.1 0.0 0.2
0.4 -3.2 0.2 -0.1 0.0 0.2 0.5 -2.0 0.7 0.6 0.1 0.0 0.2
0.5 -2.8 -0.2 -0.2 0.1 0.4 0.6 -2.1 -0.2 0.6 0.2 0.0 0.1
0.6 -2.6 -0.1 -0.2 0.0 0.4 0.3 -1.1 -0.1 0.2 0.1 0.0 0.2
0.7 -2.7 -0.1 0.0 0.0 0.2 -0.6 -0.6 0.0 1.5 0.2 0.0 0.2
0.8 -2.6 0.0 -0.2 0.0 0.1 -1.9 -0.4 -0.4 1.6 0.2 -0.1 0.0

0.9 -2.5 0.0 -0.1 -0.1 0.2 -2.1 -0.5 -0.5 2.6 -1.1 -0.6 -0.2

Full Simulation Period
b

-2.4 -0.1 -0.1 0.0 0.2 -0.2 -1.3 0.4 1.0 0.1 -0.1 0.1

Wet (32%) -2.2 0.1 0.0 0.1 0.2 -1.1 -0.4 -0.4 2.4 0.0 -0.5 0.1
Above Normal (16%) -2.6 0.0 -0.1 0.1 0.3 0.0 -1.3 0.5 0.6 0.1 0.0 0.1
Below Normal (13%) -2.2 0.2 -0.1 0.1 0.4 0.4 -1.9 0.2 0.7 0.2 0.0 0.2

Dry (24%) -2.7 -0.2 -0.2 0.0 0.3 0.4 -2.0 0.8 0.2 0.0 0.0 0.1
Critical (15%) -1.8 -0.4 -0.3 -0.1 0.0 0.0 -1.5 1.2 0.3 0.2 0.1 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Table B-19-4. Stanislaus River at Mouth, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-375 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 52 51 55 60 64 64 72 76 75 71
20% 65 58 52 51 54 59 63 63 71 75 74 71
30% 64 57 51 50 54 59 62 63 70 75 74 70
40% 64 56 51 50 53 58 61 61 70 74 73 70
50% 63 56 50 49 52 57 60 61 67 74 73 69
60% 62 55 50 49 52 57 58 61 65 73 73 69
70% 62 55 50 49 52 56 57 60 62 73 72 68
80% 61 55 49 48 51 55 56 59 61 71 72 68
90% 61 54 49 48 50 54 55 58 59 70 71 67

Full Simulation Period
b 63 56 51 50 53 57 60 61 66 73 73 69

Wet (32%) 59 53 49 49 52 55 56 59 61 70 71 66
Above Normal (16%) 64 57 51 50 53 58 59 61 66 73 73 69
Below Normal (13%) 62 55 50 49 52 58 60 61 68 74 73 69

Dry (24%) 63 56 50 49 53 58 62 63 70 75 73 70
Critical (15%) 66 58 51 50 54 60 64 64 71 76 75 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 58 52 52 55 61 63 66 73 77 75 72
20% 65 58 52 51 55 60 62 65 72 76 74 71
30% 64 57 51 50 54 59 60 64 72 75 74 70
40% 63 56 51 50 53 59 60 63 72 75 73 70
50% 63 56 50 49 53 58 58 62 71 75 73 69
60% 62 55 50 49 52 57 57 62 70 74 73 69
70% 62 55 50 49 52 57 57 61 69 74 72 69
80% 61 55 49 49 51 55 56 60 68 74 72 68
90% 61 54 49 48 50 54 55 59 67 73 71 62

Full Simulation Period
b 63 56 50 50 53 58 59 62 70 74 72 69

Wet (32%) 59 53 49 49 51 55 56 60 67 71 70 66
Above Normal (16%) 64 57 51 50 53 58 58 62 71 75 73 69
Below Normal (13%) 62 55 50 49 52 58 59 62 71 75 73 69

Dry (24%) 63 56 50 49 54 59 60 64 72 75 73 70
Critical (15%) 65 58 51 50 55 60 62 66 72 76 75 71

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.8 -0.1 0.0 0.3 0.7 0.5 -1.0 1.7 1.1 0.7 0.2 0.3
0.2 -0.1 -0.1 -0.1 0.0 0.6 0.2 -1.5 1.1 0.9 0.6 0.0 0.1
0.3 -0.3 -0.2 -0.1 0.0 0.3 0.5 -1.7 1.0 1.6 0.7 0.0 0.0

0.4 -0.6 0.0 0.0 0.0 0.2 0.5 -1.1 1.5 2.1 0.8 0.0 0.3
0.5 0.0 -0.2 -0.1 0.1 0.3 0.9 -1.7 1.3 3.9 1.1 0.1 0.0
0.6 0.1 0.0 -0.1 -0.1 0.1 0.7 -1.0 0.9 5.2 1.2 -0.1 0.2
0.7 0.0 -0.1 -0.1 0.0 0.0 0.4 -0.2 1.1 7.0 1.1 0.0 0.2
0.8 0.1 0.1 -0.1 0.1 -0.4 -0.4 0.0 1.1 7.5 2.0 0.0 -0.1

0.9 -0.2 0.1 -0.1 0.0 -0.1 -0.6 0.1 0.6 8.3 2.6 0.1 -4.8

Full Simulation Period
b

-0.2 -0.1 -0.1 0.0 0.1 0.3 -0.9 1.2 3.6 0.7 -0.3 -0.2

Wet (32%) -0.2 0.0 0.0 0.1 -0.1 0.2 -0.1 0.8 6.1 0.4 -1.1 -0.6

Above Normal (16%) 0.0 0.0 -0.1 0.1 0.0 -0.1 -0.9 1.2 4.9 1.8 0.2 0.2
Below Normal (13%) -0.2 0.0 -0.2 0.0 0.0 0.6 -1.2 1.2 2.8 0.7 0.0 0.2

Dry (24%) -0.2 0.0 0.0 0.0 0.5 0.5 -1.6 1.4 1.5 0.4 0.0 -0.1

Critical (15%) -0.6 -0.4 -0.2 -0.1 0.5 0.3 -1.2 1.4 1.2 0.5 -0.1 -0.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-19-5. Stanislaus River at Mouth, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-376 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 67 58 52 51 55 60 64 64 72 76 75 71
20% 65 58 52 51 54 59 63 63 71 75 74 71
30% 64 57 51 50 54 59 62 63 70 75 74 70
40% 64 56 51 50 53 58 61 61 70 74 73 70
50% 63 56 50 49 52 57 60 61 67 74 73 69
60% 62 55 50 49 52 57 58 61 65 73 73 69
70% 62 55 50 49 52 56 57 60 62 73 72 68
80% 61 55 49 48 51 55 56 59 61 71 72 68
90% 61 54 49 48 50 54 55 58 59 70 71 67

Full Simulation Period
b 63 56 51 50 53 57 60 61 66 73 73 69

Wet (32%) 59 53 49 49 52 55 56 59 61 70 71 66
Above Normal (16%) 64 57 51 50 53 58 59 61 66 73 73 69
Below Normal (13%) 62 55 50 49 52 58 60 61 68 74 73 69

Dry (24%) 63 56 50 49 53 58 62 63 70 75 73 70
Critical (15%) 66 58 51 50 54 60 64 64 71 76 75 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 59 52 51 55 60 60 64 72 76 75 72
20% 63 58 52 51 54 60 59 63 72 76 75 71
30% 62 57 51 50 54 59 59 62 71 75 74 70
40% 61 57 51 50 53 59 58 61 70 74 73 70
50% 60 56 50 49 53 58 58 60 68 74 73 70
60% 60 55 50 49 53 57 57 60 65 73 73 69
70% 59 55 50 49 52 56 56 59 64 73 72 69
80% 59 55 49 49 52 54 56 58 63 72 72 68
90% 58 54 49 48 51 52 55 58 62 69 71 67

Full Simulation Period
b 61 56 50 50 53 57 58 61 67 73 73 69

Wet (32%) 57 53 49 49 52 54 56 58 63 71 71 67
Above Normal (16%) 61 57 51 50 53 58 58 60 67 73 73 69
Below Normal (13%) 61 55 50 49 53 58 58 60 69 74 73 70

Dry (24%) 61 56 50 49 53 59 59 62 70 75 74 70
Critical (15%) 64 58 51 50 54 60 60 64 72 76 76 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -1.1 0.3 0.2 0.1 0.6 0.2 -3.5 0.3 0.3 0.1 0.3 0.6
0.2 -1.9 0.0 -0.1 0.0 0.3 0.2 -3.9 -0.9 0.4 0.2 0.3 0.4
0.3 -2.3 0.1 -0.1 0.1 0.1 0.5 -3.4 -1.1 0.4 0.3 0.1 0.2
0.4 -2.8 0.4 -0.4 0.0 0.2 0.5 -2.5 -0.7 0.5 0.1 0.1 0.3
0.5 -2.5 0.1 -0.1 0.0 0.4 0.6 -2.3 -1.1 0.4 0.3 0.1 0.3
0.6 -2.5 0.1 -0.1 0.0 0.4 0.5 -0.9 -1.3 0.0 0.1 0.0 0.4
0.7 -2.6 0.0 0.0 0.1 0.1 -0.4 -0.5 -0.8 1.7 0.2 0.0 0.3
0.8 -2.5 0.2 -0.2 0.1 0.1 -1.7 -0.4 -0.8 1.7 0.5 0.0 0.0
0.9 -2.5 0.0 -0.2 0.0 0.2 -2.1 -0.3 -0.6 2.4 -1.0 0.0 -0.2

Full Simulation Period
b

-2.0 0.1 -0.1 0.0 0.3 -0.1 -1.9 -0.6 1.1 0.4 0.2 0.3

Wet (32%) -1.8 0.2 0.0 0.1 0.2 -0.9 -0.3 -0.8 2.5 0.7 0.3 0.4
Above Normal (16%) -2.3 0.1 -0.1 0.1 0.3 0.0 -1.6 -0.8 0.5 0.1 0.0 0.2
Below Normal (13%) -1.8 0.2 -0.1 0.1 0.4 0.4 -2.3 -0.6 0.9 0.3 0.1 0.3

Dry (24%) -2.4 0.1 -0.1 0.0 0.4 0.5 -3.1 -0.5 0.1 0.1 0.2 0.4
Critical (15%) -1.6 0.0 -0.3 -0.1 0.0 0.0 -3.5 -0.3 0.4 0.5 0.4 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-19-6. Stanislaus River at Mouth, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-377 July 2015



B.20. Feather River Low Flow Channel 

  

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-378 July 2015



Figure B-20-1. Feather River Low Flow Channel, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-379 July 2015



Figure B-20-2. Feather River Low Flow Channel, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-380 July 2015



Figure B-20-3. Feather River Low Flow Channel, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-20-4. Feather River Low Flow Channel, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-20-5. Feather River Low Flow Channel, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-20-6. Feather River Low Flow Channel, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-20-7. Feather River Low Flow Channel, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-20-8. Feather River Low Flow Channel, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-386 July 2015



Figure B-20-9. Feather River Low Flow Channel, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-387 July 2015



Figure B-20-10. Feather River Low Flow Channel, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-20-11. Feather River Low Flow Channel, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-20-12. Feather River Low Flow Channel, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 52 54 54 57 59 62 63 60
20% 56 58 54 50 51 53 53 57 58 62 62 57
30% 55 57 53 50 51 52 53 56 58 61 62 57
40% 54 56 53 49 50 51 52 56 58 61 61 56
50% 54 56 52 49 50 51 52 56 58 61 61 55
60% 54 55 52 49 49 50 52 56 58 61 60 55
70% 53 54 51 48 49 50 51 55 58 61 60 55
80% 53 53 51 48 49 49 51 55 58 61 60 55
90% 53 52 50 47 48 48 50 55 57 61 60 54

Full Simulation Period
b 55 56 52 49 50 51 52 56 58 61 61 56

Wet (32%) 52 53 49 49 49 49 51 55 58 61 60 55
Above Normal (16%) 55 56 53 45 46 46 48 52 54 56 55 50
Below Normal (13%) 54 56 53 50 50 52 53 56 58 61 60 56

Dry (24%) 56 56 53 49 50 52 53 56 58 61 61 57
Critical (15%) 56 56 53 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 59 54 52 52 54 54 57 58 63 63 58
20% 56 58 53 51 51 53 53 56 58 62 62 57
30% 55 57 52 50 51 52 53 56 58 62 61 57
40% 54 56 52 50 50 51 52 56 58 62 61 56
50% 54 54 52 49 50 51 52 56 58 61 61 56
60% 53 53 51 49 50 50 52 55 58 61 61 56
70% 53 53 51 48 49 50 51 55 57 61 60 55
80% 53 52 50 48 48 49 51 55 57 61 60 55
90% 53 52 49 47 47 48 50 55 57 61 60 55

Full Simulation Period
b 55 55 52 49 50 51 52 56 58 62 61 56

Wet (32%) 52 52 49 49 49 50 51 55 58 61 61 56
Above Normal (16%) 56 55 52 46 46 46 48 52 53 56 56 51
Below Normal (13%) 54 55 52 50 50 52 53 55 57 61 61 56

Dry (24%) 55 56 52 49 50 52 53 56 58 62 61 56
Critical (15%) 56 57 52 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.9 0.5 -1.0 0.2 0.2 0.2 -0.2 0.0 -0.5 0.2 -0.2 -1.8

0.2 0.4 -0.2 -1.1 0.2 0.4 0.3 -0.1 -0.1 -0.2 0.3 0.1 0.1
0.3 0.2 0.1 -0.8 0.2 0.2 0.2 0.1 -0.2 -0.4 0.5 -0.1 0.2
0.4 -0.1 -0.3 -0.7 0.2 0.4 -0.1 0.0 -0.1 -0.5 0.4 0.0 0.8
0.5 -0.1 -1.3 -0.5 0.0 0.4 0.0 0.1 -0.3 -0.3 0.3 0.2 0.9
0.6 -0.2 -2.3 -0.3 0.0 0.2 0.1 0.1 -0.5 -0.3 0.1 0.3 0.8
0.7 -0.1 -1.5 -0.6 0.2 0.1 0.2 0.1 -0.4 -0.2 0.2 0.3 0.5
0.8 -0.2 -0.5 -1.0 0.0 -0.1 0.3 0.2 -0.1 -0.4 0.1 0.2 0.4
0.9 -0.2 -0.2 -0.4 0.1 -0.4 0.0 0.2 0.0 -0.2 0.0 0.1 0.5

Full Simulation Period
b

-0.1 -0.5 -0.6 0.1 0.2 0.1 0.1 -0.2 -0.3 0.2 0.1 0.4

Wet (32%) -0.3 -1.0 -0.4 0.1 0.2 0.2 0.1 -0.1 -0.2 0.1 0.5 1.3
Above Normal (16%) 0.3 -0.3 -0.9 0.1 0.2 0.0 0.0 -0.4 -0.4 0.1 0.3 0.6
Below Normal (13%) 0.0 -1.2 -1.4 -0.1 0.0 0.0 0.1 -0.4 -0.7 0.2 0.4 0.0

Dry (24%) -0.2 -0.4 -0.7 0.0 0.3 0.0 0.1 -0.2 -0.2 0.4 -0.6 -0.5

Critical (15%) 0.2 0.9 -0.2 0.1 0.1 0.4 -0.1 0.0 -0.3 0.0 -0.1 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-20-1. Feather River Low Flow Channel, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-391 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 52 54 54 57 59 62 63 60
20% 56 58 54 50 51 53 53 57 58 62 62 57
30% 55 57 53 50 51 52 53 56 58 61 62 57
40% 54 56 53 49 50 51 52 56 58 61 61 56
50% 54 56 52 49 50 51 52 56 58 61 61 55
60% 54 55 52 49 49 50 52 56 58 61 60 55
70% 53 54 51 48 49 50 51 55 58 61 60 55
80% 53 53 51 48 49 49 51 55 58 61 60 55
90% 53 52 50 47 48 48 50 55 57 61 60 54

Full Simulation Period
b 55 56 52 49 50 51 52 56 58 61 61 56

Wet (32%) 52 53 49 49 49 49 51 55 58 61 60 55
Above Normal (16%) 55 56 53 45 46 46 48 52 54 56 55 50
Below Normal (13%) 54 56 53 50 50 52 53 56 58 61 60 56

Dry (24%) 56 56 53 49 50 52 53 56 58 61 61 57
Critical (15%) 56 56 53 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 59 54 52 52 54 54 57 58 63 63 59
20% 56 57 53 50 51 53 53 56 58 62 62 57
30% 55 56 52 50 51 52 52 56 58 61 62 57
40% 54 55 52 49 50 51 52 56 58 61 61 56
50% 54 54 52 49 50 51 52 56 58 61 61 56
60% 53 53 51 49 49 50 52 55 58 61 60 56
70% 53 53 51 48 49 50 51 55 57 61 60 55
80% 53 52 50 48 49 49 51 55 57 61 60 55
90% 53 52 49 47 47 48 50 55 57 61 60 55

Full Simulation Period
b 55 55 52 49 50 51 52 56 58 61 61 57

Wet (32%) 52 52 49 49 49 50 51 55 57 61 61 56
Above Normal (16%) 55 55 52 46 46 46 48 52 53 56 55 51
Below Normal (13%) 54 54 51 50 50 52 53 56 58 61 60 56

Dry (24%) 56 55 52 49 50 52 53 56 58 62 61 57
Critical (15%) 56 56 52 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.8 -0.3 -1.0 0.1 0.2 0.1 -0.1 0.0 -0.5 0.3 0.0 -1.1

0.2 -0.2 -0.5 -0.7 0.0 0.2 0.1 -0.1 -0.3 -0.3 0.3 0.2 0.1
0.3 -0.2 -0.9 -0.7 0.1 0.1 0.1 -0.1 -0.2 -0.4 0.0 0.0 0.3
0.4 0.0 -0.6 -0.8 0.0 0.1 -0.1 0.0 -0.2 -0.4 0.0 0.1 0.9
0.5 -0.1 -1.3 -0.6 0.1 0.1 -0.1 0.1 -0.4 -0.3 0.0 0.0 1.1
0.6 -0.2 -2.2 -0.4 0.0 0.0 0.0 0.1 -0.4 -0.3 -0.1 0.1 1.1
0.7 0.0 -1.5 -0.4 0.1 0.1 0.1 0.1 -0.3 -0.2 0.0 0.1 0.8
0.8 -0.1 -0.5 -0.7 0.0 0.0 0.1 0.0 -0.1 -0.3 0.0 0.0 0.5
0.9 0.0 -0.2 -0.5 0.0 -0.3 0.0 0.1 0.0 -0.2 0.0 0.0 0.5

Full Simulation Period
b

-0.2 -0.8 -0.6 0.0 0.1 0.0 0.0 -0.2 -0.3 0.0 0.0 0.5

Wet (32%) -0.2 -1.0 -0.4 0.1 0.2 0.1 0.1 -0.1 -0.3 0.0 0.3 1.5
Above Normal (16%) -0.2 -0.7 -0.7 0.1 0.1 0.0 -0.1 -0.3 -0.3 0.0 0.1 0.6
Below Normal (13%) 0.0 -1.3 -1.6 -0.1 0.0 0.0 0.0 -0.3 -0.4 -0.1 -0.2 0.3

Dry (24%) 0.0 -0.7 -0.6 0.0 0.1 0.1 0.1 -0.2 -0.3 0.2 -0.1 -0.2

Critical (15%) -0.4 -0.1 -0.3 0.0 0.1 -0.1 0.0 0.1 -0.3 0.0 -0.1 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-20-2. Feather River Low Flow Channel, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-392 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 52 54 54 57 59 62 63 60
20% 56 58 54 50 51 53 53 57 58 62 62 57
30% 55 57 53 50 51 52 53 56 58 61 62 57
40% 54 56 53 49 50 51 52 56 58 61 61 56
50% 54 56 52 49 50 51 52 56 58 61 61 55
60% 54 55 52 49 49 50 52 56 58 61 60 55
70% 53 54 51 48 49 50 51 55 58 61 60 55
80% 53 53 51 48 49 49 51 55 58 61 60 55
90% 53 52 50 47 48 48 50 55 57 61 60 54

Full Simulation Period
b 55 56 52 49 50 51 52 56 58 61 61 56

Wet (32%) 52 53 49 49 49 49 51 55 58 61 60 55
Above Normal (16%) 55 56 53 45 46 46 48 52 54 56 55 50
Below Normal (13%) 54 56 53 50 50 52 53 56 58 61 60 56

Dry (24%) 56 56 53 49 50 52 53 56 58 61 61 57
Critical (15%) 56 56 53 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 59 55 51 52 54 54 57 59 63 63 58
20% 56 58 54 50 51 53 53 57 58 62 62 57
30% 55 57 53 50 51 52 53 56 58 61 61 56
40% 54 56 53 49 50 51 52 56 58 61 61 56
50% 54 55 52 49 50 51 52 56 58 61 60 55
60% 54 55 52 49 49 50 52 56 58 61 60 55
70% 53 54 51 48 49 50 51 56 58 61 60 55
80% 53 53 50 48 49 49 51 55 58 61 60 55
90% 53 53 50 47 48 48 50 55 57 61 60 54

Full Simulation Period
b 55 55 52 49 50 51 52 56 58 61 61 56

Wet (32%) 52 53 49 49 49 49 51 55 58 61 60 55
Above Normal (16%) 55 56 53 45 46 46 48 52 54 56 55 50
Below Normal (13%) 54 56 53 50 50 52 53 56 58 61 60 56

Dry (24%) 55 56 53 49 50 52 53 56 58 61 61 57
Critical (15%) 56 56 53 49 50 52 53 57 59 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.9 -0.1 -0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.0 -1.3

0.2 -0.4 -0.2 0.1 0.0 0.0 0.1 0.0 0.2 0.0 -0.1 0.0 0.0
0.3 0.0 0.1 0.0 0.0 0.1 0.1 0.1 0.2 0.0 -0.1 -0.1 -0.4

0.4 0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.4 0.0
0.5 0.1 -0.1 0.0 0.0 0.0 -0.1 0.0 0.1 0.1 0.0 -0.1 0.0
0.6 0.0 -0.3 0.1 0.0 0.0 0.0 0.0 0.1 0.1 -0.1 0.0 0.0
0.7 -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.0
0.8 0.0 0.0 -0.5 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0
0.9 0.0 0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Full Simulation Period
b

-0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 -0.1 -0.1

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Above Normal (16%) -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Below Normal (13%) -0.2 -0.2 0.0 0.0 0.1 0.0 0.0 0.2 0.1 0.0 -0.1 -0.1

Dry (24%) -0.2 -0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 -0.1 -0.1

Critical (15%) -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.1 -0.1 -0.1 -0.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-20-3. Feather River Low Flow Channel, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-393 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 59 54 52 52 54 54 57 58 63 63 58
20% 56 58 53 51 51 53 53 56 58 62 62 57
30% 55 57 52 50 51 52 53 56 58 62 61 57
40% 54 56 52 50 50 51 52 56 58 62 61 56
50% 54 54 52 49 50 51 52 56 58 61 61 56
60% 53 53 51 49 50 50 52 55 58 61 61 56
70% 53 53 51 48 49 50 51 55 57 61 60 55
80% 53 52 50 48 48 49 51 55 57 61 60 55
90% 53 52 49 47 47 48 50 55 57 61 60 55

Full Simulation Period
b 55 55 52 49 50 51 52 56 58 62 61 56

Wet (32%) 52 52 49 49 49 50 51 55 58 61 61 56
Above Normal (16%) 56 55 52 46 46 46 48 52 53 56 56 51
Below Normal (13%) 54 55 52 50 50 52 53 55 57 61 61 56

Dry (24%) 55 56 52 49 50 52 53 56 58 62 61 56
Critical (15%) 56 57 52 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 60 59 55 51 52 54 54 57 59 62 63 60
20% 56 58 54 50 51 53 53 57 58 62 62 57
30% 55 57 53 50 51 52 53 56 58 61 62 57
40% 54 56 53 49 50 51 52 56 58 61 61 56
50% 54 56 52 49 50 51 52 56 58 61 61 55
60% 54 55 52 49 49 50 52 56 58 61 60 55
70% 53 54 51 48 49 50 51 55 58 61 60 55
80% 53 53 51 48 49 49 51 55 58 61 60 55
90% 53 52 50 47 48 48 50 55 57 61 60 54

Full Simulation Period
b 55 56 52 49 50 51 52 56 58 61 61 56

Wet (32%) 52 53 49 49 49 49 51 55 58 61 60 55
Above Normal (16%) 55 56 53 45 46 46 48 52 54 56 55 50
Below Normal (13%) 54 56 53 50 50 52 53 56 58 61 60 56

Dry (24%) 56 56 53 49 50 52 53 56 58 61 61 57
Critical (15%) 56 56 53 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.9 -0.5 1.0 -0.2 -0.2 -0.2 0.2 0.0 0.5 -0.2 0.2 1.8
0.2 -0.4 0.2 1.1 -0.2 -0.4 -0.3 0.1 0.1 0.2 -0.3 -0.1 -0.1

0.3 -0.2 -0.1 0.8 -0.2 -0.2 -0.2 -0.1 0.2 0.4 -0.5 0.1 -0.2

0.4 0.1 0.3 0.7 -0.2 -0.4 0.1 0.0 0.1 0.5 -0.4 0.0 -0.8

0.5 0.1 1.3 0.5 0.0 -0.4 0.0 -0.1 0.3 0.3 -0.3 -0.2 -0.9

0.6 0.2 2.3 0.3 0.0 -0.2 -0.1 -0.1 0.5 0.3 -0.1 -0.3 -0.8

0.7 0.1 1.5 0.6 -0.2 -0.1 -0.2 -0.1 0.4 0.2 -0.2 -0.3 -0.5

0.8 0.2 0.5 1.0 0.0 0.1 -0.3 -0.2 0.1 0.4 -0.1 -0.2 -0.4

0.9 0.2 0.2 0.4 -0.1 0.4 0.0 -0.2 0.0 0.2 0.0 -0.1 -0.5

Full Simulation Period
b 0.1 0.5 0.6 -0.1 -0.2 -0.1 -0.1 0.2 0.3 -0.2 -0.1 -0.4

Wet (32%) 0.3 1.0 0.4 -0.1 -0.2 -0.2 -0.1 0.1 0.2 -0.1 -0.5 -1.3

Above Normal (16%) -0.3 0.3 0.9 -0.1 -0.2 0.0 0.0 0.4 0.4 -0.1 -0.3 -0.6

Below Normal (13%) 0.0 1.2 1.4 0.1 0.0 0.0 -0.1 0.4 0.7 -0.2 -0.4 0.0
Dry (24%) 0.2 0.4 0.7 0.0 -0.3 0.0 -0.1 0.2 0.2 -0.4 0.6 0.5

Critical (15%) -0.2 -0.9 0.2 -0.1 -0.1 -0.4 0.1 0.0 0.3 0.0 0.1 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-20-4. Feather River Low Flow Channel, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-394 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 59 54 52 52 54 54 57 58 63 63 58
20% 56 58 53 51 51 53 53 56 58 62 62 57
30% 55 57 52 50 51 52 53 56 58 62 61 57
40% 54 56 52 50 50 51 52 56 58 62 61 56
50% 54 54 52 49 50 51 52 56 58 61 61 56
60% 53 53 51 49 50 50 52 55 58 61 61 56
70% 53 53 51 48 49 50 51 55 57 61 60 55
80% 53 52 50 48 48 49 51 55 57 61 60 55
90% 53 52 49 47 47 48 50 55 57 61 60 55

Full Simulation Period
b 55 55 52 49 50 51 52 56 58 62 61 56

Wet (32%) 52 52 49 49 49 50 51 55 58 61 61 56
Above Normal (16%) 56 55 52 46 46 46 48 52 53 56 56 51
Below Normal (13%) 54 55 52 50 50 52 53 55 57 61 61 56

Dry (24%) 55 56 52 49 50 52 53 56 58 62 61 56
Critical (15%) 56 57 52 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 59 54 52 52 54 54 57 58 63 63 59
20% 56 57 53 50 51 53 53 56 58 62 62 57
30% 55 56 52 50 51 52 52 56 58 61 62 57
40% 54 55 52 49 50 51 52 56 58 61 61 56
50% 54 54 52 49 50 51 52 56 58 61 61 56
60% 53 53 51 49 49 50 52 55 58 61 60 56
70% 53 53 51 48 49 50 51 55 57 61 60 55
80% 53 52 50 48 49 49 51 55 57 61 60 55
90% 53 52 49 47 47 48 50 55 57 61 60 55

Full Simulation Period
b 55 55 52 49 50 51 52 56 58 61 61 57

Wet (32%) 52 52 49 49 49 50 51 55 57 61 61 56
Above Normal (16%) 55 55 52 46 46 46 48 52 53 56 55 51
Below Normal (13%) 54 54 51 50 50 52 53 56 58 61 60 56

Dry (24%) 56 55 52 49 50 52 53 56 58 62 61 57
Critical (15%) 56 56 52 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 -0.8 0.0 -0.1 0.0 -0.1 0.1 0.0 0.0 0.1 0.2 0.7
0.2 -0.6 -0.3 0.4 -0.2 -0.2 -0.2 0.0 -0.2 -0.1 0.0 0.1 0.0
0.3 -0.4 -1.0 0.1 -0.1 -0.1 -0.1 -0.2 0.0 0.0 -0.5 0.1 0.1
0.4 0.1 -0.3 -0.1 -0.2 -0.3 0.0 0.0 -0.1 0.1 -0.4 0.1 0.1
0.5 0.0 0.0 -0.1 0.1 -0.3 -0.1 0.0 -0.1 0.0 -0.3 -0.2 0.2
0.6 0.0 0.1 -0.1 0.0 -0.2 -0.1 0.0 0.1 0.0 -0.2 -0.2 0.3
0.7 0.1 0.0 0.2 -0.1 0.0 -0.1 0.0 0.1 0.0 -0.2 -0.2 0.3
0.8 0.1 0.0 0.3 0.0 0.1 -0.2 -0.2 0.0 0.1 -0.1 -0.2 0.1
0.9 0.2 0.0 -0.1 -0.1 0.1 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0

Full Simulation Period
b

-0.1 -0.3 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.1 0.0 0.2

Wet (32%) 0.1 0.1 0.0 -0.1 0.0 -0.1 0.0 0.0 -0.1 -0.1 -0.2 0.2
Above Normal (16%) -0.5 -0.4 0.2 -0.1 -0.1 0.0 -0.1 0.0 0.1 -0.1 -0.2 0.0

Below Normal (13%) 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.1 0.2 -0.2 -0.7 0.3
Dry (24%) 0.2 -0.3 0.1 0.0 -0.2 0.0 -0.1 -0.1 -0.1 -0.2 0.5 0.3

Critical (15%) -0.5 -1.0 -0.1 -0.1 0.0 -0.5 0.0 0.1 0.0 0.0 0.0 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-20-5. Feather River Low Flow Channel, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-395 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 59 54 52 52 54 54 57 58 63 63 58
20% 56 58 53 51 51 53 53 56 58 62 62 57
30% 55 57 52 50 51 52 53 56 58 62 61 57
40% 54 56 52 50 50 51 52 56 58 62 61 56
50% 54 54 52 49 50 51 52 56 58 61 61 56
60% 53 53 51 49 50 50 52 55 58 61 61 56
70% 53 53 51 48 49 50 51 55 57 61 60 55
80% 53 52 50 48 48 49 51 55 57 61 60 55
90% 53 52 49 47 47 48 50 55 57 61 60 55

Full Simulation Period
b 55 55 52 49 50 51 52 56 58 62 61 56

Wet (32%) 52 52 49 49 49 50 51 55 58 61 61 56
Above Normal (16%) 56 55 52 46 46 46 48 52 53 56 56 51
Below Normal (13%) 54 55 52 50 50 52 53 55 57 61 61 56

Dry (24%) 55 56 52 49 50 52 53 56 58 62 61 56
Critical (15%) 56 57 52 49 50 52 52 56 58 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 59 59 55 51 52 54 54 57 59 63 63 58
20% 56 58 54 50 51 53 53 57 58 62 62 57
30% 55 57 53 50 51 52 53 56 58 61 61 56
40% 54 56 53 49 50 51 52 56 58 61 61 56
50% 54 55 52 49 50 51 52 56 58 61 60 55
60% 54 55 52 49 49 50 52 56 58 61 60 55
70% 53 54 51 48 49 50 51 56 58 61 60 55
80% 53 53 50 48 49 49 51 55 58 61 60 55
90% 53 53 50 47 48 48 50 55 57 61 60 54

Full Simulation Period
b 55 55 52 49 50 51 52 56 58 61 61 56

Wet (32%) 52 53 49 49 49 49 51 55 58 61 60 55
Above Normal (16%) 55 56 53 45 46 46 48 52 54 56 55 50
Below Normal (13%) 54 56 53 50 50 52 53 56 58 61 60 56

Dry (24%) 55 56 53 49 50 52 53 56 58 61 61 57
Critical (15%) 56 56 53 49 50 52 53 57 59 63 63 60

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 -0.6 0.9 -0.2 -0.2 -0.2 0.3 0.1 0.6 0.0 0.2 0.5
0.2 -0.8 0.0 1.2 -0.2 -0.4 -0.2 0.1 0.3 0.2 -0.4 -0.1 -0.1

0.3 -0.2 0.0 0.8 -0.2 -0.1 -0.1 0.0 0.4 0.4 -0.6 0.0 -0.6

0.4 0.3 0.3 0.6 -0.2 -0.4 0.1 0.0 0.2 0.5 -0.4 -0.4 -0.8

0.5 0.2 1.2 0.5 0.0 -0.4 -0.1 -0.1 0.4 0.4 -0.3 -0.3 -0.9

0.6 0.2 2.0 0.4 0.0 -0.2 -0.1 -0.1 0.6 0.4 -0.2 -0.3 -0.8

0.7 0.0 1.3 0.6 -0.2 -0.1 -0.2 -0.1 0.6 0.3 -0.2 -0.3 -0.5

0.8 0.2 0.5 0.5 0.0 0.1 -0.4 -0.2 0.1 0.4 -0.2 -0.2 -0.4

0.9 0.2 0.4 0.4 -0.2 0.4 0.0 -0.2 0.0 0.2 0.0 -0.1 -0.5

Full Simulation Period
b

0.0 0.4 0.6 -0.1 -0.2 -0.1 -0.1 0.3 0.3 -0.2 -0.2 -0.5

Wet (32%) 0.3 1.1 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.2 -0.1 -0.5 -1.2

Above Normal (16%) -0.4 0.2 0.8 -0.2 -0.2 0.0 0.0 0.4 0.4 -0.1 -0.3 -0.6

Below Normal (13%) -0.2 1.0 1.5 0.1 0.1 0.0 -0.1 0.6 0.7 -0.2 -0.6 -0.1

Dry (24%) 0.1 0.2 0.7 0.0 -0.3 0.0 -0.1 0.4 0.2 -0.4 0.6 0.4
Critical (15%) -0.3 -1.0 0.2 -0.1 -0.1 -0.4 0.1 0.2 0.3 0.0 0.0 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-20-6. Feather River Low Flow Channel, Monthly Temperature 
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B.21. Feather River at Robinson Riffle 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-397 July 2015



Figure B-21-1. Feather River at Robinson Riffle, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-2. Feather River at Robinson Riffle, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-3. Feather River at Robinson Riffle, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-4. Feather River at Robinson Riffle, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-5. Feather River at Robinson Riffle, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-6. Feather River at Robinson Riffle, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-7. Feather River at Robinson Riffle, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-8. Feather River at Robinson Riffle, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-9. Feather River at Robinson Riffle, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-10. Feather River at Robinson Riffle, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-11. Feather River at Robinson Riffle, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-21-12. Feather River at Robinson Riffle, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 67 71 73 73 67
20% 60 57 51 50 52 56 59 65 71 72 72 65
30% 60 56 51 49 52 55 58 64 70 71 71 65
40% 59 56 51 49 52 55 58 64 69 70 70 64
50% 59 55 50 48 51 54 58 64 69 70 70 63
60% 59 55 50 48 51 53 57 63 68 69 69 62
70% 58 54 49 47 50 52 57 62 67 69 68 62
80% 57 54 49 46 49 52 56 61 67 68 68 61
90% 57 52 48 45 49 50 55 60 66 68 67 61

Full Simulation Period
b 59 55 50 48 51 54 57 63 68 70 70 63

Wet (32%) 57 53 48 48 50 52 56 62 67 70 69 61
Above Normal (16%) 60 56 50 45 47 49 54 59 63 63 62 57
Below Normal (13%) 59 55 50 48 51 55 59 64 69 69 69 65

Dry (24%) 59 56 50 47 51 55 58 64 69 70 71 64
Critical (15%) 60 56 50 48 52 55 58 64 70 74 73 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 66 70 75 74 67
20% 61 57 51 50 53 56 59 65 69 73 73 67
30% 60 56 50 49 52 55 58 64 69 72 72 65
40% 60 55 50 49 51 55 58 64 68 72 71 65
50% 59 55 50 48 51 54 58 63 68 71 71 64
60% 59 54 49 48 51 53 57 63 67 70 70 64
70% 58 53 49 47 50 52 57 62 66 70 70 64
80% 57 53 48 46 49 52 56 61 66 69 69 63
90% 57 52 47 45 49 50 55 60 65 68 67 63

Full Simulation Period
b 59 55 49 48 51 54 57 63 68 71 71 65

Wet (32%) 56 52 48 48 50 52 56 62 67 70 70 65
Above Normal (16%) 60 55 50 45 47 49 53 59 62 63 63 59
Below Normal (13%) 59 54 49 48 51 55 59 63 67 70 71 65

Dry (24%) 60 55 49 47 51 55 58 64 68 72 71 65
Critical (15%) 60 56 49 48 52 55 58 64 69 75 73 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.5 -0.2 -0.4 -0.1 0.0 0.1 0.2 -0.6 -0.4 1.3 0.3 0.6
0.2 0.7 0.2 -0.3 0.0 0.3 0.0 0.2 -0.6 -1.6 1.1 0.7 1.1
0.3 0.2 -0.2 -0.4 0.3 0.0 -0.1 0.0 -0.2 -1.3 1.4 0.4 0.8
0.4 0.3 -0.2 -0.5 0.1 -0.2 0.0 0.1 -0.1 -0.9 1.7 0.8 1.3
0.5 0.0 -0.4 -0.4 0.0 0.1 -0.2 0.0 -0.5 -1.0 1.2 0.6 1.5
0.6 -0.1 -0.7 -0.5 0.1 0.0 -0.4 0.2 -0.5 -1.1 0.8 0.8 1.9
0.7 -0.3 -1.0 -0.5 0.2 0.1 -0.1 -0.1 -0.3 -1.0 0.6 1.3 2.0
0.8 0.1 -0.8 -0.3 -0.1 0.0 0.1 0.0 0.0 -0.7 0.8 0.8 2.1
0.9 0.2 0.0 -0.5 0.0 -0.1 0.1 0.0 0.0 -0.8 0.1 0.2 2.2

Full Simulation Period
b 0.1 -0.3 -0.4 0.1 0.0 0.0 0.1 -0.2 -0.9 0.9 0.5 1.5

Wet (32%) -0.2 -0.6 -0.1 0.2 0.1 0.0 0.0 0.1 -0.3 0.6 0.9 3.4
Above Normal (16%) 0.4 -0.1 -0.6 0.1 -0.2 -0.3 -0.1 -0.3 -1.5 0.4 0.8 1.9
Below Normal (13%) 0.1 -0.7 -0.9 0.0 -0.1 0.0 0.0 -0.7 -2.5 0.8 1.5 0.0

Dry (24%) 0.2 -0.3 -0.5 0.0 0.2 0.1 0.1 -0.4 -0.9 1.7 -0.2 0.2
Critical (15%) 0.4 0.6 -0.4 0.1 -0.1 0.3 0.2 -0.1 -0.3 0.4 -0.1 0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-21-1. Feather River at Robinson Riffle, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-410 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 67 71 73 73 67
20% 60 57 51 50 52 56 59 65 71 72 72 65
30% 60 56 51 49 52 55 58 64 70 71 71 65
40% 59 56 51 49 52 55 58 64 69 70 70 64
50% 59 55 50 48 51 54 58 64 69 70 70 63
60% 59 55 50 48 51 53 57 63 68 69 69 62
70% 58 54 49 47 50 52 57 62 67 69 68 62
80% 57 54 49 46 49 52 56 61 67 68 68 61
90% 57 52 48 45 49 50 55 60 66 68 67 61

Full Simulation Period
b 59 55 50 48 51 54 57 63 68 70 70 63

Wet (32%) 57 53 48 48 50 52 56 62 67 70 69 61
Above Normal (16%) 60 56 50 45 47 49 54 59 63 63 62 57
Below Normal (13%) 59 55 50 48 51 55 59 64 69 69 69 65

Dry (24%) 59 56 50 47 51 55 58 64 69 70 71 64
Critical (15%) 60 56 50 48 52 55 58 64 70 74 73 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 51 50 53 57 60 66 70 75 74 67
20% 61 56 51 50 53 56 59 65 69 73 73 67
30% 60 56 51 49 52 55 58 64 69 71 72 66
40% 59 55 50 49 52 55 58 64 69 70 71 65
50% 59 54 50 48 51 54 58 63 68 70 70 65
60% 59 54 49 48 50 53 57 63 67 69 69 64
70% 58 53 49 47 50 53 57 62 67 69 69 64
80% 57 53 48 46 49 52 56 62 66 68 68 63
90% 57 52 47 46 49 50 55 60 65 68 67 63

Full Simulation Period
b 59 55 50 48 51 54 57 63 68 70 70 65

Wet (32%) 56 52 48 48 50 52 56 62 67 70 70 65
Above Normal (16%) 60 55 50 45 47 49 53 59 62 63 63 59
Below Normal (13%) 59 54 49 48 51 55 58 64 68 69 69 65

Dry (24%) 60 55 49 47 51 55 58 64 68 71 71 65
Critical (15%) 60 56 49 48 52 55 58 64 69 75 73 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.7 -0.3 -0.6 0.0 0.2 0.0 0.2 -0.2 -1.0 1.3 0.4 0.6
0.2 0.4 -0.1 -0.3 0.0 0.3 0.0 0.1 -0.4 -1.3 0.6 0.6 1.4
0.3 -0.1 -0.3 -0.3 0.1 0.0 -0.1 0.0 0.0 -1.1 -0.3 0.4 1.4
0.4 0.1 -0.2 -0.4 0.0 -0.1 0.0 0.0 0.1 -0.6 -0.1 0.2 1.8
0.5 -0.1 -0.9 -0.2 -0.1 0.1 -0.2 0.0 -0.3 -0.7 0.0 0.2 1.9
0.6 -0.1 -0.6 -0.5 0.1 -0.1 -0.4 0.1 -0.2 -0.8 0.0 0.1 2.0
0.7 -0.1 -0.9 -0.2 0.1 0.1 0.1 -0.1 -0.1 -0.6 0.0 0.7 2.0
0.8 0.0 -0.8 -0.3 -0.1 0.0 0.1 0.0 0.1 -0.7 0.2 0.0 2.1
0.9 0.0 0.0 -0.4 0.1 0.0 0.0 0.0 0.0 -0.4 -0.1 -0.1 2.1

Full Simulation Period
b

0.0 -0.4 -0.4 0.0 0.0 -0.1 0.0 -0.1 -0.8 0.1 0.2 1.7

Wet (32%) -0.2 -0.5 -0.1 0.1 0.1 0.0 0.0 0.0 -0.4 0.1 0.7 3.5
Above Normal (16%) -0.1 -0.4 -0.5 0.0 0.0 -0.2 -0.1 -0.3 -0.8 0.0 0.3 2.2
Below Normal (13%) 0.1 -0.7 -1.0 0.0 -0.2 0.0 -0.1 -0.2 -1.1 -0.4 -0.5 0.8

Dry (24%) 0.2 -0.4 -0.4 0.0 0.1 0.0 0.1 -0.1 -1.1 0.6 0.1 0.4
Critical (15%) -0.3 0.0 -0.1 0.0 0.1 -0.2 0.2 0.1 -0.5 0.3 -0.1 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-21-2. Feather River at Robinson Riffle, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-411 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 67 71 73 73 67
20% 60 57 51 50 52 56 59 65 71 72 72 65
30% 60 56 51 49 52 55 58 64 70 71 71 65
40% 59 56 51 49 52 55 58 64 69 70 70 64
50% 59 55 50 48 51 54 58 64 69 70 70 63
60% 59 55 50 48 51 53 57 63 68 69 69 62
70% 58 54 49 47 50 52 57 62 67 69 68 62
80% 57 54 49 46 49 52 56 61 67 68 68 61
90% 57 52 48 45 49 50 55 60 66 68 67 61

Full Simulation Period
b 59 55 50 48 51 54 57 63 68 70 70 63

Wet (32%) 57 53 48 48 50 52 56 62 67 70 69 61
Above Normal (16%) 60 56 50 45 47 49 54 59 63 63 62 57
Below Normal (13%) 59 55 50 48 51 55 59 64 69 69 69 65

Dry (24%) 59 56 50 47 51 55 58 64 69 70 71 64
Critical (15%) 60 56 50 48 52 55 58 64 70 74 73 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 67 71 74 73 67
20% 60 57 51 50 53 56 59 65 71 72 72 65
30% 60 56 51 49 52 55 58 64 70 70 71 65
40% 60 55 51 49 52 55 58 64 69 70 70 64
50% 59 55 50 48 51 54 58 63 69 69 70 63
60% 59 55 50 48 50 53 57 63 68 69 69 62
70% 58 54 49 47 50 53 57 62 67 69 69 62
80% 57 54 49 46 49 52 56 61 67 68 68 61
90% 57 52 48 46 49 50 55 60 66 68 67 61

Full Simulation Period
b 59 55 50 48 51 54 57 63 68 70 70 63

Wet (32%) 57 53 48 48 50 52 56 62 67 70 69 61
Above Normal (16%) 60 55 50 45 47 49 54 59 63 63 62 57
Below Normal (13%) 59 55 50 48 52 55 59 64 69 69 69 65

Dry (24%) 59 55 50 47 51 55 58 64 69 70 71 64
Critical (15%) 60 56 49 48 52 55 58 64 70 74 72 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.7 0.0 0.0 0.1 -0.1 0.0 0.0 0.1 0.1 0.3 0.0 0.2
0.2 0.1 0.0 0.0 0.0 0.1 0.0 0.0 -0.3 0.0 0.0 -0.4 -0.1

0.3 0.0 -0.1 -0.2 0.0 0.0 0.0 0.0 -0.1 0.1 -0.9 -0.6 -0.1

0.4 0.3 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 -0.2 -0.2 0.1
0.5 0.0 -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.1 0.1 -0.1 0.0 0.1
0.6 0.0 0.1 -0.1 0.0 -0.1 0.0 0.0 -0.2 0.0 0.0 0.0 0.0
0.7 0.0 0.0 -0.1 0.1 0.0 0.1 0.0 -0.2 0.0 0.0 0.1 -0.1

0.8 0.0 -0.2 0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 0.1 -0.1 0.0
0.9 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 0.0

Full Simulation Period
b

-0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0
Above Normal (16%) 0.0 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 0.0 0.0 0.0
Below Normal (13%) -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.1 0.0 -0.3 0.1

Dry (24%) -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.1 0.1
Critical (15%) -0.2 0.0 0.0 0.0 0.0 0.0 -0.1 -0.4 0.1 -0.1 -0.2 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-21-3. Feather River at Robinson Riffle, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-412 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 66 70 75 74 67
20% 61 57 51 50 53 56 59 65 69 73 73 67
30% 60 56 50 49 52 55 58 64 69 72 72 65
40% 60 55 50 49 51 55 58 64 68 72 71 65
50% 59 55 50 48 51 54 58 63 68 71 71 64
60% 59 54 49 48 51 53 57 63 67 70 70 64
70% 58 53 49 47 50 52 57 62 66 70 70 64
80% 57 53 48 46 49 52 56 61 66 69 69 63
90% 57 52 47 45 49 50 55 60 65 68 67 63

Full Simulation Period
b 59 55 49 48 51 54 57 63 68 71 71 65

Wet (32%) 56 52 48 48 50 52 56 62 67 70 70 65
Above Normal (16%) 60 55 50 45 47 49 53 59 62 63 63 59
Below Normal (13%) 59 54 49 48 51 55 59 63 67 70 71 65

Dry (24%) 60 55 49 47 51 55 58 64 68 72 71 65
Critical (15%) 60 56 49 48 52 55 58 64 69 75 73 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 67 71 73 73 67
20% 60 57 51 50 52 56 59 65 71 72 72 65
30% 60 56 51 49 52 55 58 64 70 71 71 65
40% 59 56 51 49 52 55 58 64 69 70 70 64
50% 59 55 50 48 51 54 58 64 69 70 70 63
60% 59 55 50 48 51 53 57 63 68 69 69 62
70% 58 54 49 47 50 52 57 62 67 69 68 62
80% 57 54 49 46 49 52 56 61 67 68 68 61
90% 57 52 48 45 49 50 55 60 66 68 67 61

Full Simulation Period
b 59 55 50 48 51 54 57 63 68 70 70 63

Wet (32%) 57 53 48 48 50 52 56 62 67 70 69 61
Above Normal (16%) 60 56 50 45 47 49 54 59 63 63 62 57
Below Normal (13%) 59 55 50 48 51 55 59 64 69 69 69 65

Dry (24%) 59 56 50 47 51 55 58 64 69 70 71 64
Critical (15%) 60 56 50 48 52 55 58 64 70 74 73 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.5 0.2 0.4 0.1 0.0 -0.1 -0.2 0.6 0.4 -1.3 -0.3 -0.6

0.2 -0.7 -0.2 0.3 0.0 -0.3 0.0 -0.2 0.6 1.6 -1.1 -0.7 -1.1

0.3 -0.2 0.2 0.4 -0.3 0.0 0.1 0.0 0.2 1.3 -1.4 -0.4 -0.8

0.4 -0.3 0.2 0.5 -0.1 0.2 0.0 -0.1 0.1 0.9 -1.7 -0.8 -1.3

0.5 0.0 0.4 0.4 0.0 -0.1 0.2 0.0 0.5 1.0 -1.2 -0.6 -1.5

0.6 0.1 0.7 0.5 -0.1 0.0 0.4 -0.2 0.5 1.1 -0.8 -0.8 -1.9

0.7 0.3 1.0 0.5 -0.2 -0.1 0.1 0.1 0.3 1.0 -0.6 -1.3 -2.0

0.8 -0.1 0.8 0.3 0.1 0.0 -0.1 0.0 0.0 0.7 -0.8 -0.8 -2.1

0.9 -0.2 0.0 0.5 0.0 0.1 -0.1 0.0 0.0 0.8 -0.1 -0.2 -2.2

Full Simulation Period
b

-0.1 0.3 0.4 -0.1 0.0 0.0 -0.1 0.2 0.9 -0.9 -0.5 -1.5

Wet (32%) 0.2 0.6 0.1 -0.2 -0.1 0.0 0.0 -0.1 0.3 -0.6 -0.9 -3.4

Above Normal (16%) -0.4 0.1 0.6 -0.1 0.2 0.3 0.1 0.3 1.5 -0.4 -0.8 -1.9

Below Normal (13%) -0.1 0.7 0.9 0.0 0.1 0.0 0.0 0.7 2.5 -0.8 -1.5 0.0
Dry (24%) -0.2 0.3 0.5 0.0 -0.2 -0.1 -0.1 0.4 0.9 -1.7 0.2 -0.2

Critical (15%) -0.4 -0.6 0.4 -0.1 0.1 -0.3 -0.2 0.1 0.3 -0.4 0.1 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-21-4. Feather River at Robinson Riffle, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-413 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 66 70 75 74 67
20% 61 57 51 50 53 56 59 65 69 73 73 67
30% 60 56 50 49 52 55 58 64 69 72 72 65
40% 60 55 50 49 51 55 58 64 68 72 71 65
50% 59 55 50 48 51 54 58 63 68 71 71 64
60% 59 54 49 48 51 53 57 63 67 70 70 64
70% 58 53 49 47 50 52 57 62 66 70 70 64
80% 57 53 48 46 49 52 56 61 66 69 69 63
90% 57 52 47 45 49 50 55 60 65 68 67 63

Full Simulation Period
b 59 55 49 48 51 54 57 63 68 71 71 65

Wet (32%) 56 52 48 48 50 52 56 62 67 70 70 65
Above Normal (16%) 60 55 50 45 47 49 53 59 62 63 63 59
Below Normal (13%) 59 54 49 48 51 55 59 63 67 70 71 65

Dry (24%) 60 55 49 47 51 55 58 64 68 72 71 65
Critical (15%) 60 56 49 48 52 55 58 64 69 75 73 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 51 50 53 57 60 66 70 75 74 67
20% 61 56 51 50 53 56 59 65 69 73 73 67
30% 60 56 51 49 52 55 58 64 69 71 72 66
40% 59 55 50 49 52 55 58 64 69 70 71 65
50% 59 54 50 48 51 54 58 63 68 70 70 65
60% 59 54 49 48 50 53 57 63 67 69 69 64
70% 58 53 49 47 50 53 57 62 67 69 69 64
80% 57 53 48 46 49 52 56 62 66 68 68 63
90% 57 52 47 46 49 50 55 60 65 68 67 63

Full Simulation Period
b 59 55 50 48 51 54 57 63 68 70 70 65

Wet (32%) 56 52 48 48 50 52 56 62 67 70 70 65
Above Normal (16%) 60 55 50 45 47 49 53 59 62 63 63 59
Below Normal (13%) 59 54 49 48 51 55 58 64 68 69 69 65

Dry (24%) 60 55 49 47 51 55 58 64 68 71 71 65
Critical (15%) 60 56 49 48 52 55 58 64 69 75 73 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.2 -0.1 -0.2 0.1 0.2 -0.1 0.0 0.4 -0.6 0.0 0.1 0.0
0.2 -0.3 -0.3 0.0 0.0 0.0 0.0 -0.1 0.2 0.3 -0.5 -0.1 0.3
0.3 -0.3 -0.1 0.1 -0.2 0.0 0.0 0.0 0.2 0.2 -1.7 0.0 0.6
0.4 -0.2 0.0 0.1 -0.1 0.1 0.0 -0.1 0.2 0.3 -1.8 -0.6 0.5
0.5 -0.1 -0.5 0.2 -0.1 0.0 0.0 0.0 0.2 0.3 -1.2 -0.4 0.4
0.6 0.0 0.1 0.0 0.0 -0.1 0.0 -0.1 0.3 0.3 -0.8 -0.7 0.1
0.7 0.2 0.1 0.3 -0.1 0.0 0.2 0.0 0.2 0.4 -0.6 -0.6 0.0
0.8 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.6 -0.8 0.0
0.9 -0.2 0.0 0.1 0.1 0.1 -0.1 0.0 0.0 0.4 -0.2 -0.3 -0.1

Full Simulation Period
b

-0.1 -0.1 0.1 0.0 0.0 -0.1 0.0 0.2 0.2 -0.7 -0.3 0.2

Wet (32%) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.5 -0.2 0.2
Above Normal (16%) -0.5 -0.2 0.2 -0.1 0.2 0.1 0.0 0.1 0.6 -0.5 -0.5 0.3
Below Normal (13%) 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.5 1.4 -1.2 -2.0 0.8

Dry (24%) 0.1 -0.2 0.1 0.0 -0.1 -0.1 -0.1 0.3 -0.2 -1.2 0.3 0.2
Critical (15%) -0.8 -0.5 0.3 -0.1 0.2 -0.5 0.0 0.3 -0.2 -0.1 0.0 -0.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-21-5. Feather River at Robinson Riffle, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-414 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 66 70 75 74 67
20% 61 57 51 50 53 56 59 65 69 73 73 67
30% 60 56 50 49 52 55 58 64 69 72 72 65
40% 60 55 50 49 51 55 58 64 68 72 71 65
50% 59 55 50 48 51 54 58 63 68 71 71 64
60% 59 54 49 48 51 53 57 63 67 70 70 64
70% 58 53 49 47 50 52 57 62 66 70 70 64
80% 57 53 48 46 49 52 56 61 66 69 69 63
90% 57 52 47 45 49 50 55 60 65 68 67 63

Full Simulation Period
b 59 55 49 48 51 54 57 63 68 71 71 65

Wet (32%) 56 52 48 48 50 52 56 62 67 70 70 65
Above Normal (16%) 60 55 50 45 47 49 53 59 62 63 63 59
Below Normal (13%) 59 54 49 48 51 55 59 63 67 70 71 65

Dry (24%) 60 55 49 47 51 55 58 64 68 72 71 65
Critical (15%) 60 56 49 48 52 55 58 64 69 75 73 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 60 67 71 74 73 67
20% 60 57 51 50 53 56 59 65 71 72 72 65
30% 60 56 51 49 52 55 58 64 70 70 71 65
40% 60 55 51 49 52 55 58 64 69 70 70 64
50% 59 55 50 48 51 54 58 63 69 69 70 63
60% 59 55 50 48 50 53 57 63 68 69 69 62
70% 58 54 49 47 50 53 57 62 67 69 69 62
80% 57 54 49 46 49 52 56 61 67 68 68 61
90% 57 52 48 46 49 50 55 60 66 68 67 61

Full Simulation Period
b 59 55 50 48 51 54 57 63 68 70 70 63

Wet (32%) 57 53 48 48 50 52 56 62 67 70 69 61
Above Normal (16%) 60 55 50 45 47 49 54 59 63 63 62 57
Below Normal (13%) 59 55 50 48 52 55 59 64 69 69 69 65

Dry (24%) 59 55 50 47 51 55 58 64 69 70 71 64
Critical (15%) 60 56 49 48 52 55 58 64 70 74 72 66

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.2 0.2 0.4 0.2 -0.1 -0.1 -0.2 0.7 0.5 -1.0 -0.3 -0.4

0.2 -0.6 -0.2 0.3 0.0 -0.2 0.0 -0.2 0.3 1.6 -1.1 -1.1 -1.2

0.3 -0.2 0.1 0.2 -0.3 0.0 0.1 0.0 0.1 1.4 -2.3 -1.0 -0.9

0.4 0.0 0.1 0.5 -0.1 0.2 0.0 -0.1 0.0 1.0 -1.9 -1.0 -1.2

0.5 0.0 0.3 0.3 -0.1 -0.1 0.2 0.0 0.4 1.1 -1.3 -0.6 -1.4

0.6 0.1 0.8 0.4 -0.1 -0.1 0.4 -0.2 0.3 1.1 -0.8 -0.8 -1.9

0.7 0.3 1.0 0.4 -0.1 -0.1 0.2 0.1 0.1 1.0 -0.6 -1.2 -2.1

0.8 -0.1 0.6 0.4 0.0 0.0 -0.1 0.0 0.0 0.6 -0.7 -0.9 -2.1

0.9 -0.2 0.0 0.5 0.1 0.1 -0.1 0.0 0.0 0.8 -0.1 -0.4 -2.2

Full Simulation Period
b

-0.2 0.2 0.4 -0.1 0.0 0.0 -0.1 0.1 0.9 -0.9 -0.7 -1.5

Wet (32%) 0.2 0.6 0.1 -0.2 -0.1 0.0 0.0 -0.1 0.3 -0.6 -1.0 -3.3

Above Normal (16%) -0.4 0.0 0.6 -0.1 0.2 0.3 0.1 0.2 1.5 -0.4 -0.8 -1.9

Below Normal (13%) -0.2 0.6 0.9 0.0 0.2 0.0 0.0 0.6 2.6 -0.9 -1.9 0.1
Dry (24%) -0.3 0.1 0.4 0.0 -0.2 -0.1 -0.1 0.3 0.8 -1.9 0.1 -0.1

Critical (15%) -0.6 -0.6 0.4 0.0 0.1 -0.3 -0.4 -0.2 0.4 -0.5 0.0 -0.6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-21-6. Feather River at Robinson Riffle, Monthly Temperature 
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B.22. Feather River at Gridley Bridge 
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Figure B-22-1. Feather River at Gridley Bridge, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-22-2. Feather River at Gridley Bridge, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-22-3. Feather River at Gridley Bridge, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-22-4. Feather River at Gridley Bridge, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-420 July 2015



Figure B-22-5. Feather River at Gridley Bridge, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-22-6. Feather River at Gridley Bridge, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-422 July 2015



Figure B-22-7. Feather River at Gridley Bridge, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-22-8. Feather River at Gridley Bridge, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-22-9. Feather River at Gridley Bridge, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-22-10. Feather River at Gridley Bridge, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-22-11. Feather River at Gridley Bridge, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-427 July 2015



Figure B-22-12. Feather River at Gridley Bridge, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 63 58 52 50 53 57 61 68 72 75 75 68
20% 61 57 51 50 53 56 60 67 72 73 74 67
30% 60 56 50 49 52 56 59 66 71 72 73 66
40% 60 56 50 49 52 55 59 65 71 71 71 65
50% 60 55 50 48 51 54 59 65 70 70 71 64
60% 59 55 49 47 51 53 58 64 69 70 70 63
70% 59 54 49 47 50 53 57 64 68 70 69 62
80% 58 54 48 46 50 52 57 62 68 69 69 62
90% 57 53 47 45 49 51 55 61 67 69 68 61

Full Simulation Period
b 60 55 50 48 51 54 58 65 70 71 71 64

Wet (32%) 57 52 47 48 50 52 56 63 68 71 70 62
Above Normal (16%) 60 56 50 45 48 50 55 60 65 64 63 57
Below Normal (13%) 59 55 50 48 52 55 60 65 70 70 70 66

Dry (24%) 60 55 49 47 51 56 59 66 70 71 72 66
Critical (15%) 61 56 49 48 52 56 59 66 71 75 74 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 51 50 53 57 62 67 72 76 75 69
20% 62 57 51 50 53 56 60 66 70 75 74 68
30% 61 56 50 49 52 56 59 65 70 74 73 67
40% 60 55 50 49 52 55 59 65 69 73 72 66
50% 60 55 49 48 51 54 59 65 69 72 72 66
60% 59 54 49 48 51 53 58 64 68 71 71 65
70% 58 53 48 47 50 53 57 63 68 70 71 65
80% 58 53 48 46 50 52 57 62 67 70 70 64
90% 57 53 47 45 49 51 56 61 66 69 68 64

Full Simulation Period
b 60 55 49 48 51 54 58 64 69 72 72 66

Wet (32%) 57 52 47 48 50 52 56 63 68 71 71 66
Above Normal (16%) 61 55 50 45 47 49 54 60 63 64 64 60
Below Normal (13%) 59 54 49 48 51 55 60 64 68 71 72 66

Dry (24%) 60 55 49 47 52 56 59 65 69 73 72 66
Critical (15%) 61 56 49 48 52 56 59 66 70 76 74 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.7 0.0 -0.3 -0.1 0.0 -0.1 0.2 -1.1 -0.5 0.8 -0.2 0.7
0.2 0.8 0.0 -0.4 0.0 0.0 0.1 0.0 -0.5 -1.8 1.1 0.2 0.6
0.3 0.3 -0.2 -0.2 0.2 0.1 -0.2 0.2 -0.5 -1.5 1.6 0.1 1.1
0.4 0.2 -0.3 -0.3 0.1 -0.1 0.0 0.0 -0.4 -1.3 1.7 1.1 1.3
0.5 -0.1 -0.3 -0.4 -0.1 0.1 -0.2 -0.1 -0.2 -1.1 1.2 1.0 2.1
0.6 0.0 -0.7 -0.5 0.1 0.0 0.0 0.0 -0.7 -1.0 0.9 1.0 2.5
0.7 -0.3 -0.8 -0.4 0.1 0.2 -0.2 0.1 -0.6 -0.9 0.7 1.3 2.3
0.8 -0.2 -0.9 -0.4 -0.1 -0.1 0.1 0.0 0.0 -1.0 0.9 0.9 2.4
0.9 0.1 0.0 -0.3 0.0 0.0 -0.1 0.1 0.0 -0.7 0.1 0.3 2.3

Full Simulation Period
b 0.0 -0.3 -0.4 0.1 0.0 0.0 0.0 -0.3 -1.0 0.9 0.6 1.6

Wet (32%) -0.2 -0.5 -0.1 0.2 0.1 0.0 0.0 0.0 -0.3 0.6 1.0 3.9
Above Normal (16%) 0.3 -0.2 -0.6 0.0 -0.2 -0.3 -0.1 -0.5 -1.5 0.4 0.9 2.1
Below Normal (13%) 0.0 -0.6 -0.9 0.0 -0.2 0.0 0.0 -1.0 -2.7 0.9 1.6 0.0

Dry (24%) 0.1 -0.3 -0.4 0.0 0.1 0.1 0.1 -0.4 -1.0 1.8 -0.4 0.1
Critical (15%) 0.2 0.5 -0.3 0.0 -0.1 0.2 0.1 -0.1 -0.4 0.4 -0.2 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-22-1. Feather River at Gridley Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-429 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 63 58 52 50 53 57 61 68 72 75 75 68
20% 61 57 51 50 53 56 60 67 72 73 74 67
30% 60 56 50 49 52 56 59 66 71 72 73 66
40% 60 56 50 49 52 55 59 65 71 71 71 65
50% 60 55 50 48 51 54 59 65 70 70 71 64
60% 59 55 49 47 51 53 58 64 69 70 70 63
70% 59 54 49 47 50 53 57 64 68 70 69 62
80% 58 54 48 46 50 52 57 62 68 69 69 62
90% 57 53 47 45 49 51 55 61 67 69 68 61

Full Simulation Period
b 60 55 50 48 51 54 58 65 70 71 71 64

Wet (32%) 57 52 47 48 50 52 56 63 68 71 70 62
Above Normal (16%) 60 56 50 45 48 50 55 60 65 64 63 57
Below Normal (13%) 59 55 50 48 52 55 60 65 70 70 70 66

Dry (24%) 60 55 49 47 51 56 59 66 70 71 72 66
Critical (15%) 61 56 49 48 52 56 59 66 71 75 74 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 51 50 53 57 61 68 71 76 75 68
20% 61 57 51 50 53 56 60 66 70 74 74 68
30% 61 56 50 49 52 55 59 65 70 72 73 68
40% 60 55 50 49 52 55 59 65 70 71 72 67
50% 59 54 50 48 51 54 59 65 69 70 71 66
60% 59 54 49 47 51 53 58 64 68 70 71 66
70% 59 53 48 47 50 53 57 63 68 70 70 65
80% 58 53 48 46 50 52 57 62 67 69 69 64
90% 57 52 47 45 49 51 55 61 66 68 68 64

Full Simulation Period
b 60 55 49 48 51 54 58 64 69 71 71 66

Wet (32%) 57 52 47 48 50 52 56 63 68 71 71 66
Above Normal (16%) 60 55 50 45 48 49 54 60 64 64 64 60
Below Normal (13%) 59 54 49 48 51 55 60 65 69 70 70 67

Dry (24%) 60 55 49 47 51 56 59 66 69 72 72 66
Critical (15%) 60 56 49 48 52 55 59 66 70 76 74 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.6 -0.1 -0.4 0.0 0.1 -0.2 0.0 -0.1 -0.9 0.8 0.1 0.4
0.2 0.6 0.0 -0.4 0.0 0.1 0.0 0.0 -0.5 -1.5 0.3 0.1 0.9
0.3 0.1 -0.2 0.0 0.1 0.2 -0.4 0.0 -0.5 -1.1 -0.3 0.1 1.7
0.4 -0.1 -0.2 -0.1 0.0 -0.1 0.0 0.0 -0.1 -1.1 -0.1 0.7 1.9
0.5 -0.3 -0.8 -0.3 0.0 0.1 -0.3 0.0 -0.2 -0.9 0.0 0.2 2.2
0.6 0.1 -0.8 -0.3 0.0 -0.1 0.0 0.0 -0.5 -1.0 -0.1 0.4 2.9
0.7 0.0 -0.8 -0.3 0.0 0.1 0.0 0.1 -0.3 -0.4 0.1 0.6 2.5
0.8 0.0 -0.8 -0.2 -0.1 -0.1 0.1 0.0 0.1 -1.0 0.1 0.0 2.2
0.9 0.0 -0.2 -0.6 0.0 0.0 0.0 0.0 0.2 -0.4 -0.1 0.0 2.3

Full Simulation Period
b

0.0 -0.4 -0.3 0.0 0.0 -0.1 0.0 -0.2 -0.9 0.2 0.2 1.9

Wet (32%) -0.1 -0.5 -0.1 0.1 0.0 0.0 0.0 -0.1 -0.6 0.1 0.8 4.1
Above Normal (16%) -0.1 -0.4 -0.5 0.0 0.0 -0.2 -0.2 -0.4 -0.9 0.0 0.4 2.4
Below Normal (13%) 0.1 -0.6 -1.0 0.0 -0.2 0.0 -0.1 -0.4 -1.3 -0.4 -0.5 0.8

Dry (24%) 0.2 -0.4 -0.3 0.0 0.0 0.0 0.0 -0.2 -1.2 0.6 0.0 0.3
Critical (15%) -0.3 0.0 -0.1 0.0 0.0 -0.1 0.1 0.1 -0.6 0.3 -0.1 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-22-2. Feather River at Gridley Bridge, Monthly Temperature 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 63 58 52 50 53 57 61 68 72 75 75 68
20% 61 57 51 50 53 56 60 67 72 73 74 67
30% 60 56 50 49 52 56 59 66 71 72 73 66
40% 60 56 50 49 52 55 59 65 71 71 71 65
50% 60 55 50 48 51 54 59 65 70 70 71 64
60% 59 55 49 47 51 53 58 64 69 70 70 63
70% 59 54 49 47 50 53 57 64 68 70 69 62
80% 58 54 48 46 50 52 57 62 68 69 69 62
90% 57 53 47 45 49 51 55 61 67 69 68 61

Full Simulation Period
b 60 55 50 48 51 54 58 65 70 71 71 64

Wet (32%) 57 52 47 48 50 52 56 63 68 71 70 62
Above Normal (16%) 60 56 50 45 48 50 55 60 65 64 63 57
Below Normal (13%) 59 55 50 48 52 55 60 65 70 70 70 66

Dry (24%) 60 55 49 47 51 56 59 66 70 71 72 66
Critical (15%) 61 56 49 48 52 56 59 66 71 75 74 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 61 68 72 75 75 68
20% 61 57 51 50 53 56 60 66 72 73 73 67
30% 61 56 50 49 52 56 59 66 71 71 72 66
40% 60 56 50 48 52 55 59 65 71 71 71 65
50% 60 55 50 48 51 54 59 65 70 70 71 64
60% 59 55 49 48 51 53 58 64 69 70 70 63
70% 59 54 49 47 50 53 57 64 68 70 69 62
80% 58 54 48 46 50 52 57 62 68 69 69 62
90% 57 53 47 45 49 51 55 61 67 69 68 61

Full Simulation Period
b 60 55 50 48 51 54 58 65 70 71 71 64

Wet (32%) 57 52 47 48 50 52 56 63 68 71 70 62
Above Normal (16%) 60 55 50 45 48 50 55 60 65 64 63 57
Below Normal (13%) 59 55 50 48 52 55 60 65 71 70 70 66

Dry (24%) 60 55 49 47 51 56 59 66 70 71 72 66
Critical (15%) 61 56 49 48 52 56 59 65 71 75 74 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.6 -0.3 0.0 0.0 -0.2 0.0 0.0 0.3 0.1 0.2 -0.3 0.0
0.2 0.0 -0.1 0.1 0.0 0.0 0.0 0.1 -0.2 -0.1 -0.3 -0.5 0.0
0.3 0.1 0.0 0.1 0.0 0.1 0.0 -0.1 -0.2 0.1 -0.6 -0.5 0.1
0.4 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0 -0.2 -0.1 0.0
0.5 0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 0.1
0.6 0.1 0.0 0.1 0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.0
0.7 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1

0.8 0.0 -0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 0.0
0.9 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 -0.2 0.0

Full Simulation Period
b

-0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.0
Above Normal (16%) 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.4 0.1

Dry (24%) -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 -0.2 -0.1 0.1
Critical (15%) -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 0.1 0.0 -0.1 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-22-3. Feather River at Gridley Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-431 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 51 50 53 57 62 67 72 76 75 69
20% 62 57 51 50 53 56 60 66 70 75 74 68
30% 61 56 50 49 52 56 59 65 70 74 73 67
40% 60 55 50 49 52 55 59 65 69 73 72 66
50% 60 55 49 48 51 54 59 65 69 72 72 66
60% 59 54 49 48 51 53 58 64 68 71 71 65
70% 58 53 48 47 50 53 57 63 68 70 71 65
80% 58 53 48 46 50 52 57 62 67 70 70 64
90% 57 53 47 45 49 51 56 61 66 69 68 64

Full Simulation Period
b 60 55 49 48 51 54 58 64 69 72 72 66

Wet (32%) 57 52 47 48 50 52 56 63 68 71 71 66
Above Normal (16%) 61 55 50 45 47 49 54 60 63 64 64 60
Below Normal (13%) 59 54 49 48 51 55 60 64 68 71 72 66

Dry (24%) 60 55 49 47 52 56 59 65 69 73 72 66
Critical (15%) 61 56 49 48 52 56 59 66 70 76 74 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 63 58 52 50 53 57 61 68 72 75 75 68
20% 61 57 51 50 53 56 60 67 72 73 74 67
30% 60 56 50 49 52 56 59 66 71 72 73 66
40% 60 56 50 49 52 55 59 65 71 71 71 65
50% 60 55 50 48 51 54 59 65 70 70 71 64
60% 59 55 49 47 51 53 58 64 69 70 70 63
70% 59 54 49 47 50 53 57 64 68 70 69 62
80% 58 54 48 46 50 52 57 62 68 69 69 62
90% 57 53 47 45 49 51 55 61 67 69 68 61

Full Simulation Period
b 60 55 50 48 51 54 58 65 70 71 71 64

Wet (32%) 57 52 47 48 50 52 56 63 68 71 70 62
Above Normal (16%) 60 56 50 45 48 50 55 60 65 64 63 57
Below Normal (13%) 59 55 50 48 52 55 60 65 70 70 70 66

Dry (24%) 60 55 49 47 51 56 59 66 70 71 72 66
Critical (15%) 61 56 49 48 52 56 59 66 71 75 74 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.7 0.0 0.3 0.1 0.0 0.1 -0.2 1.1 0.5 -0.8 0.2 -0.7

0.2 -0.8 0.0 0.4 0.0 0.0 -0.1 0.0 0.5 1.8 -1.1 -0.2 -0.6

0.3 -0.3 0.2 0.2 -0.2 -0.1 0.2 -0.2 0.5 1.5 -1.6 -0.1 -1.1

0.4 -0.2 0.3 0.3 -0.1 0.1 0.0 0.0 0.4 1.3 -1.7 -1.1 -1.3

0.5 0.1 0.3 0.4 0.1 -0.1 0.2 0.1 0.2 1.1 -1.2 -1.0 -2.1

0.6 0.0 0.7 0.5 -0.1 0.0 0.0 0.0 0.7 1.0 -0.9 -1.0 -2.5

0.7 0.3 0.8 0.4 -0.1 -0.2 0.2 -0.1 0.6 0.9 -0.7 -1.3 -2.3

0.8 0.2 0.9 0.4 0.1 0.1 -0.1 0.0 0.0 1.0 -0.9 -0.9 -2.4

0.9 -0.1 0.0 0.3 0.0 0.0 0.1 -0.1 0.0 0.7 -0.1 -0.3 -2.3

Full Simulation Period
b

0.0 0.3 0.4 -0.1 0.0 0.0 0.0 0.3 1.0 -0.9 -0.6 -1.6

Wet (32%) 0.2 0.5 0.1 -0.2 -0.1 0.0 0.0 0.0 0.3 -0.6 -1.0 -3.9

Above Normal (16%) -0.3 0.2 0.6 0.0 0.2 0.3 0.1 0.5 1.5 -0.4 -0.9 -2.1

Below Normal (13%) 0.0 0.6 0.9 0.0 0.2 0.0 0.0 1.0 2.7 -0.9 -1.6 0.0
Dry (24%) -0.1 0.3 0.4 0.0 -0.1 -0.1 -0.1 0.4 1.0 -1.8 0.4 -0.1

Critical (15%) -0.2 -0.5 0.3 0.0 0.1 -0.2 -0.1 0.1 0.4 -0.4 0.2 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-22-4. Feather River at Gridley Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-432 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 51 50 53 57 62 67 72 76 75 69
20% 62 57 51 50 53 56 60 66 70 75 74 68
30% 61 56 50 49 52 56 59 65 70 74 73 67
40% 60 55 50 49 52 55 59 65 69 73 72 66
50% 60 55 49 48 51 54 59 65 69 72 72 66
60% 59 54 49 48 51 53 58 64 68 71 71 65
70% 58 53 48 47 50 53 57 63 68 70 71 65
80% 58 53 48 46 50 52 57 62 67 70 70 64
90% 57 53 47 45 49 51 56 61 66 69 68 64

Full Simulation Period
b 60 55 49 48 51 54 58 64 69 72 72 66

Wet (32%) 57 52 47 48 50 52 56 63 68 71 71 66
Above Normal (16%) 61 55 50 45 47 49 54 60 63 64 64 60
Below Normal (13%) 59 54 49 48 51 55 60 64 68 71 72 66

Dry (24%) 60 55 49 47 52 56 59 65 69 73 72 66
Critical (15%) 61 56 49 48 52 56 59 66 70 76 74 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 51 50 53 57 61 68 71 76 75 68
20% 61 57 51 50 53 56 60 66 70 74 74 68
30% 61 56 50 49 52 55 59 65 70 72 73 68
40% 60 55 50 49 52 55 59 65 70 71 72 67
50% 59 54 50 48 51 54 59 65 69 70 71 66
60% 59 54 49 47 51 53 58 64 68 70 71 66
70% 59 53 48 47 50 53 57 63 68 70 70 65
80% 58 53 48 46 50 52 57 62 67 69 69 64
90% 57 52 47 45 49 51 55 61 66 68 68 64

Full Simulation Period
b 60 55 49 48 51 54 58 64 69 71 71 66

Wet (32%) 57 52 47 48 50 52 56 63 68 71 71 66
Above Normal (16%) 60 55 50 45 48 49 54 60 64 64 64 60
Below Normal (13%) 59 54 49 48 51 55 60 65 69 70 70 67

Dry (24%) 60 55 49 47 51 56 59 66 69 72 72 66
Critical (15%) 60 56 49 48 52 55 59 66 70 76 74 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 -0.1 -0.1 0.1 0.1 -0.1 -0.2 1.0 -0.4 0.0 0.3 -0.3

0.2 -0.2 0.0 0.0 0.0 0.1 -0.1 0.0 0.0 0.3 -0.8 -0.1 0.3
0.3 -0.2 0.0 0.2 -0.1 0.1 -0.2 -0.2 0.0 0.4 -1.9 0.0 0.6
0.4 -0.3 0.1 0.2 -0.1 0.0 0.0 0.0 0.3 0.2 -1.8 -0.4 0.6
0.5 -0.2 -0.5 0.1 0.1 0.0 -0.1 0.1 0.0 0.2 -1.2 -0.8 0.1
0.6 0.1 -0.1 0.2 -0.1 -0.1 0.0 0.0 0.2 0.0 -1.0 -0.6 0.4
0.7 0.3 0.0 0.1 -0.1 -0.1 0.2 0.0 0.3 0.5 -0.6 -0.7 0.2
0.8 0.2 0.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 -0.8 -0.9 -0.2

0.9 -0.1 -0.2 -0.3 0.0 0.0 0.1 -0.1 0.2 0.3 -0.2 -0.3 0.0

Full Simulation Period
b

-0.1 -0.1 0.0 0.0 0.0 -0.1 0.0 0.2 0.1 -0.7 -0.3 0.2

Wet (32%) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.3 -0.5 -0.3 0.3
Above Normal (16%) -0.3 -0.2 0.2 0.0 0.2 0.1 0.0 0.1 0.6 -0.5 -0.5 0.2
Below Normal (13%) 0.1 0.0 -0.1 0.0 0.0 0.0 -0.1 0.6 1.5 -1.3 -2.1 0.8

Dry (24%) 0.1 -0.1 0.1 0.0 -0.1 -0.1 0.0 0.2 -0.2 -1.2 0.5 0.2
Critical (15%) -0.5 -0.5 0.2 -0.1 0.1 -0.4 0.0 0.2 -0.2 -0.1 0.1 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-22-5. Feather River at Gridley Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-433 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 51 50 53 57 62 67 72 76 75 69
20% 62 57 51 50 53 56 60 66 70 75 74 68
30% 61 56 50 49 52 56 59 65 70 74 73 67
40% 60 55 50 49 52 55 59 65 69 73 72 66
50% 60 55 49 48 51 54 59 65 69 72 72 66
60% 59 54 49 48 51 53 58 64 68 71 71 65
70% 58 53 48 47 50 53 57 63 68 70 71 65
80% 58 53 48 46 50 52 57 62 67 70 70 64
90% 57 53 47 45 49 51 56 61 66 69 68 64

Full Simulation Period
b 60 55 49 48 51 54 58 64 69 72 72 66

Wet (32%) 57 52 47 48 50 52 56 63 68 71 71 66
Above Normal (16%) 61 55 50 45 47 49 54 60 63 64 64 60
Below Normal (13%) 59 54 49 48 51 55 60 64 68 71 72 66

Dry (24%) 60 55 49 47 52 56 59 65 69 73 72 66
Critical (15%) 61 56 49 48 52 56 59 66 70 76 74 68

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 62 58 52 50 53 57 61 68 72 75 75 68
20% 61 57 51 50 53 56 60 66 72 73 73 67
30% 61 56 50 49 52 56 59 66 71 71 72 66
40% 60 56 50 48 52 55 59 65 71 71 71 65
50% 60 55 50 48 51 54 59 65 70 70 71 64
60% 59 55 49 48 51 53 58 64 69 70 70 63
70% 59 54 49 47 50 53 57 64 68 70 69 62
80% 58 54 48 46 50 52 57 62 68 69 69 62
90% 57 53 47 45 49 51 55 61 67 69 68 61

Full Simulation Period
b 60 55 50 48 51 54 58 65 70 71 71 64

Wet (32%) 57 52 47 48 50 52 56 63 68 71 70 62
Above Normal (16%) 60 55 50 45 48 50 55 60 65 64 63 57
Below Normal (13%) 59 55 50 48 52 55 60 65 71 70 70 66

Dry (24%) 60 55 49 47 51 56 59 66 70 71 72 66
Critical (15%) 61 56 49 48 52 56 59 65 71 75 74 67

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.1 -0.3 0.3 0.1 -0.2 0.1 -0.2 1.4 0.6 -0.6 -0.1 -0.7

0.2 -0.8 -0.1 0.5 0.0 0.0 -0.1 0.1 0.3 1.7 -1.4 -0.7 -0.6

0.3 -0.2 0.2 0.3 -0.2 0.0 0.2 -0.3 0.3 1.6 -2.2 -0.6 -1.0

0.4 -0.2 0.3 0.3 -0.2 0.1 0.0 -0.1 0.4 1.3 -1.9 -1.2 -1.3

0.5 0.2 0.2 0.3 0.1 -0.1 0.2 0.1 0.2 1.2 -1.2 -1.1 -2.0

0.6 0.1 0.7 0.6 0.0 -0.1 0.0 0.0 0.7 1.0 -1.0 -0.9 -2.5

0.7 0.3 0.7 0.3 -0.1 -0.2 0.2 -0.1 0.5 0.9 -0.7 -1.3 -2.4

0.8 0.2 0.7 0.4 0.0 0.1 -0.1 0.0 0.0 1.1 -0.9 -1.0 -2.4

0.9 -0.1 0.0 0.3 -0.1 0.0 0.0 -0.1 0.0 0.7 -0.1 -0.5 -2.3

Full Simulation Period
b

-0.1 0.2 0.4 -0.1 0.0 0.0 0.0 0.3 1.0 -1.0 -0.7 -1.6

Wet (32%) 0.2 0.6 0.1 -0.2 -0.1 0.0 0.0 0.0 0.4 -0.7 -1.2 -3.8

Above Normal (16%) -0.3 0.1 0.6 -0.1 0.2 0.3 0.1 0.5 1.5 -0.5 -0.9 -2.1

Below Normal (13%) -0.1 0.5 0.9 0.1 0.2 0.0 0.0 1.0 2.8 -1.0 -2.0 0.1
Dry (24%) -0.2 0.1 0.4 0.0 -0.1 -0.1 -0.1 0.5 0.9 -2.0 0.3 0.0

Critical (15%) -0.3 -0.5 0.4 0.0 0.1 -0.2 -0.2 -0.1 0.5 -0.5 0.0 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-22-6. Feather River at Gridley Bridge, Monthly Temperature 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-434 July 2015



B.23. Feather River at Mouth 

 

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-435 July 2015



Figure B-23-1. Feather River at Mouth, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-436 July 2015



Figure B-23-2. Feather River at Mouth, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-3. Feather River at Mouth, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
on

th
ly

 T
em

pe
ra

tu
re

(D
E

G
-F

)

Appendix 6B: Surface Water Temperature Modeling

Draft LTO EIS 6B-438 July 2015



Figure B-23-4. Feather River at Mouth, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-5. Feather River at Mouth, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-6. Feather River at Mouth, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-7. Feather River at Mouth, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-8. Feather River at Mouth, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-9. Feather River at Mouth, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-10. Feather River at Mouth, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-11. Feather River at Mouth, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-23-12. Feather River at Mouth, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 77 78 78 74
20% 64 55 49 48 52 57 63 70 76 77 77 73
30% 63 55 48 48 52 56 63 69 75 76 76 71
40% 63 54 48 47 51 56 62 69 74 76 75 70
50% 62 54 48 47 51 55 61 68 73 75 74 69
60% 62 53 47 46 51 55 61 67 73 75 74 68
70% 61 53 47 46 50 54 60 66 72 74 73 68
80% 60 53 46 45 50 54 58 65 71 73 72 67
90% 60 52 45 45 49 53 58 64 70 73 71 67

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 75 75 70

Wet (32%) 59 51 46 47 51 54 59 66 72 75 74 68
Above Normal (16%) 62 54 48 44 47 51 57 63 68 68 66 62
Below Normal (13%) 62 53 48 47 51 56 63 68 74 74 74 71

Dry (24%) 62 54 47 46 51 56 62 69 74 75 76 71
Critical (15%) 64 54 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 75 80 79 74
20% 64 55 49 48 52 57 64 69 74 78 78 73
30% 63 54 48 48 52 56 63 69 74 78 77 73
40% 63 54 48 48 51 56 62 68 73 77 76 72
50% 62 54 47 47 51 55 61 68 73 76 76 71
60% 61 53 47 46 51 55 61 67 72 75 75 70
70% 61 53 47 46 50 54 60 66 72 75 74 70
80% 60 52 46 45 50 54 58 65 71 74 73 69
90% 60 52 45 45 49 53 58 65 70 73 72 68

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 76 75 71

Wet (32%) 59 51 46 47 51 54 59 66 71 75 75 72
Above Normal (16%) 62 54 48 44 47 51 57 62 67 68 67 64
Below Normal (13%) 62 53 47 47 51 56 62 67 72 75 75 71

Dry (24%) 62 54 47 46 51 56 62 69 74 77 76 71
Critical (15%) 63 55 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 -0.2 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -1.2 1.7 0.4 0.3
0.2 -0.1 -0.1 0.1 0.0 0.0 0.0 0.1 -0.4 -1.3 1.1 0.3 0.7
0.3 0.2 -0.2 0.0 0.1 0.0 -0.2 0.0 -0.3 -0.9 1.8 0.8 1.7
0.4 0.0 -0.3 -0.1 0.1 0.0 0.0 0.0 -0.4 -0.7 1.4 1.0 2.2
0.5 -0.2 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.3 -0.9 0.8 1.3 2.0
0.6 -0.2 -0.2 -0.3 0.0 0.0 -0.1 0.1 -0.5 -0.9 0.8 0.7 2.3
0.7 -0.4 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 -0.4 1.2 0.8 2.2
0.8 -0.3 -0.3 -0.1 0.0 0.0 -0.2 0.0 0.0 -0.3 0.6 0.9 2.1
0.9 0.1 -0.1 0.3 0.0 -0.1 -0.1 0.0 0.1 -0.3 0.4 0.7 1.7

Full Simulation Period
b

-0.2 -0.1 -0.1 0.1 0.0 -0.1 0.0 -0.2 -0.7 0.9 0.7 1.6

Wet (32%) -0.1 -0.2 0.1 0.1 0.0 0.0 0.0 0.0 -0.2 0.6 1.2 4.0
Above Normal (16%) -0.1 -0.1 -0.4 0.0 0.0 -0.1 0.0 -0.3 -0.9 0.5 0.8 2.1
Below Normal (13%) -0.1 -0.3 -0.6 0.0 0.1 -0.1 -0.1 -0.8 -2.0 0.9 1.5 0.2

Dry (24%) -0.1 -0.1 -0.2 0.0 0.0 0.0 0.0 -0.3 -0.6 1.6 0.0 -0.1

Critical (15%) -0.5 0.3 0.1 0.0 -0.1 0.0 -0.1 0.0 -0.5 0.6 0.0 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-23-1. Feather River at Mouth, Monthly Temperature 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 77 78 78 74
20% 64 55 49 48 52 57 63 70 76 77 77 73
30% 63 55 48 48 52 56 63 69 75 76 76 71
40% 63 54 48 47 51 56 62 69 74 76 75 70
50% 62 54 48 47 51 55 61 68 73 75 74 69
60% 62 53 47 46 51 55 61 67 73 75 74 68
70% 61 53 47 46 50 54 60 66 72 74 73 68
80% 60 53 46 45 50 54 58 65 71 73 72 67
90% 60 52 45 45 49 53 58 64 70 73 71 67

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 75 75 70

Wet (32%) 59 51 46 47 51 54 59 66 72 75 74 68
Above Normal (16%) 62 54 48 44 47 51 57 63 68 68 66 62
Below Normal (13%) 62 53 48 47 51 56 63 68 74 74 74 71

Dry (24%) 62 54 47 46 51 56 62 69 74 75 76 71
Critical (15%) 64 54 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 55 49 49 53 58 65 71 75 79 79 74
20% 64 55 49 48 52 57 63 70 75 77 78 74
30% 63 54 48 48 52 56 63 69 74 76 77 73
40% 63 54 48 47 51 56 62 68 73 76 76 72
50% 62 54 48 47 51 55 61 68 73 75 75 71
60% 61 53 47 47 51 55 61 67 72 75 74 71
70% 61 53 47 46 50 54 60 66 72 74 73 70
80% 60 52 46 45 50 54 58 65 71 73 72 69
90% 60 52 45 45 49 53 58 65 70 73 72 69

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 76 75 71

Wet (32%) 59 51 46 47 51 54 59 66 71 75 75 72
Above Normal (16%) 62 54 48 44 47 51 57 62 67 68 67 64
Below Normal (13%) 62 53 47 47 51 56 62 68 73 74 73 71

Dry (24%) 62 54 47 46 51 56 62 69 74 76 76 72
Critical (15%) 63 54 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 -0.3 -0.2 0.0 0.0 -0.1 -0.3 0.1 -1.2 1.0 0.5 0.3
0.2 0.1 -0.1 0.0 0.0 0.0 -0.1 0.0 -0.2 -1.0 0.3 0.3 0.9
0.3 0.2 -0.3 -0.1 0.1 0.0 -0.1 0.0 -0.1 -0.9 -0.1 1.2 1.7
0.4 -0.1 -0.4 -0.1 0.0 0.0 -0.1 0.0 -0.4 -0.6 0.1 0.8 2.3
0.5 -0.1 -0.3 0.0 0.0 0.0 0.0 0.0 -0.3 -0.5 0.1 0.4 2.1
0.6 -0.2 -0.3 -0.2 0.1 0.0 0.0 0.0 -0.4 -0.7 0.0 0.4 2.7
0.7 0.1 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.2 -0.2 0.1 0.2 2.6
0.8 -0.1 -0.3 -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.1 0.2 2.1
0.9 0.2 -0.2 0.3 0.0 -0.1 -0.1 0.0 0.1 -0.3 0.0 0.2 2.1

Full Simulation Period
b 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 -0.2 -0.6 0.2 0.4 1.8

Wet (32%) 0.0 -0.2 0.1 0.1 0.0 0.0 0.0 0.0 -0.4 0.2 1.0 4.4
Above Normal (16%) -0.1 -0.2 -0.3 0.0 0.0 0.0 0.0 -0.3 -0.5 0.0 0.4 2.1
Below Normal (13%) 0.1 -0.3 -0.6 0.0 0.1 0.0 -0.1 -0.4 -0.8 -0.3 -0.2 0.5

Dry (24%) 0.2 -0.2 -0.2 0.0 0.0 -0.1 0.0 -0.2 -0.8 0.5 0.3 0.1
Critical (15%) -0.2 0.0 0.2 0.0 0.0 -0.1 0.0 0.0 -0.7 0.3 0.0 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-23-2. Feather River at Mouth, Monthly Temperature 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 77 78 78 74
20% 64 55 49 48 52 57 63 70 76 77 77 73
30% 63 55 48 48 52 56 63 69 75 76 76 71
40% 63 54 48 47 51 56 62 69 74 76 75 70
50% 62 54 48 47 51 55 61 68 73 75 74 69
60% 62 53 47 46 51 55 61 67 73 75 74 68
70% 61 53 47 46 50 54 60 66 72 74 73 68
80% 60 53 46 45 50 54 58 65 71 73 72 67
90% 60 52 45 45 49 53 58 64 70 73 71 67

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 75 75 70

Wet (32%) 59 51 46 47 51 54 59 66 72 75 74 68
Above Normal (16%) 62 54 48 44 47 51 57 63 68 68 66 62
Below Normal (13%) 62 53 48 47 51 56 63 68 74 74 74 71

Dry (24%) 62 54 47 46 51 56 62 69 74 75 76 71
Critical (15%) 64 54 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 77 78 78 73
20% 64 55 49 48 52 57 63 70 76 77 77 73
30% 63 55 48 48 52 56 63 69 75 76 76 71
40% 63 54 48 47 51 56 62 69 74 75 75 70
50% 62 54 48 47 51 55 61 68 73 75 74 69
60% 62 53 47 46 51 55 61 68 73 74 74 69
70% 61 53 47 46 50 54 60 66 72 74 73 68
80% 60 53 46 45 50 54 58 65 71 73 72 67
90% 60 52 45 45 49 53 58 64 70 73 71 67

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 75 74 70

Wet (32%) 59 51 46 47 51 54 59 66 72 75 74 68
Above Normal (16%) 62 54 48 44 47 51 57 63 68 68 66 62
Below Normal (13%) 62 53 48 47 51 56 63 68 74 74 73 70

Dry (24%) 62 54 47 46 51 56 62 70 74 75 75 71
Critical (15%) 64 54 46 46 52 57 64 69 74 79 77 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 -0.1 0.0 0.0 -0.1

0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 -0.1 0.0 0.0
0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.2 0.0
0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 -0.1 -0.4 -0.1

0.5 0.0 -0.1 0.1 0.0 0.0 0.0 0.0 0.1 -0.1 0.0 0.0 -0.1

0.6 0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.2 -0.1 -0.1 -0.2 0.5
0.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1 0.0
0.8 -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
0.9 0.0 0.0 0.8 0.0 0.0 -0.1 0.0 0.0 0.1 0.0 0.0 0.0

Full Simulation Period
b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.1 0.0

Wet (32%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.1
Above Normal (16%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Below Normal (13%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 -0.2 -0.1

Dry (24%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 -0.2 -0.1 0.0

Critical (15%) 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.1 0.0 -0.1 -0.2 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-23-3. Feather River at Mouth, Monthly Temperature 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 75 80 79 74
20% 64 55 49 48 52 57 64 69 74 78 78 73
30% 63 54 48 48 52 56 63 69 74 78 77 73
40% 63 54 48 48 51 56 62 68 73 77 76 72
50% 62 54 47 47 51 55 61 68 73 76 76 71
60% 61 53 47 46 51 55 61 67 72 75 75 70
70% 61 53 47 46 50 54 60 66 72 75 74 70
80% 60 52 46 45 50 54 58 65 71 74 73 69
90% 60 52 45 45 49 53 58 65 70 73 72 68

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 76 75 71

Wet (32%) 59 51 46 47 51 54 59 66 71 75 75 72
Above Normal (16%) 62 54 48 44 47 51 57 62 67 68 67 64
Below Normal (13%) 62 53 47 47 51 56 62 67 72 75 75 71

Dry (24%) 62 54 47 46 51 56 62 69 74 77 76 71
Critical (15%) 63 55 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 77 78 78 74
20% 64 55 49 48 52 57 63 70 76 77 77 73
30% 63 55 48 48 52 56 63 69 75 76 76 71
40% 63 54 48 47 51 56 62 69 74 76 75 70
50% 62 54 48 47 51 55 61 68 73 75 74 69
60% 62 53 47 46 51 55 61 67 73 75 74 68
70% 61 53 47 46 50 54 60 66 72 74 73 68
80% 60 53 46 45 50 54 58 65 71 73 72 67
90% 60 52 45 45 49 53 58 64 70 73 71 67

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 75 75 70

Wet (32%) 59 51 46 47 51 54 59 66 72 75 74 68
Above Normal (16%) 62 54 48 44 47 51 57 63 68 68 66 62
Below Normal (13%) 62 53 48 47 51 56 63 68 74 74 74 71

Dry (24%) 62 54 47 46 51 56 62 69 74 75 76 71
Critical (15%) 64 54 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 1.2 -1.7 -0.4 -0.3

0.2 0.1 0.1 -0.1 0.0 0.0 0.0 -0.1 0.4 1.3 -1.1 -0.3 -0.7

0.3 -0.2 0.2 0.0 -0.1 0.0 0.2 0.0 0.3 0.9 -1.8 -0.8 -1.7

0.4 0.0 0.3 0.1 -0.1 0.0 0.0 0.0 0.4 0.7 -1.4 -1.0 -2.2

0.5 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.3 0.9 -0.8 -1.3 -2.0

0.6 0.2 0.2 0.3 0.0 0.0 0.1 -0.1 0.5 0.9 -0.8 -0.7 -2.3

0.7 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.4 -1.2 -0.8 -2.2

0.8 0.3 0.3 0.1 0.0 0.0 0.2 0.0 0.0 0.3 -0.6 -0.9 -2.1

0.9 -0.1 0.1 -0.3 0.0 0.1 0.1 0.0 -0.1 0.3 -0.4 -0.7 -1.7

Full Simulation Period
b 0.2 0.1 0.1 -0.1 0.0 0.1 0.0 0.2 0.7 -0.9 -0.7 -1.6

Wet (32%) 0.1 0.2 -0.1 -0.1 0.0 0.0 0.0 0.0 0.2 -0.6 -1.2 -4.0

Above Normal (16%) 0.1 0.1 0.4 0.0 0.0 0.1 0.0 0.3 0.9 -0.5 -0.8 -2.1

Below Normal (13%) 0.1 0.3 0.6 0.0 -0.1 0.1 0.1 0.8 2.0 -0.9 -1.5 -0.2

Dry (24%) 0.1 0.1 0.2 0.0 0.0 0.0 0.0 0.3 0.6 -1.6 0.0 0.1
Critical (15%) 0.5 -0.3 -0.1 0.0 0.1 0.0 0.1 0.0 0.5 -0.6 0.0 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-23-4. Feather River at Mouth, Monthly Temperature 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 75 80 79 74
20% 64 55 49 48 52 57 64 69 74 78 78 73
30% 63 54 48 48 52 56 63 69 74 78 77 73
40% 63 54 48 48 51 56 62 68 73 77 76 72
50% 62 54 47 47 51 55 61 68 73 76 76 71
60% 61 53 47 46 51 55 61 67 72 75 75 70
70% 61 53 47 46 50 54 60 66 72 75 74 70
80% 60 52 46 45 50 54 58 65 71 74 73 69
90% 60 52 45 45 49 53 58 65 70 73 72 68

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 76 75 71

Wet (32%) 59 51 46 47 51 54 59 66 71 75 75 72
Above Normal (16%) 62 54 48 44 47 51 57 62 67 68 67 64
Below Normal (13%) 62 53 47 47 51 56 62 67 72 75 75 71

Dry (24%) 62 54 47 46 51 56 62 69 74 77 76 71
Critical (15%) 63 55 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 55 49 49 53 58 65 71 75 79 79 74
20% 64 55 49 48 52 57 63 70 75 77 78 74
30% 63 54 48 48 52 56 63 69 74 76 77 73
40% 63 54 48 47 51 56 62 68 73 76 76 72
50% 62 54 48 47 51 55 61 68 73 75 75 71
60% 61 53 47 47 51 55 61 67 72 75 74 71
70% 61 53 47 46 50 54 60 66 72 74 73 70
80% 60 52 46 45 50 54 58 65 71 73 72 69
90% 60 52 45 45 49 53 58 65 70 73 72 69

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 76 75 71

Wet (32%) 59 51 46 47 51 54 59 66 71 75 75 72
Above Normal (16%) 62 54 48 44 47 51 57 62 67 68 67 64
Below Normal (13%) 62 53 47 47 51 56 62 68 73 74 73 71

Dry (24%) 62 54 47 46 51 56 62 69 74 76 76 72
Critical (15%) 63 54 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 -0.3 -0.2 0.0 0.0 0.0 -0.3 0.1 0.0 -0.7 0.1 0.0
0.2 0.2 0.0 -0.1 0.0 0.0 -0.1 -0.1 0.2 0.3 -0.8 0.0 0.2
0.3 0.0 -0.1 -0.1 0.0 0.0 0.1 0.0 0.2 0.0 -1.9 0.4 0.0
0.4 -0.1 -0.1 0.0 -0.1 0.0 -0.1 0.0 0.0 0.1 -1.3 -0.2 0.1
0.5 0.1 -0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.4 -0.7 -0.9 0.1
0.6 0.0 -0.1 0.1 0.1 0.0 0.1 -0.1 0.1 0.2 -0.8 -0.3 0.4
0.7 0.5 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.2 -1.1 -0.6 0.4
0.8 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.3 -0.5 -0.7 0.0
0.9 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4 -0.5 0.4

Full Simulation Period
b 0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 -0.7 -0.3 0.2

Wet (32%) 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.5 -0.2 0.4
Above Normal (16%) 0.0 -0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.4 -0.4 -0.5 -0.1

Below Normal (13%) 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.4 1.1 -1.1 -1.7 0.3
Dry (24%) 0.3 -0.1 -0.1 0.0 0.0 0.0 0.0 0.1 -0.2 -1.1 0.3 0.2

Critical (15%) 0.3 -0.3 0.1 0.0 0.1 0.0 0.0 0.0 -0.2 -0.3 0.0 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-23-5. Feather River at Mouth, Monthly Temperature 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 75 80 79 74
20% 64 55 49 48 52 57 64 69 74 78 78 73
30% 63 54 48 48 52 56 63 69 74 78 77 73
40% 63 54 48 48 51 56 62 68 73 77 76 72
50% 62 54 47 47 51 55 61 68 73 76 76 71
60% 61 53 47 46 51 55 61 67 72 75 75 70
70% 61 53 47 46 50 54 60 66 72 75 74 70
80% 60 52 46 45 50 54 58 65 71 74 73 69
90% 60 52 45 45 49 53 58 65 70 73 72 68

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 76 75 71

Wet (32%) 59 51 46 47 51 54 59 66 71 75 75 72
Above Normal (16%) 62 54 48 44 47 51 57 62 67 68 67 64
Below Normal (13%) 62 53 47 47 51 56 62 67 72 75 75 71

Dry (24%) 62 54 47 46 51 56 62 69 74 77 76 71
Critical (15%) 63 55 46 46 52 57 64 69 74 79 78 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 65 56 50 49 53 58 66 71 77 78 78 73
20% 64 55 49 48 52 57 63 70 76 77 77 73
30% 63 55 48 48 52 56 63 69 75 76 76 71
40% 63 54 48 47 51 56 62 69 74 75 75 70
50% 62 54 48 47 51 55 61 68 73 75 74 69
60% 62 53 47 46 51 55 61 68 73 74 74 69
70% 61 53 47 46 50 54 60 66 72 74 73 68
80% 60 53 46 45 50 54 58 65 71 73 72 67
90% 60 52 45 45 49 53 58 64 70 73 71 67

Full Simulation Period
b 62 54 47 47 51 55 61 68 73 75 74 70

Wet (32%) 59 51 46 47 51 54 59 66 72 75 74 68
Above Normal (16%) 62 54 48 44 47 51 57 63 68 68 66 62
Below Normal (13%) 62 53 48 47 51 56 63 68 74 74 73 70

Dry (24%) 62 54 47 46 51 56 62 70 74 75 75 71
Critical (15%) 64 54 46 46 52 57 64 69 74 79 77 72

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

0.1 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.3 1.1 -1.7 -0.4 -0.4

0.2 0.1 0.1 -0.1 0.0 0.0 0.0 -0.1 0.7 1.3 -1.2 -0.3 -0.7

0.3 -0.1 0.3 0.0 -0.1 0.0 0.2 0.0 0.4 0.9 -1.9 -1.0 -1.7

0.4 0.0 0.3 0.1 -0.1 0.0 0.0 0.0 0.5 0.9 -1.5 -1.4 -2.3

0.5 0.2 0.1 0.2 0.0 0.0 0.0 0.0 0.4 0.8 -0.8 -1.3 -2.1

0.6 0.3 0.2 0.2 0.0 0.0 0.1 -0.1 0.7 0.8 -0.9 -0.9 -1.8

0.7 0.5 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.6 -1.2 -0.9 -2.2

0.8 0.2 0.4 0.1 0.0 0.0 0.2 0.0 0.0 0.4 -0.6 -0.9 -2.1

0.9 -0.1 0.1 0.5 0.0 0.1 0.0 0.0 -0.1 0.4 -0.4 -0.7 -1.7

Full Simulation Period
b 0.2 0.1 0.2 0.0 0.0 0.1 0.0 0.3 0.7 -1.0 -0.8 -1.6

Wet (32%) 0.1 0.3 -0.1 -0.1 0.0 0.0 0.0 0.0 0.2 -0.7 -1.3 -3.9

Above Normal (16%) 0.1 0.1 0.4 0.0 0.0 0.1 0.0 0.3 0.9 -0.5 -0.8 -2.1

Below Normal (13%) 0.1 0.2 0.6 0.0 -0.1 0.1 0.1 1.0 2.0 -0.9 -1.7 -0.3

Dry (24%) 0.1 0.0 0.2 0.0 0.0 0.0 0.0 0.6 0.6 -1.8 -0.1 0.0
Critical (15%) 0.5 -0.3 0.2 0.0 0.1 0.1 0.1 0.1 0.4 -0.7 -0.2 0.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on an 81-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Temperature (DEG-F)

Second Basis of Comparison

Statistic

Monthly Temperature (DEG-F)

Probability of Exceedance
a

Table B-23-6. Feather River at Mouth, Monthly Temperature 
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Surface Water Temperature Modeling – 
HEC-5Q Model Update 
Information about the methods and assumptions used for the Coordinated Long-
Term Operation of the Central Valley Project (CVP) and State Water Project 
(SWP) Environmental Impact Statement (EIS) analysis on surface water 
temperature is provided in this appendix.  This appendix is organized into three 
sections that are briefly described below: 

• Appendix 6B, Section A: Surface Water Temperature Modeling Methodology, 
Simulations, and Assumptions 

– The water quality impacts analysis uses the HEC-5Q and Reclamation 
Monthly Temperature models to assess and quantify effects of the 
alternatives on the environment.  This section provides information about 
the overall analytical framework linkages with other models. 

– This section provides a brief description of the assumptions for the surface 
water temperature model simulations of the No Action Alternative, 
Second Basis of Comparison, and other alternatives. 

• Appendix 6B, Section B: Surface Water Temperature Modeling Results 

– This section provides model outputs and a description of the model 
simulation output formats used in the analysis and interpretation of 
modeling results for the alternatives impacts assessment.   

• Appendix 6B, Section C: HEC-5Q Model Update for Surface Water 
Temperature Modeling  

– This section provides a detailed description of the compilation and updates 
of the HEC-5Q models performed during development of the EIS for the 
Trinity-Sacramento, American, and Stanislaus Rivers. 

6B.C.1 Introduction 

This section describes tasks that were undertaken to update the Trinity-
Sacramento River, American River, and San Joaquin River HEC-5Q models.  The 
work performed was for the Bureau of Reclamation (Reclamation).  Four tasks 
were performed as part of this update:  

• A housekeeping task where all existing work prior to the updates was 
compiled, organized, and modified to create a base version from which all 
future work would be based from.  

• A validation task where the Trinity-Sacramento and American River models 
were modified to better match observed data.   
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CalSim II were made where necessary.  

• A temperature targeting and selective withdrawal task where the logic used to 
define temperature targets major reservoirs operate as well as the withdrawal 
logic used to meet those targets was refined.   

The following sections in this appendix describe the background for the model 
updates, the five tasks, and the quality assurance/quality control (QA/QC) process 
used to ensure the quality of the work. 

6B.C.2 Background 

In January and February of 2014, there were three separate HEC-5Q modeling 
toolkits for Trinity-Sacramento, American, and San Joaquin River systems 
specifically for the EIS and based on CalSim II inputs.  These toolkits were 
developed from models that Don Smith of Resource Management Associates 
(RMA) had delivered to Reclamation previously.  Various issues began to arise 
with the model output results that resulted in a need to update the model files for 
several projects.  This produced project-specific model versions that were 
different from the model versions delivered by RMA.  After new issues continued 
to arise, it became apparent that there was a need to implement additional logic to 
the HEC-5Q model as well as provide organization and documentation for the 
models.   

6B.C.3 Housekeeping Task 

This section describes the Housekeeping Task, during which the initial work of 
compiling the Toolkit took place. 

The goal of the Housekeeping Task was to lay out, structure, and compile an 
initial temperature model toolkit (Toolkit) that would serve to organize all of the 
existing work for the San Joaquin River, Trinity-Sacramento River, and American 
River HEC-5Q models as well provide improvements necessary to create a 
foundation for future improvements to the temperature models.  The 
Housekeeping Task consisted of deciding on the contents of the Toolkit; laying 
out its structure; and compiling its contents, testing, improvements, and 
documentation.  

The Housekeeping Task first identified the contents of the Toolkit and how it 
would be structured.  It was recommended that there be one central HEC-5Q 
Toolkit that would contain an individual folder for the San Joaquin River, the 
Trinity-Sacramento Rivers, and the American River models.  Within each river 
folder, there would be a complete application model (files, data, protocol 
document, and QA/QC tools) based on CalSim II inputs and that could support 
climate change scenarios.  The river folders would also contain a complete 
calibration model from which the application model was developed.  The Toolkit 
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would support running the model through a batch process, which is the process 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 

28 

29 
30 

31 
32 
33 
34 
35 
36 

through which the previous toolkits were run, as well as through the graphical 
user interface (GUI).  Both the batch process and the GUI would utilize the same 
model files in order to eliminate redundant files.  The models would run on the 
same executables, contained in a folder separate from the river folders (labeled 
bin).  There would also be a folder for the GUI, which would include all the files 
required to run the GUI and a protocol document.  There would also be a central 
reference document library and a version control folder that would track the 
source and changes of all the files contained within the Toolkit over the course of 
the updates.   

The reference document library is a compilation of documents that were deemed 
necessary or useful as references for the user of the Toolkit.  Included with the 
reference document library was the development of an HEC-5Q Quick Start 
Guide that was requested by Reclamation as part of the updates.  This quick start 
guide provides an overview of how the all the model components work. 

The file structure was designed to be compatible with either the use of the Batch 
Process or the GUI to run the models and to be consistent with the file structure 
used for the modeling for EIS.  Ideally, the use of the GUI would fit within this 
structure.  However, after some investigation into how the GUI locates the 
required input files, it was determined that using the GUI within the file structure 
and using only one set of model files for both the Batch Process and the GUI 
would require code changes to the GUI itself.  Therefore, a decision was made to 
not fully implement the GUI into the Toolkit but to include it anyway. 

After identifying the contents of the Toolkit and laying out the structure, the next 
task was to compile the contents.  This involved reconciling different versions of 
the model files.  Table 6B.C.1 shows the model versions that were reconciled for 
each river.  

Table 6B.C.1 HEC-5Q Model Toolkits Reconciled during the Housekeeping Task 
River Models Toolkits 

Trinity-
Sacramento 

SRWQM** Extension (October 2013) Remand_SRWQM_Toolkit  
(January 24, 2014) 

San 
Joaquin 

CDFW* SJR Model (June 2013) Remand_SJR_HEC5Q_Toolkit 
(February 21, 2014) 

American SRWQM Extension (October 2013) Remand_FAST_HEC5Q_Toolkit 
(February 18, 2014) 

a. California Department of Fish and Wildlife 
b. Sacramento River Water Quality Model 

There were substantial differences between the versions of the Trinity-
Sacramento River model.  The SRWQM model (January 2014) was originally 
developed in 2002 and modeled only the Trinity River (to below Lewiston Dam) 
and the Sacramento River (to below Knights Landing).  The SRWQM Extension 
(October 2013) extended the SRWQM model to include the Feather River (from 
Oroville Reservoir), the American River (from Folsom Reservoir), the Sutter 
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Bypass, and the lower Sacramento River (to below Freeport).  The SRWQM 1 
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Extension included new meteorological data that the Feather and American River 
extensions of the model were calibrated to.  However, the older Trinity-
Sacramento River section of the model was not recalibrated to the new 
meteorological data.   

During compilation of the Toolkit, it was recommended that the Trinity and 
Sacramento River sections of the SRWQM Extension be the versions used 
moving forward.  Those sections represented the latest modeling logic and nodal 
layout, including the Sutter Bypass.  However, changes had to be made to the 
SRWQM Extension files before it could be incorporated.  First, the Feather River 
was removed completely from the model files, as well as the lower Sacramento 
River (from the Feather River confluence to below Freeport) because it receives 
inputs from the Feather River.  Second, a validation procedure was undertaken to 
adjust the necessary model parameters in order to incorporate the updated Gerber 
California Irrigation Management Information System (CIMIS) station 
meteorological data.  A detailed description of this validation procedure is 
described below. 

The San Joaquin River and American River versions were mostly consistent 
between the versions.  Changes had been made on the Stanislaus River primarily 
for consistency with CalSim II.  During the Housekeeping Task, an increase in the 
Tulloch power plant outflow capacity was implemented in the Toolkit.  It should 
be noted that the previous versions of the San Joaquin River model included 
Electrical Conductivity as an additional output parameter of the model.  This 
capability was removed for the Toolkit. 

The American River version had a spreadsheet that computed downstream 
temperature targets for Folsom Outflow and Watt Avenue and two file changes 
for consistency with CalSim II.  The spreadsheet and file changes were included 
in the Toolkit.  During the Housekeeping Task, implementation of the Folsom 
Water Supply Intake Temperature Control Device (Folsom TCD) was included.  
Implementing the logic for the Folsom TCD required a validation run of the 
American River, which is described in detail below. 

Compilation of the Toolkit into the agreed upon file structure included the need to 
change the reconciled files.  These changes included changing path names in the 
batch files and renaming files so that there was a consistent naming convention 
across the three different river models.  Also, among the changes was the 
implementation of common executables for the CalSim II pre-processor and 
HEC-5Q for each of the three models.  This would eliminate redundant files and 
make changes to the CalSim II pre-processor and HEC-5Q codes easier, as code 
changes would only occur in one file.  Also among the changes was the 
implementation of common executables for the CalSim II pre-processor and 
HEC-5Q.   

In addition to the elements required for the models, model files and data from 
previous work that were part of the development of the models were compiled.  
These included the 2002 Sacramento River calibration (RMA 2003), the 2013 
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American River calibration (RMA 2013), the 2013 Stanislaus River calibration, 1 
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and the Sacramento River and American River validations described below. 

6B.C.4 Validation 

This section describes the validation procedures and required updates to the 
model for the Trinity-Sacramento and American River models. 

6B.C.4.1 Trinity-Sacramento River 
The Trinity-Sacramento River model was originally developed and calibrated in 
2002, using meteorological data from the Gerber CIMIS station (RMA 2003).  
Since that 2002 calibration, the model code has changed and there are updated 
meteorological data from the Gerber CIMIS station.  During the Housekeeping 
Task, it was recommended that the Trinity-Sacramento River model incorporate 
the updated meteorological data from the Gerber CIMIS station.  Fully 
incorporating the updated Gerber meteorological data would require a full 
recalibration of the model, which was beyond the scope of this project.  Instead, a 
validation task was conducted to produce temperature results similar to the 2002 
calibration.  The validation task assumed the following conditions: 

• 1981-2002 hydrology from the 2002 calibration  
• Ambient temperature data that were used in 2002 
• Revised meteorology developed in 2012 
• Control point configuration consistent with CalSim II 
• Bypasses included in the model representation 

During the validation process, equilibrium temperature scaling factors for the 
reservoirs, reaches, reservoir inflows, and tributary inflows were adjusted to 
match observed data.  The scaling factors were adjusted to compensate for higher 
equilibrium temperatures of the updated Gerber meteorology data.  The 
equilibrium temperatures of the updated Gerber meteorology were higher than the 
2002 Gerber meteorology because the updated data were computed without a 
wind speed scaling factor assumption, while the 2002 data had been computed 
with an assumed wind speed scaling factor. 

Several comparison plots and tables from select locations that are representative 
of the computed versus observed temperature results of the Trinity-Sacramento 
River validation are contained in Appendix 6B, Section A.  Comparison plots and 
tables at additional locations can be found in the document titled Trinity 
Sacramento River 2014 Validation Plots included in the file set for this report.  In 
general, the validation task resulted in computed temperatures that had good 
agreement with observed data.  Table 6B.C.2 shows the average computed and 
observed temperature at select locations in the Trinity-Sacramento River model.  
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Table 6B.C.2 Average Computed and Observed Temperatures at Select Locations 1 
2 Resulting from the Validation of the Trinity-Sacramento River Model 

Location 
Average Computed 

Temperature (⁰F) 
Average Observed 
Temperature (⁰F) 

Trinity River below Lewiston Dam 48.3 47.9 

Sacramento River below Shasta 
Dam 

49.8 58.6 

Sacramento River below Keswick 
Dam 

51.0 51.1 

Sacramento River below Clear 
Creek 

51.8 51.6 

Sacramento River at Balls Ferry 52.7 52.7 

Sacramento River at Bend Bridge 53.3 53.8 

Sacramento River at Red Bluff 53.8 54.1 

Sacramento River at Tehama 54.2 54.2 

Sacramento River at Woodson 
Bridge 

55.1 55.1 

Sacramento River at Butte City 57.8 57.9 

Sacramento River above Colusa 
Drain 

59.4 58.8 
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The American River HEC-5Q model was developed in 2013 as part of the  
SRWQM Extension (RMA 2013).  Subsequent to this initial development, the  
model shortcomings listed below were identified and addressed.  Implementing  
the fixes required for these shortcomings required a validation of the American  
River HEC-5Q model data to make sure they still matched observed data.  

6B.C.4.2.1 Folsom Water Supply Temperature Control Device  
The Folsom Water Supply Intake Temperature Control Device (Folsom TCD)  
was not properly represented in the 2013 calibration model, resulting in  
withdrawal of cold water at depth.  The model was modified to represent the  
withdrawal as a movable port that can move based on the following operating  
objectives and constraints:  

• Minimum submergence limit of 15 feet.  The negative value indicates the  
variable level output as opposed to a fixed port representation that was  
original envisioned.    

• Maximum temperature constraint of 18⁰C.  The outlet will be lowered to  
access this or a lower temperature when constrained by the minimum  
submergence requirement.  

• Operating elevation range between 320 feet and 460 feet.  
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The LD record in Figure 6B.C.1 shows the change in the American River 1 
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HEC-5Q data file implemented for the Folsom TCD. 

 

 
Figure 6B.C.1 Change in the American River HEC-5Q Data File for the Folsom 
Water Supply Intake Temperature Control Device 

Current assumptions / data

6B.C.4.2.2 Folsom Inflow Temperatures 
Inflow temperatures were lowered relative to observed data in the 2013 
calibration model to compensate for the low level extraction of cold water by the 
fixed depth domestic water supply outlet.  These inflow temperatures were 
increased relative to the 2013 calibration model temperatures with the 
implementation of the new Folsom TCD logic. 

6B.C.4.2.3 Folsom Evaporation 
A change in the L2 record (see Figure 6B.C.2) was made to account for the 
separation of evaporation in CalSim II.  The standard version of HEC-5Q will 
only accommodate a single diversion; however, CalSim II reports evaporation as 
a flow equivalent rate (E8) which is represented as a surface diversion in HEC-5Q 
while the Folsom Lake domestic water supply diversion (D8) is diverted at depth.  
Therefore, these two rates cannot be combined for accurate temperature 
simulation.  From a flow accounting perspective (HEC5), the total flow diverted 
from the lake is E8+D8.  By setting IQDEV = 2, the evaporation component of 
total diversion is defined as a DSS path using the ZR Record and subtracted from 
E8+D8 in HEC-5Q. 
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Figure 6B.C.2 Change in the American River HEC-5Q Data File to Separate 
Evaporation from Total Diversion at Folsom Dam 

6B.C.4.2.4 River Mile Correction 
The river mile location of Nimbus and Folsom Dams were improperly defined in 
the 2013 calibration model.  A half-mile reach was inserted below Nimbus Dam 
to match the river mile locations of Nimbus and Folsom Dams in the HEC-RAS 
model.  The Nimbus Dam went from river mile 22 to 22.5 and Folsom Dam went 
from river mile 28.7 to 29.2.  This change affects temperature results. 

In general, the validation resulted in good agreement between computed and 
observed temperatures.  The average computed and observed temperatures at 
select locations in the American River model are shown in Table 6B.C.3. 

Table 6B.C.3 Average Computed and Observed Temperatures at Select Locations 
Resulting from the Validation of the Trinity-Sacramento River Model 

Location 
Average Computed 

Temperature (⁰F) 
Average Observed 
Temperature (⁰F) 

American River below Nimbus 
Dam 

56.5 56.7 

American River at William Pond 
Park 

57.7 57.7 

American River at Watt Avenue 58.5 58.3 

6B.C.5 Flow/Boundary Condition Mapping 

HEC-5Q receives flow inputs from CalSim II through the CalSim II_HEC-5Q 
pre-processing executable.  Monthly CalSim II flow and storage time series 
outputs are read into the executable where they are combined and mapped to 
nodes in the HEC-5Q model based on specifications in the [River model]_CS.dat 
(e.g. SR_CS.dat) file, converted to daily time series, and stored in the HEC-5Q 
input DSS file (CalSim II_HEC5Q.DSS).  In the case of the storage time series, a 
daily patterning procedure is applied.  As part of the temperature model updates, 
several modifications were made to improve the flow mapping of CalSim II to 
HEC-5Q.  Additionally, HEC-5Q provides flow and temperature inputs to several 
fisheries models.  These modifications are described below. 

6B.C.5.1 Sutter Bypass Boundary Conditions Mapping 
During modifications of the SRWQM Extension model files for the 
Trinity-Sacramento River model, it was determined that there was some incorrect 
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mapping with the CalSim II schematic at Butte Creek.  Specifically, there was 1 
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double-counting of the Butte Creek Inflow at the Knights Landing control point.  
In CalSim II, Butte Creek inflow is input into the Sutter Bypass.  However, in the 
SRWQM Extension, that inflow was added directly into the Sacramento River, 
causing higher flows in the Sacramento River at Knights Landing in the HEC-5Q 
model as compared to CalSim II.  The Butte City inflow record (specifically 
IN118 in the SR_CS.dat file) was removed in the SR_5CS.dat file for the final 
Trinity-Sacramento River model. 

6B.C.5.2 American River Flow Mapping Change 
The control point resolution below Nimbus Dam was inadequate in the 2013 
calibration model to properly allocate the City of Sacramento withdrawal.  This 
lack of resolution presented a problem in relating HEC-5Q flows to CalSim II 
flows.  The additional control point that localizes the City of Sacramento 
withdrawal is shown on Figure 6B.C.3.  The additional control point (CP) #572 
results in the depletions / accretions being distributed uniformly between CP 572 
and CP 578 (mile 7.5 to mile 22.0).  The City of Sacramento diversion is applied 
at CP 570.  This change only has a small impact on temperature (it reduces 
temperatures at Watt Avenue up to +/- 0.5⁰F). 

 

 
Figure 6B.C.3 Schematics of HEC-5Q and CalSim II Models with Additional Control 
Point 572  

CALSIMII

HEC5Q
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6B.C.5.3 Stanislaus River 1 
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The flow mapping between CalSim II and HEC-5Q in the Delta-Mendota Canal 
section of the San Joaquin River model is currently inadequate and results in 
serious flow differences.  To fully address this requires a modification to the 
CalSim II schematic, which is beyond the scope of the work to update the 
temperature models.  Since the EIS only focuses on temperature effects from 
Reclamation operations on the Stanislaus and Lower San Joaquin Rivers, the San 
Joaquin River model was reduced to only include the Stanislaus River and the San 
Joaquin River from the Stanislaus River confluence to the head of Old River.  A 
requirement of this model to run and simulate temperatures at Vernalis was to 
develop a boundary condition time series of inflow temperature at the San Joaquin 
River above the Stanislaus River confluence.  This time series would incorporate 
all the upstream temperature effects due to water operations above this point in 
the San Joaquin River basin (including Friant, Mendota Pool, and the Tuolumne 
and Merced Rivers).  This time series was generated with the February 21, 2014 
San Joaquin River HEC-5Q model using the EIS No Action Alternative Q5 
CalSim II results for inputs. 

6B.C.5.4 Mapping to Fisheries Models 
The capability of mapping HEC-5Q flow and temperature outputs with three 
fisheries models was added to the Sacramento River model, including SALMOD, 
Reclamation Mortality model, and Cramer Fish Sciences models. 

6B.C.6 Temperature Target, Selective Withdrawal, 
and Operational Outputs 

This section describes the temperature targeting and/or selective withdrawal 
changes and procedures for the Trinity, Shasta, and Folsom Dams.  These changes 
were completed after the validation was deemed appropriate because the 
temperature targets do not affect the matching of the observed temperatures; the 
validation period of record occurred when the Trinity Dam auxiliary outlet and 
Folsom Dam low-level outlets were not used. 

6B.C.6.1 Trinity River 

6B.C.6.1.1 Seasonal Temperature Target Schedule 
A simplistic approach for seasonal temperature targets was implemented for the 
Trinity River.  The seasonal targets are shown in Table 6B.C.4.  The temperature 
targets of importance are the 49⁰F temperatures between August and November 
when temperature management is the most crucial on the Trinity River and the 
auxiliary outlet (described in the next section) is allowed to operate.  The 60⁰F 
temperature target was implemented to force power generation in the model.   
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Table 6B.C.4 Seasonal Temperature Targets for Trinity Dam to Operate to in the 1 
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HEC-5Q Model 
Date Temperature Target 

January 1 60⁰ F 

July 31 60⁰ F 

August 15 49⁰ F 

November 30 49⁰ F 

December 1 60⁰ F 

December 31 60⁰ F 

 

Trinity Dam has a low-level (auxiliary) outlet, a morning glory spillway, and a 
single-level power intake that doubles as a high capacity river outlet.  The 
relevant input data for Trinity Dam in the Trinity-Sacramento HEC-5Q data file 
are shown on Figure 6B.C.4. (Note that the line numbers are for reference only 
and are not line numbers in the Trinity-Sacramento HEC5Q data file.)  Additional 
diagrams that were used as the basis for the improvements to Trinity Dam 
selective withdrawal logic in the Trinity-Sacramento River model are included in 
later portions of this appendix. 
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Figure 6B.C.4 Input Data Relevant to the Trinity Dam Selective Withdrawal 
Procedure in the Trinity-Sacramento HEC-5Q Data File 

As the auxiliary outlet and power intake are at a fixed elevation, the only 
available temperature control option is to bypass power generation and divert 
colder temperature flows to the auxiliary outlet.  The allocation between the 
auxiliary (power bypass) and power flows is designed to meet the seasonal 
temperature targets described earlier based on the Trinity-specific data described 
below. 

The Line 29 (L5) defines the auxiliary outlet characteristics and serves as the 
power bypass outlet.  The first 72 columns are standard inputs while the 
additional data beyond column 72 constrain operation rules for power bypass to 
the auxiliary outlet.  The constraints imply that the auxiliary outlet can be 
throttled to a specified flow rate.  In reality, the auxiliary outlet is fully open or 
completely closed.  Therefore, the fraction of the total outflow translates to a time 
period when the auxiliary outlet is fully open.  Power flows would provide the 
minimum flow requirement for the river above Lewiston Lake.  Mixing within 
Lewiston Lake is assumed to blend the flows of different temperatures. 
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• Col 73-80: Maximum fraction of the total out flow allowed through the 1 
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auxiliary outlet (power bypass) 

• Col 81-88: Minimum fraction of the total outflow required for bypass through 
the auxiliary outlet 

• Col 89-96: Maximum flow through the auxiliary outlet in cubic feet per 
second (cfs) 

• Col 97-112: Calendar date limits for power bypass to the low-level outlet.  
These dates override the limits set by the “PT” record. 

Lines 31 and 32 (L6 and L7) are standard inputs defining the spillway crest length 
and power intake area as well as the flow capacity and elevation.  The maximum 
flow for both the auxiliary (L5) and power intake (L7) serve as placeholder data.  
The actual flow rates are defined within the code as a function of lake elevation.  
When the flow and elevation conditions fall within the constraints seen in 
Figure 6B.C.3, the generation flow is added to the river outlet capacity seen in 
Figure 6B.C.2.  From a temperature simulation perspective, there is no difference 
between power flow and river release flows as they share the same outlet conduit.  
The power production only adds to the total flow capacity of the common outlet 
tunnel. 

6B.C.6.1.2 Trinity Dam Operations Output 
A single comma-delimited output file is generated by the Trinity Dam-specific 
option.  This file is named on the “USBR_OPP " record that triggers the power 
bypass option.  This comma-delimited file (“Trinity Power Bypass.txt”) when 
imported into Excel produces a file that summarizes the outlet operation and other 
pertinent data.  The file includes daily lake storage and elevation, flow capacity 
and allocation to the auxiliary and power outlets, total outflow (release), target 
and outflow temperature, and spill information.  The screen capture shown in 
Figure 6B.C.5 is an example of the resulting Excel file.  There are two flags that 
indicate constraints on the bypass flow.  In the example, August 28 is the day that 
is constrained by the maximum daily flow limit. 
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Figure 6B.C.5 Example Trinity Outlet Operations File Generated when Running the 
Model (The file is titled “Trinity Power Bypass.txt after the Trinity-Sacramento 
River model is run”) 

6B.C.6.2 Shasta Dam 

6B.C.6.2.1 Seasonal Temperature Target Schedule 
A Shasta Dam release temperature target scheduling spreadsheet for the Trinity-
Sacramento River model was developed using logic that was derived from the 
National Marine Fisheries Service 2009 Biological Opinion on the Long-Term 
Operations of the Central Valley Project and State Water Project (NMFS BO) and 
actual temperature management operations provided by Reclamation.  The 
spreadsheet generates a PT record that is referenced at line 580 in the Trinity-
Sacramento HEC-5Q data file. 

6B.C.6.2.2 Shasta Operations Output File 
Two comma-delimited files (*.2xl) are produced that summarize the Shasta TCD 
operation.  Both files provide similar information; however, the file 
"TCD_xx.log0.2xl" contains zeros while "TCD_xx.log.2xl" contains blanks in the 
computed flows and temperatures columns.  The blank-filled file is easier to read 
but precludes arithmetic manipulation.  Figure 6B.C.6 is an example Excel file 
generated by the “TCD_xx.log0.2xl” text file.  This figure separated into two 
parts for ease of reading.  
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Figure 6B.C.6 Example Shasta Outlet Operations File Generated in the Model (The 
file is titled “TCD_xx.log.2xl after the Trinity-Sacramento River model is run”) 

Columns A - U 

 
Columns V-AG 

 
 

Columns D-K list the number of shutters and flow allocation to the top, middle, 
penstock and lower levels.  Columns M-S list the leakage flows by elevation 
ranges.  (Note that these leakage flows may have changed due to shutter 
maintenance and modification.)  

Column C equals columns L+T (total release and power flow components) and 
are identical except when the power flow capacity is exceeded. When the total 
release exceeds the allowable power flow, the excess is allocated to the sluice gate 
with the temperature nearest the temperature objective.  Use of the spillway 
occurs only after the power and sluice gate are fully utilized.  Columns V-Z list 
the sluice gate and spillway flows.  

The remaining columns report water temperatures.  The shutter temperatures 
(AB-AE) are reported for all possible levels even though there may be no flow.  

Draft LTO EIS 6B.C-15  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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AA and AM report the temperature object and the power flow temperature 
respectively.  The remaining columns report the sluice and spillway temperatures 
only when there is flow. 

6B.C.6.3 Folsom Dam 

6B.C.6.3.1 Seasonal Temperature Target Schedule 
A Folsom Dam release temperature target scheduling procedure for the American 
River model was developed using logic that was derived from the NMFS BO and 
actual temperature management operations provided by Reclamation.  The 
spreadsheet generates a PT record that is referenced at line 262 in the American 
River HEC-5Q data file.   

6B.C.6.3.2 Selective Withdrawal Operations 
The shutter position and power bypass are set to meet the temperature targets 
based on the Folsom-specific data described below.  Figure 6B.C.7 shows the 
relevant input data for Folsom Dam in the American River HEC-5Q data file and 
has additional comments that supplement this text. (Note that the line numbers are 
for reference only and are not line numbers in the American River HEC-5Q 
data file.) 

 
Figure 6B.C.7 Input Data Relevant to the Folsom Dam Selective Withdrawal 
Procedure in the American River HEC-5Q Data File 

Line 19 (L5) defines the low level outlet characteristics that serves as the power 
bypass outlet.  The first 72 columns are standard inputs while the additional data 
beyond column 72 control operation of the power bypass.  The following three 
inputs provide limit on flow and date limits for power bypass.  

• Col 73-80: Maximum fraction of flow through the low level power bypass 
• Col 81-88: Minimum fraction of flow through the low level power bypass 
• Col 89-96: Maximum flow through the low level power bypass  
• Col 97-112: Calendar date limits for power bypass to the low level outlet 
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Line 29 (L7) is a standard input for representing a multi-port withdrawal 1 
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structure.  For the Folsom Lake TCD (shutters) option, the standard inputs are 
used to define the penstock (all shutters raised) and three possible shutter 
elevations and the shutter submergence criteria.  The value defined in columns 
81-88 (.10) is the threshold fraction of the total flow required for a shutter change. 

Line 36 initiates the Folsom Dam-specific option.  The character string "Save 
opp:" (“USBR_opp” is an alternate flag) combined with the control point number 
590 triggers this outlet operation option.  Two adjacent shutters are operated and 
flow is allocation between shutters to provide an outflow that approximates the 
target temperature.  Following the file naming, a series of months (e.g., December 
thru March) may be included to specify that shutters be set in the lowered 
position.  During tainter gate operation, the shutters are operated to meet the 
temperature objective after correcting for the temperature of the spill.  Including 
“SPILL#1” following the months will force the outflow at the highest possible 
level, thus conserving the cold water resource. 

6B.C.6.3.3 Folsom Dam Operations Output 
There are two output files generated by the Folsom-specific option.  The 
"Folsom.TCD.Opp" is a text file that is produced as the simulation progresses. 
This text file is reformatted to produce a file with a “2xls” file extension upon 
completion of the temperature simulation (this file will not be created if the run 
ends prematurely).  This comma-delimited file, when imported into Excel, 
produces a file that summarizes the Folsom shutter operation and power bypass.  
The file includes daily flow allocation, outflow temperature, temperature 
compliance, lake elevation and storage information.  An example of the resulting 
Excel file is shown on Figure 6B.C.8.  There are two flags in column A that 
indicate operation constrained by lake elevation or specified shutter lowering.  
Shutter changes are indicated by “TRUE” in column C.  Shutter changes are 
indicated when a shutter level is discontinued and when a new shutter level is 
added.  In reality, the two shutter changes indicated on September 22 and 26 
would actually be one change in which the “middle raised” shutter (one or two 
shutter bays) would remain unchanged while both remaining shutters in the 
“upper raised” position would be removed to move from the “upper raised” 
condition to the “lower raised” condition.  The number of shutter bays at the 
indicated level is not considered in the flow allocation.  Therefore, the total 
generation flow for a shutter level may exceed the capacity of a single penstock.  
Power bypass assumes that all shutters are raised and the power bypass fraction is 
indicated only by flow.  There are temperatures circled in red in the sample output 
that have no corresponding flow.  These temperatures indicate that a shutter 
change would have occurred if not for the minimum flow requirement. 
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Figure 6B.C.8 Example Folsom Outlet Operations File Generated when Running the 
Model (The file is titled “Folsom.TCD.Opp.txt after the American River model is 
run”) 

The other Folsom operations output (Figure 6B.C.9) is a text file that summarizes 
the Folsom TCD operation.  The file is named “WS_TCD.txt” and includes the 
operational information seen below.  The output is daily except when the 
reservoir element location changes and there is an additional line of output during 
that day. 

 
Figure 6B.C.9 Example Folsom TCD Operations File Generated when Running the 
Model (The file is titled “WS_TCD.txt after the American River model is run”) 

6B.C.7 Quality Assurance/Quality Control 

This section describes two different elements of the QA/QC process used to 
ensure the quality for the Toolkit.  The first section describes the update and 
review process for the Toolkit.  The second section describes the spreadsheets that 
were developed to perform a QA/QC process on application model runs from the 
Toolkit. 
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Three QA/QC spreadsheet tools were also developed as part of the updates to the 
Toolkit.  The spreadsheet tools are designed to be used for a QA/QC process of all 
application model runs from the Toolkit. 

6B.C.7.1.1 CalSim II and HEC-5Q Comparison Spreadsheet 
The first spreadsheet tool HEC5Q_CalSim II_QA/QC_[River 
Model]_rev06_011615_Template_NAA_Example compares CalSim II storages 
and flows with HEC-5Q storages and flows to ensure that storages and flows are 
translating correctly.  A procedure for performing a QA/QC of CalSim II and 
HEC-5Q flows and storages is described in the spreadsheet.  Minor differences 
between CalSim II input flows and HEC-5Q output flows are expected because 
HEC-5Q storages and flows are modified to meet downstream temperature 
targets.  In addition, not all HEC-5Q output locations map well with CalSim II 
nodes, which can cause significant flow differences.  The flow mapping task 
reduced this issue but additional changes to CalSim II are required.  Expected 
differences for each HEC-5Q location are described in the spreadsheet and 
deviations from those expected results are recommended to be investigated for 
potential issues. 

6B.C.7.1.2 HEC-5Q Alternative Comparison Spreadsheet 
The second spreadsheet tool HEC-5Q_AltCompare_[River 
Model]_rev03_012715_Template_Example compares HEC5Q storages, flows, 
and temperatures between two alternatives to ensure that temperature results make 
logical sense based on flow and storage differences.  A procedure for performing 
a temperature comparison procedure is described in the spreadsheet.  This 
spreadsheet assumes that a comparison procedure of flows and storages 
differences has been already been completed as part of review of CalSim II results 
and that the flow and storage differences are accurate.  Use of this spreadsheet 
requires the user to have performed a prior HEC-5Q and CalSim II QA/QC 
procedure with the tool described previously for both alternatives.  It also requires 
the user to have a prepared expectation of temperature differences based on their 
knowledge of the differences between the alternatives. 

6B.C.7.1.3 Operation Diagnostic Spreadsheets 
The third spreadsheet tool is an operation diagnostic tool [Reservoir] 
_Operations_Diagnostic_rev01_030515.  There is one for Shasta, Trinity, and 
Folsom Dams.  The purpose of the tool is to graphically display the flows and 
temperatures through the various temperature control structures and outlets for 
Shasta, Trinity, and Folsom Dams to view how the reservoirs are operating to 
meet downstream temperature targets.   

6B.C.8 Trinity-Sacramento River Model Validation  

This section provides comparisons between observed temperature data and 
computed temperature results from the validation task for the Trinity-Sacramento 
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River.  Figures 6B.C.10 through 6B.C.42 present geographic locations used in the 1 
2 
3 
4 
5 

6 
7 
8 

HEC-5Q Model and comparisons of observed and computed data at these 
locations.  Observed results are from Reclamation, Department of Water 
Resources (DWR), and U.S. Geological Survey (USGS) data.  The results 
indicate overall good agreement between computed and observed data.   

 
Figure 6B.C.10 Schematic of the Trinity-Sacramento River HEC-5Q Model Upstream 
of Red Bluff Diversion Dam Location 
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Figure 6B.C.11 Trinity Lake Observed (blue dots) and Computed (black line) 
Temperature Profiles Resulting from the Trinity-Sacramento River Validation   
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Figure 6B.C.12 Trinity River below Lewiston Dam Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the Trinity-Sacramento River 
Validation  
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Figure 6B.C.13 Trinity River below Lewiston Dam Observed (Y-Axis) and Computed 
X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento River 

Validation 

Table 6B.C.5 Trinity River below Lewiston Dam Computed and Observed Statistical 
Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences  

(oF) 

Jan 356 46.60 45.23 1.37 2.04 1.77 

Feb 394 46.59 45.60 1.00 1.73 1.37 

Mar 468 47.99 46.99 1.00 2.04 1.57 

Apr 468 47.79 48.06 -0.27 1.77 1.31 

May 490 48.08 48.16 -0.08 1.47 1.12 

Jun 452 48.71 48.91 -0.20 1.73 1.42 

Jul 336 49.24 49.82 -0.58 1.96 1.72 

Aug 344 49.68 50.21 -0.53 1.98 1.72 

Sep 356 49.85 49.97 -0.12 1.49 1.22 

Oct 366 49.64 49.47 0.16 1.68 1.16 

Nov 354 48.58 48.01 0.57 1.58 1.15 
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Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences  

(oF) 

Dec 296 47.29 45.48 1.81 2.01 1.82 

Jan-Mar 1218 47.13 46.02 1.11 1.94 1.56 

Apr-Jun 1410 48.19 48.37 -0.18 1.66 1.28 

Jul-Sep 1036 49.60 50.00 -0.40 1.82 1.55 

Oct-Dec 1016 48.58 47.80 0.79 1.75 1.35 

Average 
Year 

4680 48.31 48.00 0.31 1.79 1.43 
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Figure 6B.C.14 Whiskeytown Lake Observed (blue dots) and Computed (black line) 
Temperature Profiles Resulting from the Trinity-Sacramento River Validation 

Draft LTO EIS 6B.C-23  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

 1 
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Figure 6B.C.15 Clear Creek below Whiskeytown Lake Observed (red) and 
Computed (blue) Temperature Time Series Resulting from the Trinity-Sacramento 
River Validation 
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Figure 6B.C.16 Spring Creek Powerhouse Observed (red) and Computed (blue) 
Temperature Time Series Resulting from the Trinity-Sacramento River Validation 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Table 6B.C.6 Clear Creek below Whiskeytown Computed and Observed Statistical 1 
Comparison 2 

Period Values 
Computed 

(oF) 
Observed 

(oF) Bias (oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan 458 47.11 47.07 0.05 5.17 3.15 

Feb 432 47.22 46.37 0.85 1.99 1.64 

Mar 464 47.95 47.31 0.64 1.75 1.46 

Apr 444 49.43 48.76 0.67 2.16 1.34 

May 480 50.89 50.44 0.45 0.97 0.79 

Jun 458 52.36 51.93 0.43 1.03 0.75 

Jul 460 53.23 53.19 0.04 0.74 0.58 

Aug 474 53.57 53.57 0.00 0.50 0.36 

Sep 418 53.01 53.54 -0.52 3.81 1.22 

Oct 326 52.59 53.55 -0.97 6.01 2.44 

Nov 352 51.37 53.14 -1.77 8.04 4.06 

Dec 414 48.47 49.72 -1.25 6.63 3.82 

Jan-Mar 1354 47.43 46.93 0.50 3.37 2.09 

Apr-Jun 1382 50.91 50.40 0.51 1.47 0.95 

Jul-Sep 1352 53.28 53.43 -0.15 2.18 0.70 

Oct-Dec 1092 50.64 51.97 -1.33 6.95 3.48 

Average 
Year 

5180 50.56 50.61 -0.05 3.87 1.72 

 
 

Draft LTO EIS 6B.C-25  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.17 Shasta Lake Observed (blue dots) and Computed (black line) 
Temperature Profiles Resulting from the Trinity-Sacramento River Validation 
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Figure 6B.C.18 Sacramento River below Shasta Lake Observed (red) and 
Computed (blue) Temperature Time Series Resulting from the Trinity-Sacramento 
River Validation 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.19 Sacramento River below Shasta Lake Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento 
River Validation 

 

Table 6B.C.7 Sacramento River below Shasta Lake Computed and Observed 5 
6 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan 424 49.16 49.82 -0.66 1.69 1.21 

Feb 404 47.04 48.19 -1.15 1.92 1.54 

Mar 384 46.81 47.89 -1.08 1.83 1.39 

Apr 364 47.77 48.74 -0.97 2.12 1.62 

May 386 48.27 48.81 -0.54 1.62 1.18 

Jun 428 48.46 49.03 -0.56 1.54 1.09 

Jul 374 49.19 50.03 -0.84 1.59 1.23 

Aug 408 49.40 50.79 -1.39 2.11 1.72 

Sep 410 50.80 51.70 -0.90 1.73 1.35 

Oct 318 53.10 53.39 -0.28 1.34 1.06 

Nov 360 55.27 55.00 0.27 1.49 1.09 

Draft LTO EIS 6B.C-27  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Dec 318 53.05 53.14 -0.09 1.16 0.86 

Jan-Mar 1212 47.71 48.66 -0.96 1.81 1.38 

Apr-Jun 1178 48.19 48.87 -0.68 1.77 1.28 

Jul-Sep 1192 49.81 50.86 -1.05 1.83 1.44 

Oct-Dec 996 53.87 53.89 -0.03 1.34 1.01 

Average 
Year 

4578 49.72 50.43 -0.71 1.71 1.29 
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Figure 6B.C.20 Sacramento River below Keswick Dam Observed (red) and 
Computed (blue) Temperature Time Series Resulting from the Trinity-Sacramento 
River Validation 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

 1 
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Figure 6B.C.21 Sacramento River below Keswick Dam Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento 
River Validation 

 

Table 6B.C.8 Sacramento River below Keswick Dam Computed and Observed 5 
Statistical Comparison 6 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan 468 49.22 49.52 -0.29 1.85 1.40 

Feb 434 47.35 48.08 -0.72 1.89 1.52 

Mar 496 47.90 48.25 -0.36 1.41 1.17 

Apr 466 49.53 49.65 -0.12 1.43 1.19 

May 486 50.20 50.06 0.14 1.22 0.98 

Jun 400 50.73 50.47 0.26 0.89 0.71 

Jul 402 51.47 51.38 0.09 0.65 0.52 

Aug 430 51.68 51.89 -0.21 0.97 0.78 

Sep 414 52.62 52.65 -0.03 1.11 0.85 

Oct 428 54.20 53.82 0.37 0.95 0.75 

Nov 418 55.21 54.69 0.53 0.99 0.82 

Dec 426 52.83 52.72 0.11 0.90 0.73 

Draft LTO EIS 6B.C-29  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan-Mar 1398 48.17 48.62 -0.45 1.72 1.36 

Apr-Jun 1352 50.13 50.04 0.09 1.21 0.97 

Jul-Sep 1246 51.92 51.98 -0.05 0.93 0.72 

Oct-Dec 1272 54.07 53.74 0.33 0.95 0.77 

Average 
Year 

5268 50.99 51.02 -0.03 1.26 0.97 
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Figure 6B.C.22 Sacramento River below Clear Creek Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the Trinity-Sacramento River 
Validation 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

 1 
2 
3 
4 

Figure 6B.C.23 Sacramento River below Clear Creek Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento 
River Validation 

 

Table 6B.C.9 Sacramento River below Clear Creek Computed and Observed 5 
6 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan 248 49.39 49.27 0.12 1.41 1.08 

Feb 226 47.33 48.08 -0.75 1.98 1.57 

Mar 248 48.24 48.80 -0.57 1.36 1.06 

Apr 240 50.40 50.93 -0.53 1.29 1.00 

May 248 51.56 51.38 0.18 1.44 1.16 

Jun 236 52.14 51.39 0.75 1.31 1.11 

Jul 242 52.88 52.52 0.36 0.87 0.66 

Aug 292 53.11 52.69 0.42 0.85 0.68 

Sep 252 53.62 53.41 0.21 0.84 0.66 

Oct 248 54.17 54.24 -0.07 0.98 0.77 

Nov 240 54.48 53.93 0.55 1.07 0.88 

Draft LTO EIS 6B.C-31  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Dec 246 52.25 52.14 0.11 0.94 0.79 

Jan-Mar 722 48.35 48.74 -0.39 1.60 1.23 

Apr-Jun 724 51.37 51.24 0.13 1.35 1.09 

Jul-Sep 786 53.20 52.87 0.34 0.85 0.67 

Oct-Dec 734 53.63 53.43 0.19 0.99 0.81 

Average 
Year 

2966 51.68 51.60 0.07 1.23 0.94 
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Figure 6B.C.24 Sacramento River at Balls Ferry Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the Trinity-Sacramento River 
Validation 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

 1 
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6 

Figure 6B.C.25 Sacramento River at Balls Ferry Observed (Y-Axis) and Computed 
(X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento River 
Validation 

Table 6B.C.10 Sacramento River at Balls Ferry Computed and Observed Statistical 
Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan 442 48.25 49.31 -1.05 2.42 1.93 

Feb 432 47.51 48.49 -0.98 2.20 1.79 

Mar 496 49.42 50.25 -0.83 1.73 1.43 

Apr 452 52.06 52.50 -0.44 1.74 1.41 

May 472 53.08 53.34 -0.25 1.51 1.21 

Jun 446 53.81 54.10 -0.29 1.48 1.17 

Jul 452 54.59 54.76 -0.17 1.44 0.99 

Aug 464 54.54 54.62 -0.08 1.34 1.05 

Sep 426 55.23 55.08 0.15 1.20 0.97 

Oct 410 55.54 54.96 0.59 1.27 0.99 

Nov 392 54.50 54.06 0.44 1.08 0.85 

Draft LTO EIS 6B.C-33  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Dec 374 51.29 51.44 -0.15 1.52 1.21 

Jan-Mar 1370 48.44 49.39 -0.95 2.12 1.70 

Apr-Jun 1370 52.98 53.31 -0.33 1.58 1.26 

Jul-Sep 1342 54.77 54.81 -0.04 1.33 1.01 

Oct-Dec 1176 53.84 53.54 0.30 1.30 1.01 

Average 
Year 

5258 52.45 52.72 -0.27 1.63 1.26 
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Figure 6B.C.26 Sacramento River at Bend Bridge Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the Trinity-Sacramento River 
Validation 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.27 Sacramento River at Bend Bridge Observed (Y-Axis) and Computed 
(X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento River 
Validation 

 

Table 6B.C.11 Sacramento River at Balls Ferry Computed and Observed Statistical 5 
6 Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan 406 47.53 48.79 -1.26 2.25 1.76 

Feb 446 47.51 48.45 -0.94 1.95 1.60 

Mar 472 50.40 51.08 -0.69 1.52 1.20 

Apr 472 53.76 53.64 0.12 1.60 1.29 

May 486 55.45 54.74 0.71 1.48 1.18 

Jun 432 56.32 55.33 1.00 1.70 1.30 

Jul 474 56.72 55.74 0.98 1.42 1.18 

Aug 466 56.53 55.81 0.72 1.32 1.11 

Sep 390 56.99 56.14 0.85 1.42 1.12 

Oct 366 56.25 55.80 0.45 1.17 0.95 

Nov 360 53.45 53.70 -0.25 1.16 0.90 

Draft LTO EIS 6B.C-35  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Dec 366 50.03 50.36 -0.33 1.33 1.04 

Jan-Mar 1324 48.55 49.49 -0.95 1.91 1.51 

Apr-Jun 1390 55.15 54.55 0.60 1.59 1.26 

Jul-Sep 1330 56.73 55.88 0.85 1.39 1.14 

Oct-Dec 1092 53.24 53.29 -0.04 1.22 0.97 

Average 
Year 

5136 53.45 53.32 0.13 1.56 1.23 
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Figure 6B.C.28 Sacramento River at Red Bluff Dam Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the Trinity-Sacramento River 
Validation 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.29 Sacramento River at Red Bluff Dam Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento 
River Validation 

 

Table 6B.C.12 Sacramento River at Red Bluff Dam Computed and Observed 5 
6 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences 

(oF) 

Jan 448 47.72 48.76 -1.04 2.09 1.65 

Feb 434 47.63 48.95 -1.32 2.29 1.83 

Mar 485 50.71 51.68 -0.97 1.71 1.38 

Apr 460 54.30 54.51 -0.21 1.97 1.57 

May 402 56.22 55.77 0.45 1.81 1.39 

Jun 312 57.73 56.92 0.81 1.62 1.25 

Jul 346 58.09 57.48 0.61 1.19 0.91 

Aug 366 57.83 57.65 0.18 1.07 0.86 

Sep 416 58.14 58.08 0.07 1.35 1.11 

Oct 357 56.70 56.86 -0.16 1.08 0.88 

Nov 408 53.97 54.22 -0.25 1.20 0.95 

Draft LTO EIS 6B.C-37  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences 

(oF) 

Dec 430 50.09 50.62 -0.54 1.55 1.20 

Jan-Mar 1367 48.75 49.86 -1.11 2.04 1.61 

Apr-Jun 1174 55.87 55.58 0.29 1.82 1.42 

Jul-Sep 1128 58.03 57.76 0.27 1.21 0.96 

Oct-Dec 1195 53.39 53.72 -0.33 1.30 1.02 

Average 
Year 

4864 53.76 54.02 -0.26 1.65 1.27 
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Figure 6B.C.30 Schematic of the Trinity-Sacramento River HEC-5Q Model 
Downstream of the Tehama Colusa Canal 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.31 Sacramento River at Tehama Colusa Canal Observed (red) and 
Computed (blue) temperature Time Series Resulting from the Trinity-Sacramento 
River Validation 
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Figure 6B.C.32 Sacramento River at Tehama Colusa Canal Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento 
River Validation 

Draft LTO EIS 6B.C-39  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Table 6B.C.13 Sacramento River at Tehama Colusa Canal Computed and Observed 1 
2 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences  

(oF) 

Jan 448 47.72 48.76 -1.04 2.09 1.65 

Feb 434 47.63 48.95 -1.32 2.29 1.83 

Mar 485 50.71 51.68 -0.97 1.71 1.38 

Apr 460 54.30 54.51 -0.21 1.97 1.57 

May 402 56.22 55.77 0.45 1.81 1.39 

Jun 312 57.73 56.92 0.81 1.62 1.25 

Jul 346 58.09 57.48 0.61 1.19 0.91 

Aug 366 57.83 57.65 0.18 1.07 0.86 

Sep 416 58.14 58.08 0.07 1.35 1.11 

Oct 357 56.70 56.86 -0.16 1.08 0.88 

Nov 408 53.97 54.22 -0.25 1.20 0.95 

Dec 430 50.09 50.62 -0.54 1.55 1.20 

Jan-Mar 1367 48.75 49.86 -1.11 2.04 1.61 

Apr-Jun 1174 55.87 55.58 0.29 1.82 1.42 

Jul-Sep 1128 58.03 57.76 0.27 1.21 0.96 

Oct-Dec 1195 53.39 53.72 -0.33 1.30 1.02 

Average 
Year 

4864 53.76 54.02 -0.26 1.65 1.27 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.33 Sacramento River below Woodson Bridge Observed (red) and 
Computed (blue) Temperature Time Series Resulting from the Trinity-Sacramento 
River Validation 
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Figure 6B.C.34 Sacramento River below Woodson Bridge Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento 
River Validation 

Draft LTO EIS 6B.C-41  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Table 6B.C.14 Sacramento River below Woodson Bridge Computed and Observed 1 
2 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences 

(oF) 

Jan 279 47.71 48.54 -0.84 1.90 1.48 

Feb 255 47.14 48.65 -1.51 1.96 1.62 

Mar 249 50.06 51.08 -1.02 1.58 1.25 

Apr 270 54.74 55.37 -0.63 1.52 1.21 

May 279 57.27 57.31 -0.04 1.52 1.21 

Jun 270 59.93 59.11 0.82 2.07 1.72 

Jul 279 59.92 59.53 0.39 1.55 1.22 

Aug 300 59.84 59.49 0.35 1.18 0.97 

Sep 360 59.92 59.20 0.72 1.26 1.03 

Oct 372 57.11 56.88 0.23 0.80 0.63 

Nov 339 53.82 53.57 0.24 1.19 0.95 

Dec 279 49.42 49.49 -0.06 1.13 0.90 

Jan-Mar 783 48.27 49.38 -1.11 1.82 1.45 

Apr-Jun 819 57.32 57.26 0.05 1.72 1.38 

Jul-Sep 939 59.89 59.39 0.50 1.33 1.07 

Oct-Dec 990 53.82 53.67 0.15 1.04 0.82 

Average 
Year 

3531 55.01 55.07 -0.06 1.48 1.15 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.35 Sacramento River at Hamilton City Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the Trinity-Sacramento River 
Validation 
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Figure 6B.C.36 Sacramento River at Hamilton City Observed (Y-Axis) as Computed 
(X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento River 
Validation 

Draft LTO EIS 6B.C-43  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Table 6B.C.15 Sacramento River at Hamilton City Computed and Observed 1 
2 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences  

(oF) 

Jan 279 47.71 48.54 -0.84 1.90 1.48 

Feb 255 47.14 48.65 -1.51 1.96 1.62 

Mar 249 50.06 51.08 -1.02 1.58 1.25 

Apr 270 54.74 55.37 -0.63 1.52 1.21 

May 279 57.27 57.31 -0.04 1.52 1.21 

Jun 270 59.93 59.11 0.82 2.07 1.72 

Jul 279 59.92 59.53 0.39 1.55 1.22 

Aug 300 59.84 59.49 0.35 1.18 0.97 

Sep 360 59.92 59.20 0.72 1.26 1.03 

Oct 372 57.11 56.88 0.23 0.80 0.63 

Nov 339 53.82 53.57 0.24 1.19 0.95 

Dec 279 49.42 49.49 -0.06 1.13 0.90 

Jan-Mar 783 48.27 49.38 -1.11 1.82 1.45 

Apr-Jun 819 57.32 57.26 0.05 1.72 1.38 

Jul-Sep 939 59.89 59.39 0.50 1.33 1.07 

Oct-Dec 990 53.82 53.67 0.15 1.04 0.82 

Average 
Year 

3531 55.01 55.07 -0.06 1.48 1.15 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.37 Stony Creek below Black Butte Dam Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the Trinity-Sacramento River 
Validation 
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Figure 6B.C.38 Stony Creek below Black Butte Dam Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento 
River Validation 

Draft LTO EIS 6B.C-45  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Table 6B.C.16 Stony Creek below Black Butte Dam Computed and Observed 1 
2 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences  

(oF) 

Jan 279 47.71 48.54 -0.84 1.90 1.48 

Feb 255 47.14 48.65 -1.51 1.96 1.62 

Mar 249 50.06 51.08 -1.02 1.58 1.25 

Apr 270 54.74 55.37 -0.63 1.52 1.21 

May 279 57.27 57.31 -0.04 1.52 1.21 

Jun 270 59.93 59.11 0.82 2.07 1.72 

Jul 279 59.92 59.53 0.39 1.55 1.22 

Aug 300 59.84 59.49 0.35 1.18 0.97 

Sep 360 59.92 59.20 0.72 1.26 1.03 

Oct 372 57.11 56.88 0.23 0.80 0.63 

Nov 339 53.82 53.57 0.24 1.19 0.95 

Dec 279 49.42 49.49 -0.06 1.13 0.90 

Jan-Mar 783 48.27 49.38 -1.11 1.82 1.45 

Apr-Jun 819 57.32 57.26 0.05 1.72 1.38 

Jul-Sep 939 59.89 59.39 0.50 1.33 1.07 

Oct-Dec 990 53.82 53.67 0.15 1.04 0.82 

Average 
Year 

3531 55.01 55.07 -0.06 1.48 1.15 
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Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 
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Figure 6B.C.39 Sacramento River at Butte City Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the Trinity-Sacramento River 
Validation 
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Figure 6B.C.40 Sacramento River at Butte City Observed (Y-Axis) and Computed 
(X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento River 
Validation 

Draft LTO EIS 6B.C-47  



Appendix 6B.C: Surface Water Temperature Modeling – HEC-5Q Model Update 

Table 6B.C.17 Sacramento River at Butte City Computed and Observed Statistical 1 
2 Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences 

(oF) 

Jan 279 47.71 48.54 -0.84 1.90 1.48 

Feb 255 47.14 48.65 -1.51 1.96 1.62 

Mar 249 50.06 51.08 -1.02 1.58 1.25 

Apr 270 54.74 55.37 -0.63 1.52 1.21 

May 279 57.27 57.31 -0.04 1.52 1.21 

Jun 270 59.93 59.11 0.82 2.07 1.72 

Jul 279 59.92 59.53 0.39 1.55 1.22 

Aug 300 59.84 59.49 0.35 1.18 0.97 

Sep 360 59.92 59.20 0.72 1.26 1.03 

Oct 372 57.11 56.88 0.23 0.80 0.63 

Nov 339 53.82 53.57 0.24 1.19 0.95 

Dec 279 49.42 49.49 -0.06 1.13 0.90 

Jan-Mar 783 48.27 49.38 -1.11 1.82 1.45 

Apr-Jun 819 57.32 57.26 0.05 1.72 1.38 

Jul-Sep 939 59.89 59.39 0.50 1.33 1.07 

Oct-Dec 990 53.82 53.67 0.15 1.04 0.82 

Average 
Year 

3531 55.01 55.07 -0.06 1.48 1.15 
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 1 
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4 

Figure 6B.C.41 Sacramento River above the Colusa Drain Observed (red) and 
Computed (blue) Temperature Time Series Resulting from the Trinity-Sacramento 
River Validation 

 5 
6 
7 
8 

Figure 6B.C.42 Sacramento River above the Colusa Drain Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the Trinity-Sacramento 
River Validation 
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Table 6B.C.18 Sacramento River above the Colusa Drain Computed and Observed 1 
2 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences  

(oF) 

Jan 279 48.27 48.70 -0.43 1.84 1.48 

Feb 243 48.16 49.29 -1.13 1.72 1.41 

Mar 273 51.55 52.63 -1.08 1.62 1.33 

Apr 270 57.76 58.08 -0.32 1.12 0.89 

May 279 62.57 62.12 0.45 1.39 1.03 

Jun 303 67.25 66.42 0.83 1.49 1.27 

Jul 372 69.51 67.90 1.61 1.84 1.63 

Aug 342 69.61 68.08 1.53 1.80 1.54 

Sep 270 67.27 65.88 1.38 1.93 1.47 

Oct 288 62.42 60.14 2.28 2.93 2.39 

Nov 360 55.52 54.39 1.13 2.03 1.61 

Dec 372 49.60 48.96 0.64 1.30 1.05 

Jan-Mar 795 49.36 50.23 -0.87 1.73 1.41 

Apr-Jun 852 62.71 62.37 0.34 1.35 1.07 

Jul-Sep 984 68.93 67.41 1.52 1.85 1.56 

Oct-Dec 1020 55.31 54.03 1.28 2.12 1.62 

Average 
Year 

3651 59.41 58.76 0.66 1.80 1.43 

6B.C.9 American River Model Validation  3 

4 
5 
6 
7 
8 
9 

Comparisons between observed temperature data and computed temperature 
results from the validation task for the American River are provided in this 
section.  Figures 6B.C.43 through 6B.C.50 present geographic locations used in 
the HEC-5Q model and comparisons of observed and computed data at these 
locations.  Observed results are from Reclamation, DWR, and USGS data.  The 
results indicate overall good agreement between computed and observed data.   
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 1 
2 Figure 6B.C.43 Schematic of the American River HEC-5Q Model 

 

 3 
4 
5 

Figure 6B.C.44 Folsom Lake Observed (blue dots) and Computed (black line) 
Temperature Profiles Resulting from the American River Validation 
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 1 
2 
3 

Figure 6B.C.45 American River below Nimbus Dam Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the American River Validation 

 4 
5 
6 
7 

Figure 6B.C.46 American River below Nimbus Dam Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the American River 
Validation 
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Table 6B.C.19 American River below Nimbus Dam Computed and Observed 1 
2 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan 1108 47.54 48.53 -1.00 1.40 1.14 

Feb 1016 47.71 48.21 -0.49 0.83 0.68 

Mar 1116 51.03 50.71 0.32 1.29 1.05 

Apr 1064 53.07 53.57 -0.50 0.96 0.78 

May 1093 55.83 56.12 -0.29 0.90 0.69 

Jun 1075 58.56 58.67 -0.11 0.84 0.66 

Jul 1199 61.91 61.88 0.04 0.93 0.72 

Aug 1192 63.08 63.08 0.00 0.89 0.68 

Sep 1164 63.26 63.68 -0.42 0.99 0.82 

Oct 1240 62.82 63.26 -0.44 0.66 0.56 

Nov 1200 57.69 58.27 -0.58 1.05 0.88 

Dec 1236 53.28 52.39 0.89 2.00 1.56 

Jan-Mar 3240 48.79 49.18 -0.39 1.20 0.97 

Apr-Jun 3232 55.83 56.13 -0.30 0.90 0.71 

Jul-Sep 3555 62.75 62.87 -0.12 0.94 0.74 

Oct-Dec 3676 57.94 57.97 -0.04 1.36 1.00 

Average 
Year 

13703 56.53 56.73 -0.20 1.12 0.86 
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Figure 6B.C.47 American River at William Pond Park Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the American River Validation 

 4 
5 
6 
7 

Figure 6B.C.48 American River at William Pond Park Observed (Y-Axis) and 
Computed (X-axis) Temperature Data Pairs Resulting from the American River 
Validation 
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Table 6B.C.20 American River at William Pond Park Computed and Observed 1 
2 Statistical Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences  

(oF) 

Mean 
Differences  

(oF) 

Jan 1198 47.78 48.68 -0.91 1.63 1.29 

Feb 1121 48.51 48.75 -0.23 1.05 0.85 

Mar 1219 52.35 51.80 0.54 1.39 1.12 

Apr 1157 54.59 54.83 -0.24 1.16 0.92 

May 1131 58.36 58.25 0.12 1.13 0.89 

Jun 1196 60.62 60.27 0.34 1.07 0.84 

Jul 1236 63.93 63.38 0.55 1.14 0.88 

Aug 1232 65.15 64.94 0.22 1.09 0.86 

Sep 1200 64.79 65.18 -0.39 1.17 0.93 

Oct 1240 63.24 63.76 -0.52 0.98 0.78 

Nov 1200 57.70 58.26 -0.56 1.13 0.90 

Dec 1113 53.24 52.24 0.99 1.84 1.43 

Jan-Mar 3538 49.58 49.78 -0.19 1.38 1.09 

Apr-Jun 3484 57.88 57.81 0.08 1.12 0.88 

Jul-Sep 3668 64.63 64.49 0.13 1.13 0.89 

Oct-Dec 3553 58.24 58.30 -0.06 1.35 1.02 

Average 
Year 

14243 57.65 57.66 -0.01 1.25 0.97 
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Figure 6B.C.49 American River at Watt Avenue Observed (red) and Computed 
(blue) Temperature Time Series Resulting from the American River Validation 

 4 
5 
6 

Figure 6B.C.50 American River at Watt Avenue Observed (Y-Axis) and Computed 
(X-axis) Temperature Data Pairs Resulting from the American River Validation 
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Table 6B.C.21 American River at Watt Avenue Computed and Observed Statistical 1 
2 Comparison 

Period Values 
Computed 

(oF) 
Observed 

(oF) 
Bias 
(oF) 

RMS 
Differences 

(oF) 

Mean 
Differences 

(oF) 

Jan 1223 47.91 48.48 -0.57 1.45 1.09 

Feb 1128 49.14 49.11 0.02 1.02 0.83 

Mar 1224 53.40 52.77 0.63 1.44 1.17 

Apr 1153 55.98 55.99 0.00 1.26 1.02 

May 1151 59.88 59.52 0.36 1.37 1.08 

Jun 1200 62.20 61.43 0.77 1.89 1.35 

Jul 1240 65.51 64.67 0.84 1.75 1.25 

Aug 1236 66.64 66.42 0.22 1.40 1.16 

Sep 1196 65.96 66.32 -0.36 1.38 1.14 

Oct 1240 63.58 64.03 -0.46 1.01 0.84 

Nov 1188 57.72 58.06 -0.35 1.05 0.83 

Dec 1232 52.76 51.95 0.81 1.91 1.57 

Jan-Mar 3575 50.18 50.15 0.02 1.33 1.04 

Apr-Jun 3504 59.39 59.01 0.38 1.54 1.15 

Jul-Sep 3672 66.04 65.80 0.24 1.52 1.18 

Oct-Dec 3660 58.04 58.03 0.01 1.39 1.08 

Average 
Year 

14411 58.46 58.29 0.16 1.45 1.11 

6B.C.10 Trinity River Outlet Diagrams 3 

4 
5 
6 
7 
8 
9 

10 

Diagrams that were used to simulate the Trinity Dam selective withdrawal 
procedure and the associated updates to the Trinity Dam outlets in the Trinity-
Sacramento HEC-5Q model are presented in this section.  Figure 6B.C.51 shows 
a schematic of the Trinity Dam outlets.  Figure 6B.C.52 shows outlet capacity 
curves for the different Trinity Dam outlets.  Figure 6B.C.53 shows the 
operational and flow vs. head (0 feet head at 1,900 feet lake elevation) 
characteristics of the Trinity Dam retrofitted turbine. 
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 1

2 

 

Figure 6B.C.51 Schematic of Trinity Dam Outlets (Wahl and Cohen 1999) 

  3

4 
5 

Figure 6B.C.52 Outlet Capacity Curves for Trinity Dam Outlets (Wahl and Cohen 
1999) 
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3 

Figure 6B.C.53 Operational and Flow Compared to Total Head (with 0 feet head at 
1,900 feet lake elevation) Characteristics of the Trinity Dam Retrofitted Turbine 
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6B.C.11 Shasta Release Temperature Target 1 
2 

3 
4 
5 
6 
7 

8 
9 

10 
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12 
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25 
26 

Schedules Spreadsheet Development 

An approach to setting Shasta Dam release temperature target schedules in 
accordance with the 2009 NMFS BO, current management of the temperature 
target locations, and the spreadsheet tool 
SacR_Temp_Sel_Tool_rev05_FULL_FINAL_3-3-15.xlsm are presented in this 
section. 

6B.C.11.1 Background 
The SWRCB Water Rights Order 90-05 and NMFS BO include water 
temperature criteria in Sacramento River downstream of Shasta Dam.  The NMFS 
BO Reasonable and Prudent Alternative (RPA) I.2.1 sets forth temperature 
compliance percentages for the summer season at specified locations on the 
Sacramento River (Table 6B.C.22) for not exceeding 56⁰F at the specified 
location.  These compliance percentages do not apply during extended drought 
periods.  

Table 6B.C.22 Compliance Percentage for Not Exceeding 56⁰F at Select Locations 
on the Sacramento River in the NMFS BO 

Location 
Compliance Percentage in NMFS BO (based 

on 10-year moving average) 

Clear Creek 95 percent of Time 

Balls Ferry 85 percent of Time 

Jelly’s Ferry 40 percent of Time 

Bend Bridge 15 percent of Time 

 

Shasta Lake releases are operated to not exceed 56⁰F at the compliance locations, 
to the extent possible.  The Sacramento River Temperature Task Group (SRTTG) 
meets once a month from April to October to discuss temperature compliance 
actions, as described in Appendix 3A.  

Historically, initial compliance locations have been correlated to End-of-April 
storage, as summarized in Table 6B.C.23.   

Table 6B.C.23 Compliance Location Based Upon End-of-April Storage 
Compliance Location End-of-April Storage (TAF) 

Clear Creek <3600 

Balls Ferry 3600 – 4000 

Jelly’s Ferry 4000 – 4400 

Bend Bridge >4400 

 

Figure 6B.C.54 shows the temperature compliance from 1996 to 2014 based on 
monthly Sacramento River Temperature Reports (Reclamation 2015).  Shasta 
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Dam releases were operated under SWRCB Water Rights Order 90-05 during this 1 
2 

3 
4 

5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 

entire time period.  Operations under the NMFS BO were initiated in 2009. 

 

 
Figure 6B.C.54 Temperature Compliance Locations from 1996 through 2014 
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As shown in Figure 6B.C.54, the compliance location often changed multiple 
times in a year as Shasta storage, meteorology, tributary, and fisheries conditions 
changed through the year.  No specific procedure could be identified for when 
locations were changed.  In some years, such as 2007, the location would start 
further downstream (Bend Bridge), then move upstream (Balls Ferry), then move 
downstream (Jelly’s Ferry), and then back upstream (Balls Ferry).  In other years 
(e.g., 2004), the location would progressively move upstream.   

Two general trends were identified.  First, the compliance locations tended to be 
at Balls Ferry, Airport Road, and/or Clear Creek in dryer years (when Shasta Lake 
storage was low with less cold-water), and at Jelly’s Ferry and Bend Bridge in 
wetter years.  Second, the compliance location tended to move closer to Shasta 
Dam later in the year (as the cold-water pool became more depleted and 
meteorological conditions became warmer).  These two trends, combined with the 
general operations used by Reclamation to set the initial annual compliance 
location, were used to help develop the temperature scheduling logic described 
below. 

6B.C.11.2 Temperature Target Spreadsheet Development 
This section describes the development of the Sacramento River Temperature 
Targeting Spreadsheet SacR_Temp_Sel_Tool_rev05_FULL_FINAL_3-3-
15.xlsm.   
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Shasta storage data from the CalSim II EIS No Action Alternative Q5 run dated 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
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23 
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25 
26 
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43 
44 

January 27, 2015 was loaded into the spreadsheet.  This storage data set the 
compliance location for each year of the CalSim II simulation period and the data 
remain unchanged throughout the temperature schedule development.  April 
storage was chosen as the parameter from which to choose the compliance 
location because it was specified as the indicator of cold-water pool storage in the 
NMFS BO.  April storage was divided into five tiers, each tier representing a 
different compliance location based on Reclamation’s rule-of-thumb approach for 
Shasta End-of-April storage shown in Table 6B.C.23. (Note that the storage tier 
for compliance with Jelly’s Ferry is at 4,425 TAF in this procedure instead of 
4,400 TAF.) 

The four compliance locations (see Table 6B.C.22) were given an annual 
temperature schedule of monthly Shasta release temperature targets.  These 
targets were developed using the following logic. 

• Step 1: For each month individually, the difference between the modeled 
temperature at the compliance location and the modeled temperature below 
Shasta Dam was calculated for each year. 

• Step 2: The difference value calculated in Step 1 that represented a specified 
exceedance for each month was then calculated for all compliance locations.  
This helped characterize the warming that occurred between Shasta release 
temperatures and each compliance location.  For example, September at Bend 
Bridge was given a 5 percent exceedance.  This exceedance says that only 
5 percent of years had a September temperature difference higher than this 
difference value (e.g. 11.2⁰F).  In other words, warming that occurred 
between Shasta and Bend Bridge in September for the previous model run was 
11.2⁰F or lower for 95 percent of years.   

• Step 3: The value calculated in Step 2 was then subtracted from 56⁰F and this 
became the Shasta release temperature target for that compliance location in 
that month.  This step assumes that the Shasta release temperature target will 
meet 56⁰F or lower at the compliance location for the exceedance percentage 
number of years.  For example, a Shasta release temperature target of 44.8⁰F 
in September will meet 56⁰F or lower at Bend Bridge for 95 percent of years. 

The Sacramento River HEC-5Q model was run, using the January 13, 2015 
version delivered to Reclamation and the CalSim II data described in previously, 
and the temperature output was loaded into the spreadsheet.  The compliance 
performance was checked by calculating the percentage of years, over the 81-year 
simulation period, each compliance location exceeded 56⁰F for each month and 
the difference between that percentage and the compliance percentage listed in 
Table 6B.C.22.  Then, using an initial set of exceedance percentages (described in 
Step 2) and the latest Sacramento River HEC-5Q model code (March 3, 2015) to 
set the new temperature schedules, the Sacramento River HEC-5Q model was re-
run and the temperature output reloaded in the spreadsheet.  An iterative process 
was then performed where the exceedance percentages were adjusted, the 
Sacramento River HEC-5Q model was re-run and the temperature output was 
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reloaded, and the compliance performance was checked until the compliance 1 
2 
3 

4 
5 

performance was deemed satisfactory.  The final exceedance percentages (June to 
December) are listed in Table 6B.C.24. 

Table 6B.C.24 Exceedance Percentages for June through December at the Four 
Temperature Compliance Locations 

 June July August September October November December 

Clear 
Creek 75.00 50.00 15.00 5.00 25.00 40.00 50.00 

Balls 
Ferry 75.00 50.00 15.00 5.00 25.00 40.00 50.00 

Jelly’s 
Ferry 75.00 50.00 15.00 5.00 25.00 40.00 50.00 

Bend 
Bridge 75.00 50.00 15.00 5.00 25.00 40.00 50.00 

 

January through May were not given exceedance percentages as temperature 6
7
8
9

10
11
12
13
14
15
16
17

18
19

20
21
22

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

management during those months is generally not an issue.  Instead, January, 
February, and March were given a constant temperature target of 60.8⁰F, which is 
the average temperature above the thermocline in Lake Shasta.  Shasta Lake 
generally does not stratify during those months so the temperature at the top of the 
thermocline is assumed to be consistent through the entire depth of Shasta Lake 
(Rettig and Bortleson 1983). April and May were given a constant temperature of 
53.6⁰F, which is the average temperature below the thermocline in Shasta Lake.  
Stratification starts to occur in April and May and it is assumed that there is 
enough storage in Shasta Lake to conserve the cold-water pool.  The final Shasta 
release temperature targets used in the spreadsheet for each compliance location 
are shown in Table 6B.C.25. 

Table 6B.C.25 Final Shasta Lake Release Temperature Targets Used in the 
Temperature Targeting Spreadsheet 

Location 

Shasta 
Storage 
(TAF) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

None <2000 60.8 60.8 60.8 53.6 53.6 52.6 52.6 51.8 50.8 54.6 56.0 56.2 

Clear 
Creek 

<3600 60.8 60.8 60.8 53.6 53.6 52.6 52.6 51.8 50.8 54.6 56.0 56.2 

Balls 
Ferry 

<4000 60.8 60.8 60.8 53.6 53.6 51.2 51.5 50.4 49.3 54.1 56.3 56.9 

Jelly’s 
Ferry 

<4425 60.8 60.8 60.8 53.6 53.6 49.6 50.1 48.7 47.7 53.6 56.7 57.6 

Bend 
Bridge 

<9999 60.8 60.8 60.8 53.6 53.6 48.5 49.0 47.4 46.6 53.4 56.9 58.1 

 

This modeling approach does not dynamically change the compliance location 
that in reality changes throughout the year based on the SRTTG 
recommendations.  While the temperature release targets would not change using 
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for the year with this modeling logic, the logic recognizes that those temperature 1 
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release targets will not be possible to meet in each year due to changes in Shasta 
Lake storage and meteorological conditions.  If modeled Shasta Lake releases are 
lower than the temperature target, then it could be considered that the compliance 
location was moved downstream.  In addition, if Shasta Lake releases are higher 
than the temperature target, then it could be considered that the compliance 
location was moved upstream.  

As an example, the End-of-April Storage from the CalSim II run in Year 1940 is 
4,140 TAF.  The compliance location is therefore set to be Jelly’s Ferry and the 
temperature schedule in Table 6B.C.25 is for Jelly’s Ferry.  Using those 
temperature targets, the HEC-5Q model run produces Shasta Lake outflow 
temperatures that do not meet those temperature targets and thus result in 
temperatures that do not meet 56⁰F at Jelly’s Ferry, due to Shasta Lake storage 
and downstream meteorological conditions.  For instance, in July the Shasta Lake 
outflow was 48.6⁰F, even though the release target was 50.1⁰F.  This is because 
Shasta Lake storage was still relatively high to preserve more cold water in the 
reservoir pool and meteorological conditions were cooler than were typical for 
July.  Thus the release temperature was cooler than the temperature target and as a 
result, 56⁰F was met at Bend Bridge.  In September, Shasta Lake outflow was 
53.7⁰F, even though the temperature target was 47.7⁰F.  This is because 
meteorological conditions were warmer than were typical for September.  Thus 
the release temperature was warmer than the temperature target and as result, 
56⁰F could only be met at Clear Creek. A full illustration of modeled Year 1940 
and the compliance location changes based on Shasta release temperatures are 
presented on Figure 6B.C.55. 

 26 
27 
28 

Figure 6B.C.55 Changes in Compliance Location Based on Shasta Lake Release 
Temperatures for Year 1940 

Year 1940 –
Above Normal

End-of-April 
Shasta Storage   

= 4140 TAF

Compliance Location 
= Jellys Ferry

Temperature Targets
Jun = 49.6⁰ F
Jul = 50.1⁰ F

Aug = 48.7⁰ F
Sep = 47.7⁰ F
Oct = 53.6⁰ F
Nov = 56.7⁰ F
Dec = 57.6⁰ F

Shasta Release 
Temperatures
Jun = 47.0⁰ F
Jul = 48.6⁰ F

Aug = 50.9⁰ F
Sep = 53.7⁰ F
Oct = 55.8⁰ F
Nov = 55.7⁰ F
Dec = 52.2⁰ F

Compliance Location
Jun = Bend Bridge
Jul = Bend Bridge
Aug = Balls Ferry
Sep = Clear Creek

Oct = None
Nov = Bend Bridge
Dec = Bend Bridge
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While during all months the temperature target was set based on a compliance 1 
2 
3 
4 

5 
6 
7 

location of Jelly’s Ferry, the actual compliance location changed.  Thus the model 
passively mimics the SRTTG changing the compliance location based on Shasta 
Lake storage conditions and downstream meteorological conditions. 

The chosen compliance location based on End-of-April storage and the actual 
compliance location achieved over the 81-year simulation period are shown on 
Figure 6B.C.56. 
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 1 
2 
3 

Figure 6B.C.56 Simulated Compliance Location Target and Achievement for Each 
Year over the 81-Year CalSim II Period 

Year WYT Target May June July August September October November December
1922 AN Jellys Ferry Clear Creek None None None None None Bend Bridge Bend Bridge
1923 BN Clear Creek Bend Bridge Jellys Ferry None None None None Bend Bridge Bend Bridge
1924 C Clear Creek Clear Creek None Balls Ferry None None None Bend Bridge Bend Bridge
1925 D Balls Ferry Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Balls Ferry Jellys Ferry Bend Bridge Bend Bridge
1926 D Balls Ferry Bend Bridge Bend Bridge Jellys Ferry None None None Bend Bridge Bend Bridge
1927 W Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Bend Bridge Bend Bridge Bend Bridge
1928 AN Bend Bridge Jellys Ferry Bend Bridge Bend Bridge Jellys Ferry Clear Creek None Bend Bridge Bend Bridge
1929 C Clear Creek Bend Bridge Jellys Ferry Balls Ferry None None None Bend Bridge Bend Bridge
1930 D Clear Creek Jellys Ferry Jellys Ferry Balls Ferry None None None Bend Bridge Bend Bridge
1931 C None Jellys Ferry Clear Creek None None None None Bend Bridge Bend Bridge
1932 D None Balls Ferry Clear Creek None None None None Bend Bridge Bend Bridge
1933 C None Jellys Ferry Clear Creek None None None None Bend Bridge Bend Bridge
1934 C None Jellys Ferry Clear Creek None None None None Bend Bridge Bend Bridge
1935 BN Clear Creek Balls Ferry Jellys Ferry Balls Ferry None None None Bend Bridge Bend Bridge
1936 BN Balls Ferry Bend Bridge Bend Bridge Bend Bridge Balls Ferry Clear Creek Clear Creek Bend Bridge Bend Bridge
1937 BN Balls Ferry Balls Ferry Jellys Ferry Balls Ferry Balls Ferry None Clear Creek Bend Bridge Bend Bridge
1938 W Jellys Ferry Bend Bridge Balls Ferry Balls Ferry Jellys Ferry Jellys Ferry Balls Ferry Bend Bridge Bend Bridge
1939 D Clear Creek Bend Bridge Bend Bridge Jellys Ferry None None None Bend Bridge Bend Bridge
1940 AN Jellys Ferry Jellys Ferry Bend Bridge Bend Bridge Balls Ferry Clear Creek None Bend Bridge Bend Bridge
1941 W Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Bend Bridge
1942 W Jellys Ferry Bend Bridge Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge
1943 W Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge Balls Ferry Bend Bridge Bend Bridge
1944 D Clear Creek Jellys Ferry Bend Bridge Jellys Ferry Clear Creek None None Bend Bridge Bend Bridge
1945 BN Balls Ferry Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Balls Ferry Bend Bridge Bend Bridge Bend Bridge
1946 BN Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Clear Creek Bend Bridge Bend Bridge
1947 D Clear Creek Bend Bridge Bend Bridge Jellys Ferry None None None Bend Bridge Bend Bridge
1948 BN Jellys Ferry Jellys Ferry Balls Ferry Bend Bridge Jellys Ferry Balls Ferry Bend Bridge Bend Bridge Bend Bridge
1949 D Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Clear Creek Bend Bridge Bend Bridge Bend Bridge
1950 BN Balls Ferry Jellys Ferry Bend Bridge Jellys Ferry Balls Ferry Clear Creek Bend Bridge Bend Bridge Bend Bridge
1951 AN Jellys Ferry Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Bend Bridge Bend Bridge Bend Bridge
1952 W Jellys Ferry Bend Bridge Jellys Ferry Jellys Ferry Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Bend Bridge
1953 W Bend Bridge Bend Bridge Jellys Ferry Bend Bridge Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Bend Bridge
1954 AN Bend Bridge Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Jellys Ferry Bend Bridge Bend Bridge Bend Bridge
1955 D Balls Ferry Balls Ferry Bend Bridge Bend Bridge Clear Creek None Jellys Ferry Bend Bridge Bend Bridge
1956 W Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge Bend Bridge
1957 AN Bend Bridge Bend Bridge Jellys Ferry Bend Bridge Jellys Ferry Balls Ferry Jellys Ferry Bend Bridge Bend Bridge
1958 W Jellys Ferry Balls Ferry Balls Ferry Jellys Ferry Jellys Ferry Bend Bridge Clear Creek Bend Bridge Bend Bridge
1959 BN Jellys Ferry Bend Bridge Bend Bridge Jellys Ferry Clear Creek None None Bend Bridge Bend Bridge
1960 D Jellys Ferry Balls Ferry Bend Bridge Bend Bridge Balls Ferry None None Bend Bridge Bend Bridge
1961 D Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Clear Creek Balls Ferry Bend Bridge Bend Bridge
1962 BN Bend Bridge Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Clear Creek Jellys Ferry Bend Bridge Bend Bridge
1963 W Jellys Ferry Balls Ferry Jellys Ferry Bend Bridge Balls Ferry Jellys Ferry Clear Creek Bend Bridge Bend Bridge
1964 D Balls Ferry Bend Bridge Bend Bridge Bend Bridge Balls Ferry None Clear Creek Bend Bridge Bend Bridge
1965 W Bend Bridge Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Bend Bridge
1966 BN Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Balls Ferry Clear Creek Bend Bridge Bend Bridge
1967 W Bend Bridge Bend Bridge Balls Ferry Jellys Ferry Balls Ferry Bend Bridge Bend Bridge Bend Bridge Bend Bridge
1968 BN Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Balls Ferry Clear Creek Balls Ferry Bend Bridge Bend Bridge
1969 W Bend Bridge Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Balls Ferry Bend Bridge Bend Bridge Bend Bridge
1970 W Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Balls Ferry Balls Ferry Bend Bridge Bend Bridge
1971 W Jellys Ferry Bend Bridge Jellys Ferry Bend Bridge Balls Ferry Jellys Ferry Bend Bridge Bend Bridge Bend Bridge
1972 BN Bend Bridge Bend Bridge Bend Bridge Bend Bridge Balls Ferry None Bend Bridge Bend Bridge Bend Bridge
1973 AN Jellys Ferry Balls Ferry Bend Bridge Bend Bridge Jellys Ferry Jellys Ferry Bend Bridge Bend Bridge Bend Bridge
1974 W Jellys Ferry Jellys Ferry Jellys Ferry Jellys Ferry Balls Ferry Bend Bridge Bend Bridge Bend Bridge Bend Bridge
1975 W Jellys Ferry Bend Bridge Jellys Ferry Jellys Ferry Balls Ferry Bend Bridge Jellys Ferry Bend Bridge Bend Bridge
1976 C Balls Ferry Bend Bridge Jellys Ferry Balls Ferry None None Balls Ferry Bend Bridge Bend Bridge
1977 C None Jellys Ferry Clear Creek None None None None Bend Bridge Bend Bridge
1978 AN Bend Bridge Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Balls Ferry Balls Ferry Bend Bridge Bend Bridge
1979 BN Balls Ferry Balls Ferry Bend Bridge Jellys Ferry Clear Creek None Clear Creek Bend Bridge Bend Bridge
1980 AN Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Jellys Ferry Balls Ferry Bend Bridge Bend Bridge Bend Bridge
1981 D Jellys Ferry Bend Bridge Bend Bridge Jellys Ferry Clear Creek None None Bend Bridge Bend Bridge
1982 W Jellys Ferry Balls Ferry Jellys Ferry Jellys Ferry Balls Ferry Balls Ferry Bend Bridge Bend Bridge Bend Bridge
1983 W Jellys Ferry Jellys Ferry Balls Ferry Balls Ferry Balls Ferry Balls Ferry Balls Ferry Bend Bridge Bend Bridge
1984 W Bend Bridge Bend Bridge Bend Bridge Bend Bridge Balls Ferry Jellys Ferry Clear Creek Bend Bridge Bend Bridge
1985 D Balls Ferry Bend Bridge Bend Bridge Jellys Ferry Clear Creek None None Bend Bridge Bend Bridge
1986 W Balls Ferry Bend Bridge Bend Bridge Bend Bridge Balls Ferry Clear Creek Clear Creek Bend Bridge Bend Bridge
1987 D Clear Creek Bend Bridge Bend Bridge Jellys Ferry None None None Bend Bridge Bend Bridge
1988 C Clear Creek Bend Bridge Bend Bridge Balls Ferry None None None Bend Bridge Bend Bridge
1989 D Balls Ferry Bend Bridge Jellys Ferry Jellys Ferry None None None Bend Bridge Bend Bridge
1990 C Clear Creek Balls Ferry Balls Ferry Clear Creek None None None Bend Bridge Bend Bridge
1991 C Clear Creek Jellys Ferry Balls Ferry None None None None None Bend Bridge
1992 C Clear Creek Jellys Ferry Clear Creek None None None None None Bend Bridge
1993 AN Jellys Ferry Jellys Ferry Balls Ferry Bend Bridge Balls Ferry Balls Ferry Balls Ferry Bend Bridge Bend Bridge
1994 C Clear Creek Balls Ferry Bend Bridge Clear Creek None None None Bend Bridge Bend Bridge
1995 W Jellys Ferry Bend Bridge Balls Ferry Balls Ferry Balls Ferry Balls Ferry Jellys Ferry Bend Bridge Bend Bridge
1996 W Jellys Ferry Bend Bridge Balls Ferry Balls Ferry Clear Creek Clear Creek None Bend Bridge Bend Bridge
1997 W Balls Ferry Bend Bridge Bend Bridge Bend Bridge Clear Creek None Clear Creek Bend Bridge Bend Bridge
1998 W Jellys Ferry Bend Bridge Balls Ferry Balls Ferry Balls Ferry None Clear Creek Bend Bridge Bend Bridge
1999 W Bend Bridge Bend Bridge Jellys Ferry Bend Bridge Balls Ferry Jellys Ferry Balls Ferry Bend Bridge Bend Bridge
2000 AN Bend Bridge Balls Ferry Bend Bridge Bend Bridge Balls Ferry Clear Creek None Bend Bridge Bend Bridge
2001 D Balls Ferry Bend Bridge Bend Bridge Balls Ferry None None None Bend Bridge Bend Bridge
2002 D Jellys Ferry Bend Bridge Bend Bridge Bend Bridge Balls Ferry Clear Creek Bend Bridge Bend Bridge Bend Bridge
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6B.C.11.3 Temperature Compliance Performance 1 
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As shown in Table 6B.C.26, the compliance location achieved during each month 
for each year over the 81-year simulation period mimics the general trends 
described previously.  During dry periods (e.g., 1985 to 1992), the compliance 
location generally starts out at the upstream locations Clear Creek and Balls 
Ferry.  Over the course of each year, the compliance location moves progressively 
upstream. 

Table 6B.C.26 shows the percentage of years the HEC-5Q model (using the 
CalSim II data described earlier and the temperature targets shown in 
Table 6B.C.25) met 56⁰F at each compliance location and the years short of 
meeting the compliance percentage.   

Table 6B.C.26 Compliance Performance of the Final Temperature Targets 

Location and 
Percentage of 

Years 
Required for 
Compliance Jun Jul Aug Sep Oct Nov Dec

 
Percentage of Years 56⁰F Was Met at Each 
Compliance Location (N=81 Years) 

      

Clear Creek  
(95 percent of 
years) 

98 89 72 57 62 91 100

Balls Ferry (85 
percent of 
years) 

90 86 62 42 47 93 100

Jelly’s Ferry 
(40 percent of 
years) 

75 69 33 26 33 91 98

Bend Bridge 
(15 percent of 
years) 

54 47 7 14 26 95 98

 Number of Years Short of Compliance       

Clear Creek 
(95 percent of 
years) 

- 5 19 31 27 3 -

Balls Ferry (85 
percent of 
years) 

- - 19 35 31 - -

Jelly’s Ferry 
(40 percent of 
years) 

- - 5 11 5 - -

Bend Bridge 
(15 percent of 
years) 

- - 6 1 - - -
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6B.C.12 Folsom Release Temperature Target 1 
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Schedules Spreadsheet Development 

An approach to setting Folsom Dam release temperature target schedules for 
temperature management on the Lower American River based on NMFS BO and 
is an accompanying document to the spreadsheet tool 
AmerR_Temp_Sel_Tool_rev15_FULL_FINAL_3-16-15.xlsm is presented in this 
section. 

6B.C.12.1 Background 
The NMFS BO RPA II.2 sets forth a temperature requirement for the Lower 
American River at the Watt Avenue Bridge to not exceed 65⁰F from May 15 to 
October 31.   

In order to meet the NMFS BO temperature requirement, Reclamation manages 
Folsom Dam release temperatures based on temperature schedules set forth in 
Appendix 2-D of the NMFS BO.  These schedules set monthly temperatures at 
Watt Avenue for Folsom Dam to operate to from May to October (temperature 
management season) based on forecasted Folsom storage and inflow.  The initial 
temperature schedule for each year is determined based on an operations plan 
developed by Reclamation and approved by the American River Operations 
Group (ARG).  However, these schedules are based on forecasted conditions.  As 
conditions actually happen throughout the temperature management season, due 
to changes in Folsom Lake storage and inflow, current meteorological conditions, 
and/or the state of fisheries in the river, the Watt Avenue temperature target 
schedule is adjusted based on recommendations from the ARG.   

It was possible to model the initial annual temperature target schedule for Folsom 
Lake to operate to for the year because storage and forecasted inflow are known 
quantities in CalSim II.  However, modeling the dynamic adjustment of the Watt 
Avenue temperature target based on current storage and meteorological 
conditions was not going to be possible.  Thus logic was developed to create a 
temperature target selection procedure that set a specific schedule for each year 
that remained unchanged.  This logic is described in the following section. 

6B.C.12.2 Temperature Target Spreadsheet Development 
The development of the Sacramento River Temperature Targeting Spreadsheet 
AmerR_Temp_Sel_Tool_rev15_FULL_FINAL_3-16-15.xlsm is described in this 
section.  

Folsom storage and inflow data from the CalSim II EIS No Action Alternative Q5 
run dated January 27, 2015 was loaded into the spreadsheet.  This CalSim II data 
remained unchanged throughout the temperature schedule development.  May 
Folsom Storage plus June to September average inflow to Folsom (storage plus 
inflow) was calculated in the spreadsheet.  This was a simplification of the 
forecasting approach that is used to set the actual temperature targets, as it only 
took into account June through September inflow. 
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Appendix 2-D of the NMFS BO lists 72 different temperature target schedules for 1 
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May through October.  Each schedule changed the temperature target for one 
month only.  It was deemed unnecessary to incorporate all 72 schedules due to the 
simplified forecasting approach described above that only focused on June to 
September inflow.  This reduced the 72 schedules to schedules that focused 
primarily on temperature management during June through September.  
Ultimately the 72 schedules were reduced to 22 schedules as these schedules were 
deemed to adequately represent the variance in temperature targets during June 
through September. 

Then, using an initial set of storage plus inflow tiers assigned to each temperature 
schedule number, the schedule number for each year of the CalSim II period of 
record was calculated.  Then the average storage plus inflow for each tier was 
calculated.  For example, there were 8 years over the simulation period that had a 
schedule number of 11 and the average storage plus inflow was 1,415 TAF.  The 
average storage plus inflow calculated for each tier was plotted versus the 
schedule number, as shown in Figure 6B.C.57. 

 
Figure 6B.C.57 Temperature Schedule Number and Average Folsom Lake Storage 
plus June-September Inflow for each Schedule Number   
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The schedule shown in the plot was used to calculate the final storage plus inflow 
tiers used in the spreadsheet. 

Using the regression equation shown in Figure 6B.C.57, the final storage plus 
inflow tiers to be used for the spreadsheet were calculated (see Table 6B.C.27). 
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Table 6B.C.27 Final Watt Avenue Temperature Target Schedules (Yellow 1 
2 highlighted cells indicate a change from the previous schedule) 

Schedule 

Storage 
plus 

June-
Sept. 
Inflow Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1 0 56 56 56 63 61 61 62 62 61 57 56 56 

2 600 56 56 56 63 62 62 62 62 62 58 56 56 

3 700 56 56 56 63 62 62 63 63 62 59 57 56 

4 750 56 56 56 63 63 63 63 63 63 60 57 56 

5 850 56 56 56 63 63 63 64 64 63 60 58 56 

6 900 56 56 56 63 64 64 64 64 64 60 58 56 

7 1000 56 56 56 63 64 64 65 65 64 60 58 56 

8 1050 56 56 56 63 65 65 65 65 65 60 58 56 

9 1150 56 56 56 63 65 65 66 66 65 65 59 56 

10 1200 56 56 56 63 66 66 66 66 66 65 59 56 

11 1300 56 56 56 63 66 66 67 67 66 65 59 56 

12 1350 56 56 56 63 67 67 67 67 67 65 59 56 

13 1450 56 56 56 63 67 67 68 68 67 65 59 56 

14 1500 56 56 56 63 68 68 68 68 68 65 59 56 

15 1600 56 56 56 63 68 68 69 69 68 68 59 56 

16 1650 56 56 56 63 69 69 69 69 69 68 59 56 

17 1750 56 56 56 63 69 69 70 70 69 69 60 56 

18 1800 56 56 56 63 70 70 70 70 70 69 60 56 

19 1900 56 56 56 63 70 70 71 71 70 70 61 56 

20 1950 56 56 56 63 71 71 71 71 71 70 61 56 

21 2050 56 56 56 63 71 71 72 72 71 71 62 56 

22 2100 56 56 56 63 72 72 72 72 72 71 62 56 

 

3 
f4 

5 
6 
7 

8 
9 

t10 
t11 
t12 

13 
14 
15 
16 
17 

January, February, March and December were given temperature targets of 56⁰F 
or all temperature schedules as a default. During these months, temperature 

management is generally not an issue.  April was given a temperature target of 
63⁰F to conserve cold water in the reservoir pool at the start of the temperature 
management season.  

Establishing the temperature target schedule sets the temperature targets at Watt 
Avenue.  However, Folsom Dam can only actually operate to release 
emperatures, with the goal that those release temperatures will ultimately meet 
he Watt Avenue temperature target after ambient warming occurs.  To calculate 
he Folsom release temperatures, the following logic was developed. 

• Step 1: The American River HEC-5Q Model was run using the January 13, 
2015 version delivered to Reclamation, the CalSim II data described 
previously, and an initial Watt Avenue and Folsom Dam temperature target 
schedules. The temperature output from that HEC-5Q model run was loaded 
into the spreadsheet. 
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Step 2: For each month individually, the difference (shift) between the 
modeled temperature at Watt Avenue and the modeled temperature below 
Folsom Dam was calculated for each year. 

Step 3: The annual shift calculated in Step 2 that represented a specified 
exceedance for each month was then calculated.  This helped characterize the 
warming that occurred between Folsom release temperatures and Watt 
Avenue.  For example, September was given a 50 percent exceedance.  This 
exceedance says that 50 percent years had a September temperature shift 
higher than this shift value (e.g., 0.6⁰F).  Therefore, warming that occurred 
between Folsom Dam and Watt Avenue in September for the previous model 
run was 0.6⁰F or lower for 95 percent of years.  

Step 4: The exceedance shift value calculated in step iii was then divided by 
the average annual June to September shift value.  This calculated a shift 
factor that was used in the final temperature shift calculations. 

Step 5: The average June to September shift value for each schedule number 
was then calculated.  For example, schedule number 11 was the schedule for 
eight years over the simulation period and the average June to September shift 
was 4.6⁰F. 

Step 6: The average June to September shift value calculated in Step v was 
plotted versus its temperature schedule number, as shown in Figure 6B.C.58. 

Step 7: Average June to September shifts for each schedule number were then 
calculated using the regression equation in Figure 6B.C.58.  

Step 8: The shift values calculated in step vii were then multiplied by the shift 
factor calculated in step vii and was subtracted from the temperature target 
value in Table 6B.C.27.  This created the Folsom Dam release temperature 
target schedules. 

Step 9: An iterative process where the Folsom Dam temperature target 
schedules developed using the initial temperature target schedules described 
in step 1 were then used in the next HEC5Q model run and then reloaded into 
the spreadsheet.  The process was repeated until the Folsom Dam release 
temperature target schedules were deemed acceptable based on modeled 
temperature results.  The final Folsom Dam release temperature target 
schedules are shown in Table 6B.C.28. 
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Figure 6B.C.58 Average Temperature Shift between Modeled Folsom Lake Release 
Temperatures and Watt Avenue Temperatures for each Schedule Number after 
Multiple Iterations 
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The shift curve shown in the plot was used to calculate the final temperature shifts 
used in the spreadsheet. 

Table 6B.C.28 Final Folsom Dam Lake Release Temperature Targets in the 
Spreadsheet (Yellow highlighted cells indicate a change from the previous 
schedule) 

Storage  Shift Factors 
plus 

Jun-Sep  0.7 0.8 0.8 1.2 0.6 0.4 0.2 0 

Schedule Inflow Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1 0 52 52 52 59 66.8 66.0 66.0 63.0 67.5 68.0 60.5 56 

2 600 52 52 52 59 66.8 66.0 66.0 63.0 67.5 68.0 60.5 56 

3 700 52 52 52 59 65.9 65.2 66.2 63.3 66.7 68.1 60.6 56 

4 750 52 52 52 59 66.3 65.6 65.6 62.9 67.0 67.3 59.7 56 

5 850 52 52 52 59 65.6 65.0 66.0 63.5 66.3 67.5 59.8 56 

6 900 52 52 52 59 65.8 65.2 65.2 62.8 66.4 66.6 58.8 56 

7 1000 52 52 52 59 65.0 64.4 65.4 63.1 65.6 66.7 58.9 56 

8 1050 52 52 52 59 65.2 64.6 64.6 62.4 65.7 65.8 57.9 56 

9 1150 52 52 52 59 64.3 63.8 64.8 62.7 64.9 65.9 58.0 56 

10 1200 52 52 52 59 64.5 64.0 64.0 62.0 65.0 63.0 58.0 56 

11 1300 52 52 52 59 63.7 63.2 64.2 62.3 64.2 63.1 58.1 56 

12 1350 52 52 52 59 63.7 63.2 63.2 61.3 64.2 63.1 58.1 56 
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Storage  Shift Factors 
plus 

Jun-Sep  0.7 0.8 0.8 1.2 0.6 0.4 0.2 0 

Schedule Inflow Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

13 1450 52 52 52 59 62.9 62.4 63.4 61.6 63.3 63.2 58.1 56 

14 1500 52 52 52 59 62.9 62.4 62.4 60.6 63.3 63.2 58.1 56 

15 1600 52 52 52 59 61.9 61.4 62.4 60.6 62.3 63.2 58.1 56 

16 1650 52 52 52 59 62.0 61.6 61.6 59.9 62.5 58.3 57.2 56 

17 1750 52 52 52 59 61.0 60.6 61.6 59.9 61.5 58.3 57.2 56 

18 1800 52 52 52 59 61.0 60.6 60.6 58.9 61.5 58.3 57.2 56 

19 1900 52 52 52 59 60.0 59.6 60.6 58.9 60.5 58.3 57.2 56 

20 1950 52 52 52 59 60.0 59.6 59.6 57.9 60.5 58.3 56.2 56 

21 2050 52 52 52 59 59.0 58.6 59.6 57.9 59.5 57.3 56.2 56 

22 2100 52 52 52 59 59.0 58.6 58.6 56.9 59.5 56.3 55.2 56 

January through April were not given shift factors and instead were given a 
constant 4⁰F shift as a default for the same reason described for those months for 
the Watt Avenue temperature target schedules. 
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6B.C.12.3 Temperature Performance 
Figure 6B.C.59 shows box and whisker plots of modeled temperatures at Watt 
Avenue in the completed spreadsheet.   

Figure 6B.C.59 Modeled Watt Avenue temperatures in Final Spreadsheet 
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The figure shows the expected pattern where temperatures are higher in the 
summer but the Watt Avenue target temperature for each month were met in 
majority of the years.  The maximum temperature target (72⁰F) was not exceeded 
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n approximately 75 percent of years for all months.  The years where the 
emperatures exceeded the maximum 72⁰F target were during dry periods, when 

meeting the Watt Avenue temperature targets are not possible to meet due to low 
torage in Folsom Lake. 
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Methylmercury Model Documentation 
This appendix provides information about the methods, modeling tools, and 
assumptions used for the Remanded Biological Opinions on the Coordinated 
Long-Term Operation of the Central Valley Project (CVP) and State Water 
Project (SWP) Environmental Impact Statement (EIS) analysis.  It also provides 
information pertaining to the development of the analytical tools and the use of 
input data as well as model result processing and interpretation methods used for 
the impacts analysis and descriptions.   

This appendix is organized into three main sections that are briefly described 
below: 

• Section 6C.1:  Modeling Methodology.  The methylmercury impacts 
analysis used CalSim II, the Delta Simulation Model II (DSM2), and the 
Central Valley Regional Water Quality Control Board (Central Valley 
RWQCB) Total Maximum Daily Load (TMDL) model (RWQCB Model) to 
assess and quantify effects of the alternatives on the long-term operations of 
the CVP and SWP and on the environment.  This section provides information 
about the overall analytical framework and how some of the model input 
information obtained from other models was processed through the use of 
analytical tools. 

• Section 6C.2:  Modeling Simulations and Assumptions.  This section 
provides a brief description of the assumptions for the RWQCB Model 
simulations of the No Action Alternative, Second Basis of Comparison, and 
Alternatives 1 through 5. 

• Section 6C.3:  Modeling Results.  This section provides a description of the 
model simulation output formats used in the analysis and interpretation of 
modeling results for the alternatives impacts assessment.   

6C.1 Modeling Methodology 

This section summarizes the methylmercury modeling methodology used for the 
No Action Alternative, Second Basis of Comparison, and Alternatives 1 
through 5.  It describes the overall analytical framework and contains descriptions 
of the key analytical and numerical tools and approaches used in the quantitative 
evaluation of the alternatives.  The alternatives include several major components 
that will have significant effects on SWP and CVP operations and minor effects 
on the water quality of the system. 

6C.1.1 Overview of the Modeling Approach and Objectives 
Modeling of physical and biological methylmercury processes in the Delta is 
necessary to evaluate changes related to the implementation of alternatives that 
could affect the health of humans and wildlife consuming fish in the Delta.  It has 
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been recognized that fish tissue concentrations are the best indicator of mercury 1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 

contamination in the Delta as described in the RWQCB Model (Central Valley 
RWQCB 2011).  The RWQCB Model, an empirical tissue concentration model, 
was based on the concentration averages of fish mercury and water concentrations 
of methylmercury over broad areas of the Delta (Wood 2010).  The RWQCB 
Model is used to estimate fish tissue mercury concentrations from concentrations 
of dissolved methylmercury in water. 

CalSim II, DSM2 (water), and the RWQCB Model (fish tissue) were used in 
sequence to estimate the effects of CVP and SWP operations on water and fish 
tissue quality in the Delta.  CalSim II simulates flow in the waterways, and DSM2 
simulates one-dimensional hydrodynamics in the Delta, as discussed in Chapter 5, 
Surface Water Resources and Water Supplies.  One of the three DSM2 modules, 
QUAL, simulates one-dimensional source tracking in the Delta.  Results from 
DSM2 proportioned by source area were multiplied by average source 
concentrations and added to determine annual average aqueous methylmercury 
concentrations in the Delta for all year types and dry years for specific model 
nodes.  The RWQCB Model is based on a power curve that uses the DSM2 output 
to simulate aqueous methylmercury concentrations to estimate total mercury 
concentrations in the fish fillets of standard 350-mm-long Largemouth Bass.   

Figure 6C.1 shows the modeling tools applied in the methylmercury impacts 
assessment and the relationship between these tools.  Each model included in 
Figure 6C.1 provides information to the next “downstream” model in order to 
provide various results to support the impacts analysis.  

 24 
25 Figure 6C.1. Relationships among the Different Predictive Modeling Tools 

Delta Simulation Model II
(DSM2-QUAL)

• Percentage of source inflow at various 
locations throughout the Delta

DSM2 Post-processing
• Waterborne methylmercury 

concentrations

Hydrology and System 
Operations 
(CALSIM II)

• River flows, exports, storage 
releases, and deliveries

Regional Board Model
(CVRWQCB TMDL Model)

• Methylmercury concentrations in fish 
tissue
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6C.1.1.1 Modeling Objectives 1
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Impacts on methylmercury resources in the Delta SWP and CVP Service Areas 
were evaluated for each alternative as part of the EIS development.  Modeling 
objectives included the evaluation of the following:  

• Percent changes in fish tissue mercury concentrations   
• Exceedances of human and fish and wildlife thresholds 

6C.1.2 Key Components of the Methylmercury Modeling 
A calibrated regional flow model was used to provide a regional framework to be 
used for modeling of waterborne methylmercury concentrations.  An additional 
model was used to translate waterborne methylmercury concentrations to total 
mercury concentrations in fish tissue. 

6C.1.2.1 DSM2 Postprocessing 
Dissolved methylmercury data were available for six inflow locations to the Delta 
(Table 6C.1): 

• Sacramento River at Freeport (mainstem flow to Delta) 
• San Joaquin River at Vernalis (mainstem flow to Delta) 
• Mokelumne and Calaveras Rivers (for Eastside tributaries) 
• Various Delta locations (for Delta agriculture) 
• Suisun Bay (for San Francisco Bay) 

Table 6C.1. Modeled Methylmercury Concentrations in Water  

Location Period* 

  Period Average Concentration (ng/L)  

No Action 
Alternative 

Alternative 
1 

Alternative 
3 

Alternative 
5 

Delta Interior      

San Joaquin River 
at Stockton 

All 0.16 0.16 0.16 0.16 

 Drought 0.16 0.16 0.17 0.16 

Turner Cut All 0.15 0.15 0.15 0.15 

 Drought 0.14 0.14 0.14 0.14 

San Joaquin River 
at San Andreas 
Landing 

All 0.12 0.11 0.11 0.12 

 Drought 0.11 0.11 0.11 0.11 

San Joaquin River 
at Jersey Point 

All 0.11 0.11 0.11 0.11 

 Drought 0.11 0.10 0.10 0.11 

Victoria Canal All 0.14 0.14 0.14 0.14 

 Drought 0.14 0.13 0.14 0.14 
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Location Period* 

  Period Average Concentration (ng/L)  

No Action 
Alternative 

Alternative 
1 

Alternative 
3 

Alternative 
5 

Western Delta      

Sacramento River at  
Emmaton 

All 0.10 0.10 0.10 0.10 

 Drought 0.10 0.10 0.10 0.10 

San Joaquin River 
at Antioch 

All 0.10 0.10 0.10 0.10 

 Drought 0.09 0.09 0.09 0.10 

Montezuma Slough 
at Hunter Cut/ 
Beldon's Landing 

All 0.08 0.08 0.08 0.08 

 Drought 0.07 0.07 0.07 0.07 

Major Diversions (Pumping Stations)      

North Bay Aqueduct 
at Barker Slough 
Pumping Plant 

All 0.11 0.11 0.11 0.11 

 Drought 0.11 0.11 0.11 0.11 

Contra Costa 
Pumping Plant #1 

All 0.13 0.13 0.13 0.13 

 Drought 0.12 0.12 0.12 0.13 

Banks Pumping 
Plant 

All 0.14 0.13 0.13 0.14 

 Drought 0.13 0.13 0.13 0.13 

Jones Pumping 
Plant 

All 0.14 0.14 0.14 0.14 

 Drought 0.14 0.13 0.14 0.14 

Notes: 
ng/L = nanogram per liter 
* “All” water years 1922-2003 represent the 82-year period modeled using DSM2; 
“drought” represents a 5-consecutive-year (water years 1987-1991) drought period 
consisting of dry and critical water year types (as defined by the Sacramento Valley 
40-30-30 water year hydrologic classification index). 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 

14 

For DSM2 output locations, the geometric mean methylmercury concentrations 
from the inflow locations were combined with the modeled daily average percent 
inflow for each DSM2 output location to estimate waterborne methylmercury 
concentrations at those locations.  The annual average mix of water from the six 
inflow sources (Table 6C.1) was calculated from daily percent inflows provided 
by the DSM2-QUAL model output.  The daily waterborne methylmercury 
concentrations at DSM2 locations were calculated using the following equation: 

Cwater quarterly = [(I1 * C1)+(I2 * C2)+ (I3 * C3)+ (I4 * C4)+ (I5 * C5)+ (I6 * C6)]/100 
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Where:  1 
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• Cwater daily = daily average methylmercury concentration in water 
(micrograms/liter [µg/L]) at a DSM2 output location 

• I1-6 = modeled daily inflow from each of the six sources of water to the Delta 
for each DSM2 output location (percentage) 

• C1-6 = methylmercury concentration in water (µg/L) from each of the six 
inflow sources to the Delta (1-6) 

The annual average waterborne methylmercury concentrations for the DSM2 
output locations are shown in Table 6C.1. 

6C.1.2.2 Regional Board Fish Tissue Model 
The RWQCB Model predicts methylmercury concentration in 350-millimeter 
normalized Largemouth Bass fillet tissue from methylmercury in water.  The 
Central Valley RWQCB developed an empirical power curve model based on 
measured Largemouth Bass fillet concentrations as averaged over large areas of 
the Delta compared to average methylmercury concentrations in water for those 
same areas and time periods (Central Valley RWQCB 2011): 

Fish mercury (milligrams/kilogram, wet weight) = 20.365×(methylmercury in 
water, ng/L) 1.6374  
(with r2=0.910, and P less than 0.05) 
The goal of the RWQCB Model was to establish the linkage between the 
0.24 milligram per kilogram (mg/kg) tissue mercury TMDL target to a waterborne 
goal of 0.066 ng methylmercury/L.  The RWQCB Model results are presented 
with the recognition of the imprecision of predicting fish tissue concentrations 
from estimates of methylmercury concentrations for specific Delta locations, but 
with the knowledge that Largemouth Bass are probably the best indicator of fish 
tissue contamination (see Section 6C.1.2.3).  Results provide an estimated mean 
tissue concentration as would be expected by location and alternative.  The model 
provides a Delta-specific, empirical estimate of the relationship between 
waterborne methylmercury and bioaccumulated fish tissue mercury. 

The overall construction and calibration of the RWQCB Model were unchanged 
for this EIS analysis. 

6C.1.2.3 Model Development 
The RWQCB Model is based on unfiltered aqueous methylmercury data from 
March to October 2000 and Largemouth Bass fillet concentration data from 
September/October 2000.  Largemouth Bass samples were chosen close in time 
and space to water collections.  The paired samples, averaged over broad Delta 
areas, provided the framework for the nonlinear empirical model. Data were 
grouped by subareas of the Delta such as Sacramento River, Mokelumne River, 
Central Delta, San Joaquin River, and West Delta.  
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Largemouth Bass are excellent indicators of mercury contamination because they 1 
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have a relatively high level of mercury compared to other species, are piscivorous, 
are abundantly distributed throughout the Delta, are popular gamefish, and have 
high site fidelity. Largemouth Bass are therefore representative of spatial patterns 
of tissue mercury concentrations throughout the aquatic food web, including 
exposure to humans.  

The RWQCB Model was used to convert DSM2 estimated waterborne 
methylmercury concentrations to fish tissue mercury concentrations. The toxicity 
benchmark used to assess impacts of alternatives was the Central Valley RWQCB 
TMDL tissue concentration goal of 0.24 mg/kg wet weight (ww) of mercury for 
normalized 350-mm total length Largemouth Bass tissue (Central Valley 
RWQCB 2011). 

6C.2 Modeling Simulations and Assumptions  

This section describes the assumptions for the RWQCB Model simulations of the 
No Action Alternative, Second Basis of Comparison, and Alternatives 1 
through 5.  A description of DSM2 model assumptions is presented in 
Appendix 5A. 

6C.2.1 Location Assumptions 
The Central Valley RWQCB developed a nonlinear model based on Largemouth 
Bass as grouped in large regions of the Delta (rather than specific locations) 
compared to average methylmercury concentrations in water for those same, 
general regions (Central Valley RWQCB 2011).  As such, the model provides a 
Delta-specific, general, long-term average relationship between co-located 
waterborne methylmercury concentrations and total mercury concentrations in 
Largemouth Bass fillets. 

6C.2.2 Normalization and Tissue Type Assumptions 
As discussed above, Largemouth Bass are excellent indicators of long-term 
average mercury exposure, risk, and the spatial pattern for both ecological and 
human health effects.  A fish tissue mercury dataset was available for Largemouth 
Bass from locations across the Delta.  However, the Largemouth Bass tissue 
mercury concentrations were presented as edible fillet concentrations for fish 
normalized to 350 mm in total length (SFEI 2010).  It is important to standardize 
concentrations to the same length fish for establishment of the model and for 
model predictions because of the well-established positive relationship between 
fish length and age and tissue mercury concentrations (e.g., Alpers et al. 2008).  
This same normalization technique was used by the Regional Board for their 
model (Central Valley RWQCB 2011).  The 350-mm size fish is an appropriate 
size representative of human health consumption and risk.  The standardized size 
allows the best comparison among locations and alternatives.  The fillet 
concentrations predicted by the model are expected to be slightly different from 
whole-body fish concentrations as consumed by wildlife, but comparisons among 
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locations and alternatives and to the Regional Board benchmark will allow an 1 
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evaluation of relative impacts to fish and wildlife as well as most accurately 
estimating impacts to human consumers. 

6C.2.3 Model Application Methodology 
To evaluate differences between the No Action Alternative, Second Basis of 
Comparison, and other alternatives for impact assessment, modeled 
methylmercury concentrations were compared directly (for percent change) and to 
the 0.24-mg/kg wet weight tissue threshold benchmark. 

Results of comparisons to these benchmarks are expressed as exceedance 
quotients (EQs) in some of the tables and figures.  Annual average methylmercury 
concentrations in water did not exceed the unfiltered aqueous methylmercury goal 
(0.06 µg/L) or the California Toxic Rule criterion for the consumption of water at 
the organism (0.050 µg/L) and of the organism only (0.051 µg/L), so no EQs 
were calculated for waterborne concentrations. 

6C.2.3.1 No Action Alternative and Second Basis of Comparison 
Model Runs  

The overall purpose of the models is to provide a set of conditions for the No 
Action Alternative and the Second Basis of Comparison to be used for 
comparison with the forecasts of the alternatives to determine whether the 
implementation of the alternatives is likely to result in substantial impacts to 
methylmercury, thereby affecting biological resources.  Modeling for the No 
Action Alternative and the Second Basis of Comparison was completed for five 
Delta interior locations, three western Delta locations, and four locations near 
major water diversions.  DSM2 postprocessing output provided estimates of the 
waterborne methylmercury concentration at each of those 12 locations 
(Table 6C.1).  The RWQCB Model was then used to estimate methylmercury 
tissue concentrations in 350-mm Largemouth Bass.  The modeled tissue 
methylmercury concentrations and the EQs (based on comparisons to 
thresholds) both served as a basis for comparison of other alternatives to 
identify potential impacts. 

6C.2.3.2 Alternatives 1 through 5 Model Runs 
For model simulations of Alternatives 1 through 5, the same procedure as 
described for the No Action Alternative and the Second Basis of Comparison was 
used with similar assumptions.   

6C.3 Modeling Results 

The postprocessing tool that presents the results from the RWQCB Model is an 
Excel-based spreadsheet tool.  The general preprocessing and input files 
development are described in the modeling data assumptions sections above.  
This section focuses on data analysis and results interpretation for the impacts 
descriptions.  
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6C.3.1 Postprocessing and Results Analysis: Delta-wide Model 1 
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Output data resulting from the RWQCB Model simulations for each alternative 
were processed to provide a tabular depiction of potential impacts to 
methylmercury resources (Tables 6C.2 – 6C.4).  As discussed previously, outputs 
from the RWQCB Model used in this analysis are annual average fish tissue 
mercury concentrations for all year types and separately presented for the subset 
of dry years. 

All annual average concentrations exceed the TMDL target goal of 0.24 mg/kg 
tissue mercury at all locations modeled in the Delta for all years both as measured 
and modeled.  Results are shown in Tables 6C.2 – 6C.4 and Figures 6C.2 
and 6C.3.  Table 6C.1 presents the period-average waterborne methylmercury 
concentrations by location and water year type as used to model fish tissue 
concentrations (Tables 6C.2 – 6C.4). 

Clear patterns of differences among alternatives are apparent in Tables 6C.2 – 
6C.4.  The greatest increased concentrations for fish tissue mercury (over 10 
percent increases) were estimated to occur near the Contra Costa Pumping Plant 
under Alternative 5 as compared to the Second Basis of Comparison (Table 6C.4).  
The highest exceedance quotients occurred along the San Joaquin River at 
Stockton and in the interior Delta for the No Action Alternative, Second Basis of 
Comparison, and Alternatives 1 through 5 (Tables 6C.2 – 6C.4). 

6C.3.2 Model Limitations and Applicability 
Although it is impossible to predict future hydrology, land use, and water use with 
certainty, the RWQCB Model and DSM2 were used to forecast impacts on fish 
that could result from implementation of the alternatives.  Mathematical models 
like DSM2 can only approximate processes of physical systems.  Models are 
inherently inexact because the mathematical description of the physical system is 
imperfect and the understanding of interrelated physical processes is incomplete.  
However, the RWQCB Model is a powerful tool that, when used carefully, can 
provide useful insight into processes of the physical system.  Methylmercury 
concentrations for inflow sources to the Delta (e.g., agriculture in the Delta, Yolo 
Bypass, Eastside Tributaries) also caused uncertainty in the modeling because of 
limited data.  For the Sacramento River and the San Joaquin River, about 90 data 
points (Chapter 6, Table 6.58; Table 6D.1) were used to estimate the mean 
methylmercury concentrations for these inflow sources, whereas the mean 
methylmercury concentrations for other inflow sources to the Delta had many 
fewer data points, ranging from 14 to no data points (concentrations for the 
Eastside Tributaries were assumed). 
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Table 6C.2. Summary Table for Methylmercury Concentrations in 350-mm Largemouth Bass Fillets for No Action 1 
Alternative, Second Basis of Comparison, and Alternative 1 2 

Location Perioda 

Estimated 
Concentrations 

of Methylmercury  
(mg/kg ww) 
No Action 
Alternative 

Estimated 
Concentrations 

of Methylmercury  
(mg/kg ww) 

Second Basis of 
Comparison and 

Alternative 1 

% Change In 
Methylmercury 

Concentrationsb  
Alternative 1 

compared to No 
Action 

Alternative 

% Change In 
Methylmercury 

Concentrationsb  
No Action 
Alternative 

compared to 
Second Basis of 

Comparison 

Exceedance 
Quotientsc  
No Action 
Alternative 

Exceedance 
Quotientsc  

Second Basis of 
Comparison and 

Alternative 1 

Delta Interior        

San Joaquin 
River at  
Stockton 

All 1.00 0.99 0 0 4.2 4.1 

 Drought 1.06 1.06 0 0 4.4 4.4 

Turner Cut All 0.89 0.87 -3 3 3.7 3.6 

 Drought 0.84 0.81 -4 4 3.5 3.4 

San Joaquin 
River at 
San Andreas 
Landing 

All 0.59 0.58 -3 3 2.5 2.4 

 Drought 0.54 0.53 -3 3 2.3 2.2 

San Joaquin 
River at  
Jersey Point 

All 0.57 0.54 -4 5 2.4 2.3 

 Drought 0.52 0.50 -4 4 2.2 2.1 

Victoria Canal All 0.85 0.82 -4 4 3.6 3.4 

 Drought 0.82 0.76 -6 7 3.4 3.2 

Western Delta        

Sacramento 
River at  
Emmaton 

All 0.50 0.49 -2 2 2.1 2.0 

 Drought 0.48 0.47 -2 2 2.0 2.0 

San Joaquin 
River at  
Antioch 

All 0.50 0.47 -6 7 2.1 2.0 

 Drought 0.43 0.41 -5 5 1.8 1.7 
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Location Perioda 

Estimated 
Concentrations 

of Methylmercury  
(mg/kg ww) 
No Action 
Alternative 

Estimated 
Concentrations 

of Methylmercury  
(mg/kg ww) 

Second Basis of 
Comparison and 

Alternative 1 

% Change In 
Methylmercury 

Concentrationsb  
Alternative 1 

compared to No 
Action 

Alternative 

% Change In 
Methylmercury 

Concentrationsb  
No Action 
Alternative 

compared to 
Second Basis of 

Comparison 

Exceedance 
Quotientsc  
No Action 
Alternative 

Exceedance 
Quotientsc  

Second Basis of 
Comparison and 

Alternative 1 

Montezuma 
Slough at  
Hunter 
Cut/Beldon's 
Landing 

All 0.35 0.32 -6 7 1.4 1.4 

 Drought 0.28 0.26 -5 5 1.1 1.1 

Major Diversions (Pumping Stations)        

North Bay 
Aqueduct at  
Barker Slough 
Pumping Plant 

All 0.56 0.56 -1 1 2.4 2.3 

 Drought 0.59 0.57 -2 2 2.4 2.4 

Contra Costa 
Pumping Plant 
#1 

All 0.73 0.68 -6 6 3.0 2.8 

 Drought 0.67 0.62 -7 8 2.8 2.6 

Banks Pumping 
Plant 

All 0.79 0.75 -5 5 3.3 3.1 

 Drought 0.75 0.69 -7 8 3.1 2.9 

Jones Pumping 
Plant 

All 0.83 0.79 -4 4 3.5 3.3 

 Drought 0.82 0.77 -6 7 3.4 3.2 

Notes: 1 
mg/kg = milligram per kilogram 2 
ww = wet weight 3 
a. “Al”: water years (1922-2003) represent the 82-year period modeled using DSM2. “Drought” Represents a 5-consecutive-year (water years 1987-1991) drought 4 
period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index). 5 
b. % change indicates a negative change (increased concentrations) relative to No Action Alternative or Second Basis of Comparison when values are positive 6 
and a positive change (lowered concentrations) relative to No Action Alternative or Second Basis of Comparison when values are negative.  7 
c. Concentrations greater than 0.24 mg/kg ww mercury exceed the TMDL guidance concentration. 8 
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Table 6C.3 Summary Table for Methylmercury Concentrations in 350-mm Largemouth Bass Fillets for Alternative 3 1 

Location Perioda 

Estimated Concentrations of 
Methylmercury  

(mg/kg, ww) 
Alternative 3 

% Change In 
Methylmercury 

Concentrationsb 
No Action Alternative 

% Change In 
Methylmercury 

Concentrationsb  
Second Basis of 

Comparison 

Exceedance 
Quotientsc  

Alternative 3 

Delta Interior      

San Joaquin River at  
Stockton All 1.00 1 1 4.2 

 Drought 1.07 1 1 4.5 

Turner Cut All 0.88 -2 1 3.7 

 Drought 0.82 -3 1 3.4 

San Joaquin River at 
San Andreas Landing All 0.58 -3 0 2.4 

 Drought 0.53 -2 1 2.2 

San Joaquin River at  
Jersey Point All 0.55 -4 1 2.3 

 Drought 0.51 -2 2 2.1 

Victoria Canal All 0.83 -2 2 3.5 

 Drought 0.79 -3 3 3.3 

Western Delta      

Sacramento River at  
Emmaton All 0.49 -2 0 2.0 

 Drought 0.47 -1 0 2.0 

San Joaquin River at  
Antioch All 0.48 -6 1 2.0 

 Drought 0.42 -3 2 1.7 

Montezuma Slough at  
Hunter Cut/Beldon's 
Landing 

All 0.33 -6 1 1.4 

 Drought 0.27 -3 2 1.1 
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Location Perioda 

Estimated Concentrations of 
Methylmercury  

(mg/kg, ww) 
Alternative 3 

% Change In 
Methylmercury 

Concentrationsb 
No Action Alternative 

% Change In 
Methylmercury 

Concentrationsb  
Second Basis of 

Comparison 

Exceedance 
Quotientsc  

Alternative 3 

Major Diversions (Pumping Stations)      

North Bay Aqueduct at  
Barker Slough Pumping 
Plant 

All 0.56 -1 0 2.3 

 Drought 0.58 -1 2 2.4 

Contra Costa Pumping 
Plant #1 All 0.69 -5 1 2.9 

 Drought 0.64 -4 4 2.7 

Banks Pumping Plant All 0.77 -3 2 3.2 

 Drought 0.72 -4 4 3.0 

Jones Pumping Plant All 0.81 -3 2 3.4 

 Drought 0.80 -3 4 3.3 

Notes: 1 
mg/kg = milligram per kilogram 2 
ww = wet weight 3 
a. “Al”: water years (1922-2003) represent the 82-year period modeled using DSM2. “Drought” Represents a 5-consecutive-year (water years 4 
1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic 5 
classification index). 6 
b. % change indicates a negative change (increased concentrations) relative to No Action Alternative or Second Basis of Comparison when 7 
values are positive and a positive change (lowered concentrations) relative to No Action Alternative or Second Basis of Comparison when values 8 
are negative.  9 
c. Concentrations greater than 0.24 mg/kg ww mercury exceed the TMDL guidance concentration. 10 
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Table 6C.4. Summary Table for Methylmercury Concentrations in 350-mm Largemouth Bass Fillets for No Action 1 
Alternative, Second Basis of Comparison, and Alternative 5 2 

Location Perioda 

Estimated 
Concentrations of 

Methylmercury 
(mg/kg, ww) 
Alternative 5 

% Change In 
Methylmercury 

Concentrationsb  
No Action 
Alternative 

% Change In 
Methylmercury 

Concentrationsb  
Second Basis of 

Comparison 

Exceedance 
Quotientsc  

Alternative 5 

Delta Interior      

San Joaquin River at  
Stockton 

All 1.00 0 0 4.1 

 Drought 1.05 0 0 4.4 

Turner Cut All 0.89 0 3 3.7 

 Drought 0.85 1 4 3.5 

San Joaquin River at 
San Andreas Landing 

All 0.60 1 4 2.5 

 Drought 0.55 2 4 2.3 

San Joaquin River at  
Jersey Point 

All 0.57 1 5 2.4 

 Drought 0.53 2 5 2.2 

Victoria Canal All 0.85 0 4 3.6 

 Drought 0.82 0 7 3.4 

Western Delta      

Sacramento River at  
Emmaton 

All 0.50 0 3 2.1 

 Drought 0.49 1 3 2.0 

San Joaquin River at  
Antioch 

All 0.51 1 7 2.1 

 Drought 0.44 2 7 1.8 

Montezuma Slough at  
Hunter Cut/Beldon's 
Landing 

All 0.35 1 7 1.5 

 Drought 0.28 1 7 1.2 
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Location Perioda 

Estimated 
Concentrations of 

Methylmercury 
(mg/kg, ww) 
Alternative 5 

% Change In 
Methylmercury 

Concentrationsb  
No Action 
Alternative 

% Change In 
Methylmercury 

Concentrationsb  
Second Basis of 

Comparison 

Exceedance 
Quotientsc  

Alternative 5 

Major Diversions (Pumping Stations)      

North Bay Aqueduct at  
Barker Slough Pumping 
Plant 

All 0.56 0 1 2.4 

 Drought 0.58 0 2 2.4 

Contra Costa Pumping 
Plant #1 

All 0.74 2 8 3.1 

 Drought 0.70 5 13 2.9 

Banks Pumping Plant All 0.79 0 5 3.3 

 Drought 0.74 -1 7 3.1 

Jones Pumping Plant All 0.83 0 5 3.5 

Notes: 1 
mg/kg = milligram per kilogram 2 
ww = wet weight 3 
a. “Al”: water years (1922-2003) represent the 82-year period modeled using DSM2. “Drought” Represents a 5-consecutive-year (water years 4 
1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic 5 
classification index). 6 
b. % change indicates a negative change (increased concentrations) relative to No Action Alternative or Second Basis of Comparison when 7 
values are positive and a positive change (lowered concentrations) relative to No Action Alternative or Second Basis of Comparison when values 8 
are negative. Changes of 10% or more are shaded. 9 
c. Concentrations greater than 0.24 mg/kg ww mercury exceed the TMDL guidance concentration.10 
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 1 
2 Figure 6C.2 Level of Concern Exceedance Quotients for Mercury Concentrations in 350-mm Largemouth Bass Fillets for All Years 
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 1 
2 Figure 6C.3. Level of Concern Exceedance Quotients for Mercury Concentrations in 350-mm Largemouth Bass Fillets for Drought Years 
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Appendix 6D 1 

Selenium Model Documentation 2 

This appendix provides information about the methods, modeling tools, and 
assumptions used for the Coordinated Long Term Operation of the Central Valley 
Project (CVP) and State Water Project (SWP) Environmental Impact Statement 
(EIS) analysis.  This appendix also provides information pertaining to the 
development of the analytical tools and the use of input data as well as model 
result processing and interpretation methods used for the impacts analysis and 
descriptions.   

This appendix is organized into three main sections: 

• Section 6D.1: Modeling Methodology 

– The selenium impacts analysis uses CalSim II, the Delta Simulation 
Model II (DSM2), and Delta-specific selenium bioaccumulation modeling 
to assess and quantify effects of the alternatives on the long-term 
operation and the environment.  This section provides information about 
the development and calibration of a Delta-wide bioaccumulation model 
for selenium in fish, use of outputs from that model to estimate 
bioaccumulation in bird eggs and fish fillets, and modeling of selenium 
bioaccumulation in sturgeon living in the western Delta using inputs from 
other models. 

• Section 6D.2: Modeling Simulations and Assumptions 

– This section provides a brief description of the assumptions for the 
selenium model simulations of the No Action Alternative, Second Basis of 
Comparison, and Alternatives 1 through 5. 

• Section 6D.3: Modeling Results  

– This section provides a description of the model simulation output formats 
used in the analysis and interpretation of modeling results for the 
alternatives impacts assessment.   
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6D.1 Modeling Methodology 29 

This section summarizes the selenium modeling methodology used for the No 
Action Alternative, Second Basis of Comparison, and Alternatives 1 through 5.  It 
describes the overall analytical framework and development and use of 
bioaccumulation models.  This section also contains descriptions of the key 
analytical and numerical tools and approaches used in the quantitative evaluation 
of the alternatives.  The project alternatives include changes to CVP and SWP 
operation that would cause subsequent effects on the water quality of the system 
relative to selenium.  Those changes in waterborne selenium concentrations 
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would propagate to changes in selenium concentrations in fish and bird eggs 
throughout the Delta. 

1 
2 

3 6D.1.1 Overview of the Modeling Approach and Objectives 
Modeling of flows, hydrodynamics, and selenium bioaccumulation in the Delta is 
necessary to support the selenium impact analysis of alternatives.  Impact analysis 
focuses on evaluation of changes to selenium concentrations in tissues that affect 
the health of fish as well as wildlife and humans consuming fish in the Delta.  

CalSim II, DSM2, and bioaccumulation modeling were used in sequence to 
estimate the effects of CVP and SWP operations on water quality relative to 
selenium in the Delta.  CalSim II, which simulates flow in California’s 
waterways, and DSM2, which simulates one-dimensional hydrodynamics in 
California’s Delta, are discussed in detail in Appendix 5A.  One of the three 
DSM2 modules, QUAL, simulates one-dimensional source tracking in the Delta.  
Results from DSM2 were multiplied by source concentrations (shown in 
Table 6D.1) to determine annual average waterborne selenium concentrations in 
the Delta for all year types and drought years.   

Operations-related changes in waterborne selenium concentrations in the Delta 
may result in increased selenium bioaccumulation or toxicity (or both) to aquatic 
and semi-aquatic receptors using the Delta.  Historical fish tissue data from 2000, 
2005, and 2007 (Foe 2010a) and measured (for Sacramento River below Knights 
Landing and for San Joaquin River at Vernalis) or DSM2-modeled (other 
locations) waterborne selenium concentrations for selected locations in 2000, 
2005, and 2007 were used to model water-to-tissue relationships.  This modeling 
generally followed procedures described by Presser and Luoma (2010a, 2010b).  
Implementation of the Grassland Bypass Project (GBP) has led to a 60 percent 
decrease in selenium loads from the Grassland Drainage Area compared to pre-
project conditions (San Francisco Bay Regional Water Quality Control Board 
2008).  These changes are reflected in data for the San Joaquin River at Vernalis, 
where water quality is monitored frequently because the river is a primary source 
of selenium to the Delta.  Vernalis water data for 2 years (1999-2000, 2004-2005, 
and 2006-2007) were used for each year when fish data were available because of 
the GBP-related changes and because the lag time for selenium bioaccumulation 
in the piscivorous Largemouth Bass (Micropterus salmoides, the species for 
which the Delta-wide bioaccumulation model was calibrated) may be more than 
1 year (Beckon 2014). 

Output from the DSM2-QUAL model (expressed as percentage of inflow from 
different sources) was used in combination with the available measured 
waterborne selenium concentrations (Table 6D.1) to model concentrations of 
selenium at locations throughout the Delta.  These modeled waterborne selenium 
concentrations were used in the relationship model to estimate bioaccumulation of 
selenium in whole-body fish and in bird eggs.  Selenium concentrations in fish 
fillets were then estimated from those in whole-body fish.  The following sections 
provide detailed information about the modeling approach for selenium. 
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1 Table 6D.1 Selenium Concentrations in Water at Inflow Sources to the Delta 
GM Se 

Representative Concentration 
Delta Sources Inflow Site in Water (µg/L)a Years Source 

Delta 
Agriculture 

Mildred Island, 
Center 0.11 2000 Lucas and 

Stewart 2007 

East Delta 
Tributaries 

Mokelumne, 
Calaveras, and 
Cosumnes Rivers 

0.10b None None 

Martinez/Suisun 
Bay  

San Joaquin River 
near Mallard 
Island 

0.10 02/2000–
08/2008 SFEI 2014 

Sacramento 
River 

Sacramento River 
at Freeport 0.09 11/2007–

07/2014 USGS 2014 

San Joaquin 
River 

San Joaquin River 
at Vernalis (Airport 
Way) 

 0.45 c 11/2007-
08/2014 USGS 2014 

San Joaquin 
River 

 

 

San Joaquin River 
at Vernalis (Airport 
Way) 
 

 

 0.83 d 1999-2000 SWAMP 2009 

0.85 2004-2005 SWAMP 2009 

0.58 2006-2007 SWAMP 2009 

Yolo Bypass 
Sacramento River 
below Knights 
Landing 

0.23e 2004, 2007, 
2008 DWR 2009 

Notes: 
a. Selenium concentrations are in dissolved fraction unless otherwise noted. 
b. Dissolved selenium concentration is assumed to be 0.1 µg/L due to lack of available data and 
lack of sources that would be expected to result in concentrations greater than 0.1 µg/L. 
c. Data used to represent conditions for comparison of alternatives. 
d. Not specified whether total or dissolved selenium; data for 1999-2000 used for bioaccumulation 
by bass in 2000; data for 2004-2005 for bass in 2005; and data for 2006-2007 for bass in 2007. 
e. Total selenium concentration in water. 
µg/L = microgram(s) per liter 
GM = geometric mean 
Se = selenium 
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In addition to the Delta-wide modeling for fish and birds (calibrated with data for 
Largemouth Bass), selenium uptake and food-chain transfer information from the 
ecosystem-scale selenium model for the San Francisco Bay-Delta Regional 
Ecosystem Restoration Implementation Plan (Presser and Luoma 2013) informed 
the selenium bioaccumulation model for the western Delta.  The Largemouth Bass 
has lower selenium bioaccumulation rates than those observed for sturgeon 
(Green Sturgeon [Acipenser medirostris] and White Sturgeon, [A. 
transmontanus]) and is not an appropriate model species that would be protective 
of sturgeon.  Sturgeon differ by feeding, in part, on Overbite Clams (Corbula 
[Potamocorbula] amurensis) in Suisun Bay and may do so in the western portion 
of the Delta under future conditions.  Therefore, DSM2-modeled waterborne 
selenium concentrations from three western-most locations in the Delta 
(Sacramento River at Emmaton, San Joaquin River at Antioch, and Montezuma 
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Slough at Hunter Cut/Beldon’s Landing) were used to model selenium 
bioaccumulation for sturgeon at those three locations to supplement the modeling 
done for Largemouth Bass. 

The results from this suite of physical and biological models are used to inform 
the understanding of effects of each alternative considered in this EIS on 
selenium.  Modeling objectives included evaluation of the following:  

• Percent changes in waterborne selenium concentrations under the alternatives 
as compared to the No Action Alternative and the Second Basis of 
Comparison 

• Exceedances of fish, wildlife, or human thresholds for selenium effects 
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6D.1.2 Key Components of the Selenium Modeling 11 
To fulfill the objectives of the selenium modeling effort, DSM2 output data were 
used in combination with source water concentrations to estimate waterborne 
selenium concentrations at representative locations throughout the Delta 
(Tables 6D.2 through 6D.4, located at end of this appendix).  Waterborne 
selenium concentrations were then used to estimate tissue selenium 
concentrations in Largemouth Bass (as a representative higher trophic-level fish) 
throughout the Delta and in sturgeon in the western Delta.  Estimation of 
concentrations in Largemouth Bass throughout the Delta included the 
development and calibration of a bioaccumulation model using measured 
concentrations in bass (Foe 2010a).  In contrast, modeling for sturgeon in the 
western Delta relied on literature-based model parameters (Presser and Luoma 
2013), because data were not available to further calibrate the model. 
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6D.1.2.1 DSM2 Post-processing 24 
Dissolved or total selenium data were available for six inflow locations to the 
Delta (Table 6D.1): 

• Sacramento River below Knights Landing (just upstream of Yolo Bypass, 
representing the Bypass source) 

• Sacramento River at Freeport (mainstem flow to Delta) 

• San Joaquin River at Vernalis (Airport Way) (mainstem flow to Delta) 

• Mokelumne, Calaveras, and Cosumnes Rivers (for East Delta tributaries) 

• Mildred Island, Center (for Delta Agriculture) 

• San Joaquin River near Mallard Island (for Martinez/Suisun Bay) 

Both dissolved and total selenium data were considered suitable for purposes of 
the modeling conducted for the Delta, because they typically do not differ greatly.  
Statements related to waterborne selenium concentrations in this appendix would 
be applicable to either dissolved or total concentrations.  
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Whole-body Largemouth Bass data for selenium were available from the 
following DSM2 output locations:  

• Big Break 
• Cache Slough Ryer 
• Franks Tract 
• Middle River Bullfrog 
• Old River Near Paradise Cut 
• Sacramento River Mile (RM) 44 
• San Joaquin River Potato Slough  

Largemouth Bass data also were available from the Veterans Bridge on the 
Sacramento River and from Vernalis on the San Joaquin River, but DSM2 data 
were not available for those locations; therefore, historical data for selenium 
concentrations in water collected nearby (Table 6D.1) were used to represent 
quarterly averages.  The geometric mean of total selenium concentrations in water 
collected from the Sacramento River below Knights Landing in 2004, 2007, and 
2008 (DWR 2009) were used to represent quarterly averages of selenium 
concentrations in water for Veterans Bridge in all years.  The geometric means of 
selenium concentrations (total or dissolved was not specified) in water collected 
from 1999–2000, 2004-2005, and 2006-2007 (SWAMP 2009) were used to 
represent quarterly averages for selenium concentrations in water at Vernalis 
during 2000, 2005, and 2007, respectively. 

For DSM2 output locations, the geometric mean selenium concentrations from the 
inflow locations were combined with the modeled quarterly average percent 
inflow for each DSM2 output location to estimate waterborne selenium 
concentrations at those locations.  The quarterly average mix of water from the six 
inflow sources (Table 6D.1) was calculated from daily percent inflows provided 
by the DSM2 model output for the DSM2 output locations for which fish data 
were available.  The quarterly waterborne selenium concentrations at DSM2 
locations were calculated using Equation 1: 

Cwater quarterly = ([I1*C1]+ [I2*C2]+ [I3*C3]+ [I4*C4]+ [I5*C5]+ [I6*C6])/100 
Where:  

• Cwater quarterly = quarterly average selenium concentration in water 
(micrograms/liter [µg/L]) at a DSM2 output location 

• I1-6 = modeled quarterly inflow from each of the six sources of water to the 
Delta for each DSM2 output location (percentage) 

• C1-6 = selenium concentration in water (µg/L) from each of the six inflow 
sources to the Delta (1-6) 
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Example Calculation: Modeled Selenium Concentration at Franks Tract Year 
2000, First Quarter: 

(43.94 [% inflow from Sacramento River water source at Franks Tract] 
× 0.09 µg/L [selenium concentration at Sacramento River at Freeport]) + 
(11.56 [% inflow from East Delta Tributaries water source at Franks Tract] 
× 0.10 µg/L [selenium concentration at Mokelumne, Calaveras, and 
Cosumnes Rivers]) + (15.79 [% inflow from San Joaquin River water source 
at Franks Tract] × 0.83 µg/L [selenium concentration at San Joaquin River at 
Vernalis]) + (0.02 [% inflow from Martinez/Suisun Bay water source at 
Franks Tract] × 0.10 µg/L [selenium concentration at San Joaquin River near 
Mallard Island]) + (0.32 [% inflow from Yolo Bypass water source at Franks 
Tract] × 0.23 µg/L [selenium concentration at Sacramento River below 
Knights Landing]) + (5.06 [% inflow from Delta Agriculture water source at 
Franks Tract] × 0.11 µg/L [selenium concentration at Mildred Island, 
Center])/100 = 0.19 µg/L 

The quarterly and average annual waterborne selenium concentrations for the 
DSM2 output locations are shown in Table 6D.2 (Year 2000), Table 6D.3 
(Year 2005), and Table 6D.4 (Year 2007). 
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6D.1.2.2 Delta-wide Selenium Model Development 19 
Selenium concentrations in whole-body fish and in bird eggs were calculated 
using ecosystem-scale models developed by Presser and Luoma (2010a, 2010b, 
2013).  The models were based on biogeochemical and physiological factors from 
laboratory and field studies; loading rates, chemical speciation, and 
transformation to particulate material; bioavailability; bioaccumulation in 
invertebrates; and trophic transfer to predators.  Important components of the 
methodology included (1) empirically determined environmental partitioning 
factors between water and particulate material that quantify the effects of 
dissolved speciation and phase transformation; (2) concentrations of selenium in 
living and non-living particulates at the base of the food web that determine 
selenium bioavailability to invertebrates; and (3) selenium biodynamic food web 
transfer factors that quantify the physiological potential for bioaccumulation from 
particulate matter to consumer organisms and from prey to their predators. 
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6D.1.2.2.1 Selenium Concentration in Particulates 33 
Phase transformation reactions from dissolved to particulate selenium are the 
primary form by which selenium enters the food web.  Presser and Luoma (2010a, 
2010b, 2013) used field observations to quantify the relationship between 
particulate material and dissolved selenium as indicated in Equation 2. 
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Cparticulate  = Kd * Cwater column 
Where:  
• Cparticulate = selenium concentration in particulate material 

(micrograms/kilogram, dry weight [µg/kg dw]) 

• Kd = particulate/water ratio 
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• Cwater column = selenium concentration in water column (µg/L) 
The Kd (also called an “enrichment factor”) describes the particulate/water ratio at 
the moment the sample was taken and should not be interpreted as an equilibrium 
constant (as it sometimes is mistaken to be).  It can vary widely among hydrologic 
environments and potentially among seasons (Presser and Luoma 2010a, 2010b, 
2013; Young et al. 2010).  In addition, other factors such as selenium speciation, 
water residence time, and particle type affect Kd.  Selenium typically enters a 
stream primarily as selenate.  If the stream flows into a wetland and the water is 
retained there with sufficient residence time, recycling of selenium may occur.  
This results in generation of particulate selenium and conversion to more 
bioaccumulative selenite and organo-selenium from the less-bioaccumulative 
dissolved selenate.  Residence time of water containing selenium is usually the 
most influential factor on the conditions in the receiving aquatic environment.  
Short water residence times (such as in streams and rivers) limit partitioning of 
selenium into particulate material.  Conversely, longer residence times (such as in 
sloughs, lakes, and estuaries) allow greater uptake by plants, algae, and 
microorganisms.  Furthermore, environments in downstream portions of a 
watershed can receive cumulative contributions of upstream recycling in a 
hydrologic system.  Because of its high variability, Kd is a large source of 
uncertainty in any selenium model where extrapolations from selenium 
concentrations in the water column to those in aquatic organism tissues, or from 
tissue to waterborne concentrations, are necessary.  

In developing the Delta-wide bioaccumulation model for bass, the particulate 
selenium concentration initially was estimated using Equation 2 and a default Kd 
of 1,000 (Presser and Luoma 2010a).  Because the Kd is typically much more 
variable than other steps in the bioaccumulation model, the Kd was then adjusted 
to calibrate the model so that the modeled concentrations for fish approximated 
the measured concentrations in bass for normal and wet years (2000 and 2005) 
and for drought years (2007), as described in more detail in Section 6D.1.2.3.  
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6D.1.2.2.2 Selenium Concentrations in Invertebrates  30 
Trophic transfer factors (TTFs) for transfer of selenium from particulates to prey 
and to predators were developed using data from laboratory experiments and field 
studies (Presser and Luoma 2010a, 2010b, 2013).  TTFs are species-specific, but 
the range of TTFs for freshwater invertebrates was found to be similar to TTFs for 
marine invertebrates determined in laboratory experiments. 

TTFs for estimating selenium concentrations in invertebrates were calculated 
using Equation 3: 

TTFinvertebrate  = (Cinvertebrate)/(Cparticulate) 
Where:  
• TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 
• Cinvertebrate = concentration of selenium in invertebrate (µg/g dw) 
• Cparticulate = concentration of selenium in particulate material (µg/g dw) 
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An average aquatic insect TTF was calculated from TTFs for aquatic insect 
species with similar bioaccumulative potential, including Mayfly (Baetidae; 
Heptageniidae; Ephemerellidae), Caddisfly (Rhyacophilidae; Hydropsychidae), 
Crane Fly (Tipulidae), Stonefly (Perlodidae/Perlidae; Chloroperlidae), 
Damselfly (Coenagrionidae), Corixid (Cenocorixa sp.), and Chironomid 
(Chironomus sp.) aquatic life stages.  Species-specific TTFs ranged from 2.1 to 
3.2; the average TTF of 2.8 was used in the Delta-wide model.  
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6D.1.2.2.3 Selenium Concentrations in Whole-body Fish 8 
9 The mechanistic equation for modeling of selenium bioaccumulation in fish tissue 

is similar to that for invertebrates if whole-body concentrations are the endpoint 
(Presser and Luoma 2010a, 2010b, 2013), as shown in Equation 4: 

TTFfish  =  Cfish/ Cinvertebrate 
where:  

Cinvertebrate = Cparticulate *  TTFinvertebrate 
therefore: 

Cfish  = Cparticulate * TTFinvertebrate * TTFfish 
Where:  
• Cfish = concentration of selenium in fish (µg/g dw) 
• Cparticulate = concentration of selenium in particulate material (µg/g dw) 
• Cinvertebrate = concentration of selenium in invertebrate (µg/g dw) 
• TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 
• TTFfish = trophic transfer factor from invertebrate to fish 
Modeling selenium bioaccumulation into a particular fish species considers 
organism physiology and its preferred foods.  However, variability in fish tissue 
selenium concentrations for present modeling purposes is driven more by dietary 
choices and their respective levels of bioaccumulation (that is, TTFinvertebrate) 
than by differences in fish physiology or the dietary transfer to the fish (TTFfish).  
A diet of mixed prey (including invertebrates or other fish) can be modeled as 
shown in Equation 5: 

Cfish  = TTFfish * ([C1 * F1] + [C2 * F2] + [C3 * F3]) 

Where: 

• Cfish = concentration of selenium in fish (µg/g dw) 

• TTFfish = trophic transfer factor for fish species  

• C1-3 = concentration of selenium in invertebrate or fish prey items 1, 2, and 3 
(µg/g dw) 

• F1-3 = fraction of diet composed of prey items 1, 2, and 3 

Modeling of selenium concentrations in longer food webs with higher trophic 
levels (for example, predator fish such as bass consuming forage fish) can be 
completed by incorporating additional TTFs, as shown in Equation 6: 
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Cpredatorfish  = Cparticulate * TTFinvertebrate * TTFforagefish * TTFpredatorfish 

Where: 

• Cpredatorfish = concentration of selenium in fish (µg/g dw) 
• Cparticulate = concentration of selenium in particulate material (µg/g dw) 
• TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 
• TTFforagefish = trophic transfer factor for invertebrates to foraging fish species  
• TTFpredatorfish = trophic transfer factor for forage fish to predator species  

The fish TTFs reported in Presser and Luoma (2010a) ranged from 0.5 to 1.6, so 
the average fish TTF of 1.1 was used for all trophic levels of fish in the Delta-
wide model.  

Modeled selenium concentrations in whole-body fish were used to estimate 
selenium concentrations in fish fillets, as described in Section 6D.1.2.2.5. 
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6D.1.2.2.4 Selenium Concentrations in Bird Eggs 13 
14 Selenium concentrations in bird tissues can be estimated, but the transfer of 

selenium into bird eggs is more meaningful for evaluating reproductive endpoints 
(Presser and Luoma 2010a; Ohlendorf and Heinz 2011).  Examples of models for 
selenium transfer to bird eggs are as shown in Equations 7 and 8: 

Cbirdegg  = Cparticulate * TTFinvertebrate * TTFbirdegg 
(this equation is based on birds, such as shorebirds, eating invertebrates) 

or:  

Cbirdegg  = Cparticulate * TTFinvertebrate * TTFfish * TTFbirdegg 
(this equation is based on birds, such as herons or terns, feeding on small fish) 

Where:  
• Cbirdegg = concentration of selenium in bird egg (µg/g dw) 
• Cparticulate = concentration of selenium in particulate material (µg/g dw) 
• TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 
• TTFfish = trophic transfer factor from invertebrate to fish 
• TTFbirdegg = trophic transfer factor from invertebrate or fish (depending on 

diet) to bird egg 

Presser and Luoma (2010b, 2013) reviewed the available data for selenium 
bioaccumulation from diet to bird eggs and concluded that the mean TTFbirdegg = 
2.6 was most appropriate for modeling.  This TTF was based on laboratory 
studies in which Mallards (Anas platyrhynchos) were fed selenium-fortified diets 
to evaluate reproductive effects.  Mallards are considered a sensitive species to 
selenium based on reproductive endpoints.  In their previous evaluation of those 
data, Presser and Luoma (2010a) concluded that a TTFbirdegg = 1.8 was 
appropriate.  The form of selenium included in the Mallard diet 
(selenomethionine) has been used as a surrogate in many laboratory studies to 
represent exposure of fish and birds under field conditions.  Other laboratory 
studies were conducted with Black-crowned Night-herons (Nycticorax 
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nycticorax) by Smith et al (1988), for Eastern Screech-owls (Otus asio) by 
Wiemeyer and Hoffman (1996), and for American Kestrels (Falco sparverius) by 
Santolo et al. (1999).  In each of these studies, the experimental groups also 
received supplemental selenium in the form of selenomethionine.  Transfer 
factors for the selenium-supplemented birds varied from approximately 1.0 to 2.2, 
with a mean of 1.5.  

In field studies conducted at Kesterson Reservoir and the Volta Wildlife Area 
reference site, extensive sampling of food-chain biota and bird eggs was 
conducted from 1983 through 1985, and birds were collected to determine 
qualitatively the kinds of aquatic organisms they had eaten (Saiki and Lowe 1987; 
Hothem and Ohlendorf 1989; Schuler et al. 1990; Ohlendorf and Hothem 1995).  
Based on the kinds of food items found in each of the sampled species and the 
mean selenium concentrations in those kinds of organisms, a mean selenium 
concentration was estimated for each species at each site during each nesting 
season.  In contrast to the findings with selenomethionine-supplemented diets in 
the laboratory, TTFs from diet to eggs were almost always less than 2.0.  At the 
Volta Wildlife Area, where diet and egg selenium concentrations were 
representative of “background” conditions, transfer factors ranged from 0.63 to 
2.0, with a mean of 1.35.  At Kesterson, the transfer factors ranged from less than 
0.2 to 0.48.  

Because selenomethionine in the Mallard diet is probably more readily transferred 
to eggs than are the selenium forms in field-collected food-chain biota, the 
TTFbirdegg = 1.8 value from Presser and Luoma (2010a) was used in the 
bioaccumulation model. 
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6D.1.2.2.5 Selenium Concentrations in Fish Fillets  25
Selenium concentrations in whole-body fish from the bioaccumulation model 
were converted to selenium concentrations in skinless fish fillets for evaluation of 
potential human health effects.  The regression equation provided in Saiki et al. 
(1991) for Largemouth Bass from the San Joaquin River system was considered 
to be the most representative of fish in the Delta and was used for the conversion 
of these selenium concentrations as shown in Equation 9: 

SF  = (-0.388) + (1.322 * WB) 
Where: 
• SF = selenium concentration in skinless fish fillet (µg/g dw) 
• WB = selenium concentration in whole-body fish (µg/g dw) 

For the impact assessment in this EIS, fish fillet data were compared to the 
Advisory Tissue Level (2.5 micrograms per gram [µg/g]) in wet weight (ww) 
(OEHHA 2008); therefore, wet-weight concentrations were estimated from dry-
weight concentrations using the equation provided by Saiki et al. (1991) as shown 
in Equation 10: 

WW  = DW * (100 – Moist)/100 

26 
27 
28 
29 
30 
31 

32 

33 
34 
35 

36 
37 
38 
39 
40 

41 

 6D-10 Draft LTO EIS 



Appendix 6D: Selenium Model Documentation 

Where: 
• WW = selenium concentration in wet weight (µg/g ww) 
• DW = selenium concentration in dry weight (µg/g dw) 
• Moist = mean moisture content of the species 

Because moisture content in fish varies among species, sample handling, and 
locations, the mean moisture content of 70 percent used by Foe (2010b) was used 
as an assumed approximation for fish in the Delta.  The final equation used to 
estimate selenium concentration in skinless fish fillets (wet weight) from selenium 
concentration in whole-body fish (dry weight) is as shown in Equation 11:  

SF  = ([-0.388] + [1.322 * WB]) * 0.3 
Where: 
• SF = selenium concentrations in skinless fish fillet (µg/g ww) 
• WB = selenium concentration in whole-body fish (µg/g dw) 
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6D.1.2.3 Delta-wide Selenium Model Calibration 14 
Several models were evaluated and refined to estimate selenium uptake in fish 
and in bird eggs from waters in the Delta.  Input parameters to the model (Kds and 
the number of trophic levels) were varied among the models as refinements were 
made.  Data for Largemouth Bass collected in the Delta from areas near DSM2 
output locations were used to calculate the geometric mean selenium 
concentration in whole-body fish (Foe 2010a).  The ratio of the estimated 
(modeled) selenium concentration in fish to measured selenium in whole-body 
bass was used to evaluate each fish model and to focus refinements of the model.  
These Delta-wide models are presented in the following subsections. 

Characteristics of water flow in the Delta affect selenium bioaccumulation and the 
model refinements, because longer residence time for the water can be expected 
to increase bioaccumulation by increasing Kd.  Foe (2010a) reported the water 
year type for 2000 as “above normal” for both the Sacramento River and San 
Joaquin River watersheds.  It came after “wet” water years and was followed by 
“dry” water years.  Year 2005 was wetter than 2000, was reported as “above 
normal” for the Sacramento River watershed and “wet” for the San Joaquin River 
watershed.  Year 2005 occurred between periods of wet water years.  Water Year 
2007 was reported as “dry” (Sacramento River watershed) and “critically dry” 
(San Joaquin River watershed).  It came after wet water years and was followed 
by critically dry water years.  

There was no difference in bass selenium concentrations in the Sacramento River 
at Rio Vista in comparison to the San Joaquin River at Vernalis in 2000, 2005, 
and 2007 (Foe 2010a).  The lack of a difference in bioaccumulated selenium 
between the two river systems was unexpected because the San Joaquin River is 
considered a significant source of selenium to the Delta.  There were differences 
among years, however, that were related to hydrology and water flow through the 
Delta.  Year 2005 selenium concentrations in bass were comparatively lower than 
those estimated for Year 2000.  As expected in a wet water year, the water 
residence time was shorter, resulting in less selenium recycling, lower Kd values, 
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and lower concentrations of selenium entering the food web.  The dry water year 
(2007) resulted in a longer water residence time, higher Kd values, greater 
selenium recycling, and higher concentrations of bioavailable selenium entering 
the food web.  These differences among years were considered when refining the 
selenium bioaccumulation model. 
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6D.1.2.3.1 Bioaccumulation in Whole-body Fish  6 
7 Models estimating whole-body selenium concentrations in fish were refined by 

modifying dietary composition and input parameters to closely represent 
measured conditions in the Delta.  Each model is described in this section. 

Model 1 was a basic representative of uptake by a forage fish, while Model 2 
calculated sequential bioaccumulation in a more complex food web that included 
predatory fish eating forage fish, as shown below: 

Model 1: Trophic level 3 (TL-3) fish eating invertebrates (Equation 12):  

Cfish = Cparticulate * TTFinvertebrate * TTFfish 

Model 2: Trophic level 4 (TL-4) fish eating TL-3 fish (Equation 13): 

Cpredatorfish = Cparticulate * TTFinvertebrate * TTFforagefish * TTFpredatorfish 

Where:  
• Cfish = concentration of selenium in fish (µg/g dw) 
• Cparticulate = concentration of selenium in particulate material (µg/g dw) 
• TTFinvertebrate = Trophic transfer factor from particulate material to invertebrate 
• TTFfish = Trophic transfer factor from invertebrate to forage fish or forage fish 

to predator fish 

Equation 12 is the same as Equation 4 and Equation 13 is the same as Equation 6 
that were described previously for the generalized model.  In both Models 1 and 
2, the particulate selenium concentration was estimated using Equation 2 and a 
default Kd of 1,000.  The average TTFs for invertebrates (2.8) and fish (1.1) were 
used in each model.  The outputs of estimated selenium concentrations and the 
ratios of predicted-to-observed bass selenium concentrations for Models 1 and 2 
are presented in Table 6D.5 and Figure 6D.1 (all figures are provided at the end of 
this appendix). 

Models 1 and 2 tended to substantially underestimate the whole-body selenium 
concentrations in fish compared to bass data reported in Foe (2010a).  This was 
partly because Model 1 was estimating selenium concentration in a forage fish 
(TL-3), whereas bass are a predatory fish with expected higher dietary exposure.  
Consequently, Model 1 was not further developed as the selenium 
bioaccumulation model to represent fish in the Delta. 

Model 2 is representative of predatory fish, but Model 2 was very similar to 
Model 1 in distribution of data and in underestimating bass data, even though an 
additional trophic-level transfer was included in the model.  As noted in Section 
6D.1.2.2.1 and described in much greater detail by Presser and Luoma (2010a, 
2010b, 2013), the Kd values for uptake from water are far more variable than the 
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TTFs for invertebrates or fish.  Models 1 and 2 also apparently reflect the 
tendency of selenium (as an essential nutrient) to be more bioaccumulative when 
waterborne concentrations are low (as described by Stewart et al. [2010]), which 
they were for the DSM2-modeled concentrations (that is, 0.09 to 0.85 µg/L).  
Available Kd values from various sampling efforts in the Delta provided by 
Presser and Luoma (2010b) were reviewed for potential applicability in the 
modeling effort.  Those values varied on the basis of locations within the Delta 
and Suisun Bay and also by water year and flow characteristics (often greater than 
5,000 and sometimes exceeding 10,000).  However, efforts to incorporate various 
selected Kd values (for example, 2,000 or 3,000) into the model uniformly for 
different DSM2 locations failed to produce ratios of modeled-to-measured fish 
selenium concentrations that approximated 1 (they either over- or underestimated 
fish selenium concentrations because of variability in site conditions).  

The available bass data and the assumed TTFs for invertebrates (2.8) and fish 
(1.1) were used to back-calculate a location and sample-specific Kd.  It is 
recognized that some of the variability in bioaccumulation may be associated with 
the TTFs, but there were no reasonable assumptions for selection of alternative 
values to plug into the model.  

When TTFs were held constant, back-calculation of Kd values revealed a 
concentration-related influence on the values.  For waterborne selenium 
concentrations in the range of 0.09 to 0.13 µg/L (N = 50), the median was 5,575; 
when waterborne selenium concentrations were in the range of 0.14 to 0.40 µg/L 
(N = 19), the median Kd was 2,431; for waterborne selenium concentrations in the 
range of 0.41 to 0.85 µg/L (N = 19), the median Kd was 748.  These observations 
are consistent with an inverse relationship between waterborne selenium 
concentrations and bioaccumulation in aquatic organisms (Stewart et al. 2010). 

Figure 6D.2 shows the log-log regression relation of Kd to waterborne selenium 
concentration when all years are included and the TTFs are held constant, while 
Figure 6D.3 shows the relationship for normal/wet years (2000 and 2005) and 
Figure 6D.4 shows the regression for dry years (2007), when the Kds were 
generally higher. 

Model 3 is based on Model 2 (with TTFs as described previously) but includes the 
Kd estimated from the log-log regression relation for all years (Figure 6D.2).  This 
produced a median ratio of predicted-to-observed whole-body selenium in bass 
that slightly exceeded 1 (Figure 6D.1); details are provided in Table 6D.6.  
Because of the noticeable differences between 2007 (the dry year) and the other 
2 years, the next step in modeling was to evaluate 2007 separately from 2000 
and 2005.  

Model 4 was developed using the log-log relationship between Kd and water 
selenium concentrations for 2000 and 2005 (Figure 6D.3).  Model 5 was 
developed using log-log relationship between Kd and water selenium 
concentrations for 2007 (Figure 6D.4 and Table 6D.7).  These two models 
produced ratios of predicted-to-observed whole-body selenium in bass 
approximating 1, as shown in Figure 6D.1. 
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As expected in a large, complex, and diverse ecological habitat such as the Delta, 
variations in the data distribution and in the outputs of the models are not 
surprising.  However, it should be noted that the estimated Kd values for Model 3 
(674-6,060; Table 6D.6), Model 4 (651-4,997; Table 6D.7), and Model 5 
(1,206-8,064; Table 6D.7) are consistent with those summarized by Presser and 
Luoma (2010b) for the Delta. 

Figures 6D.5 and 6D.6 illustrate the distribution of data for selenium 
concentrations in Largemouth Bass (Foe 2010a) relative to the measured or 
DSM2-modeled waterborne selenium concentrations (Tables 6D.1 through 6D.4) 
and Models 3, 4, and 5 to complement the boxplots shown in Figure 6D.1.  There 
is notably more variability in selenium concentrations in bass between 0.09 and 
0.13 µg/L than at higher waterborne selenium concentrations (as shown in both 
Figures 6D.5 and 6D.6); most of the higher values are from 2007 and most of the 
lower ones are from 2005. 

Figure 6D.5 shows the available data for 2000, 2005, and 2007 plotted with the 
Model 3 prediction of selenium concentrations.  As noted previously in text and in 
Figure 6D.1, the model slightly over-predicts the median concentrations in fish on 
the basis of waterborne selenium concentrations.  This effect is reflected in 
Figure 6D.1 by the outliers above the 90th percentile bar (that is, the higher over-
predictions for fish, which are those from 2000 and 2005).  However, overall, the 
model is within 1 µg/g for all values less than the prediction, and within 
approximately 1.2 µg/g for the values greater than the prediction (Figure 6D.5).  

Because of the notable differences between data for 2007 compared to combined 
2000 and 2005 data, Model 4 was developed for 2000 and 2005 and Model 5 was 
developed for 2007,  Figure 6D.6 shows those model predictions compared to the 
data.  These two models improved the predictions; although the figure shows 
more differences between data and the models at the lower waterborne 
concentrations (that is, less than  0.30 µg/L) than at higher ones, the divergence is 
generally less than 0.5 µg/g at the higher waterborne concentrations. The outliers 
for Model 4 are mostly above the 90th percentile (that is, over-predicting 
concentrations in fish), rather than below, as shown in Figure 6D.1.  For Model 5, 
the predictions are “tighter” with just a few outliers above or below the 
90th percentile.  

Evaluation of water-year effects on selenium concentration in bass concluded that 
Model 4 was relatively predictive of selenium concentration in whole-body bass 
during normal to wet water years.  Model 5 was considered predictive for dry 
water years (such as 2007).  Model 3 incorporates the varying bioaccumulation 
when all years are considered (that is, 2000, 2005, and 2007).  Although Model 3 
tends to slightly overestimate selenium bioaccumulation (Table 6D.6 and 
Figure 6D.1), it was used for estimating selenium concentrations in whole-body 
fish in the impact assessment for “All” years, and Model 5 was used for 
“Drought” years. 
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6D.1.2.3.2 Selenium Bioaccumulation in Bird Eggs 1 
The Kd, invertebrate TTF, and fish TTFs developed for use in fish 
bioaccumulation Models 4 and 5 were also used to estimate selenium uptake into 
bird eggs using the following two bird egg models (Table 6D.8): 

Bird Egg: Uptake from invertebrates (Equation 14): 

Cbirdegg  = Cparticulate * TTFinvertebrate * TTFbirdegg 
where:  

Cparticulate  = Kd * Cwater 

Bird Egg: Uptake from fish (Equation 15): 

Cbirdegg = Cparticulate * TTFinvertebrate * TTFfish * TTFfish * TTFbirdegg 

where:  

Cparticulate  = Kd * Cwater 

Where:  
• Cbirdegg = concentration of selenium in bird egg (µg/g dw) 
• Cparticulate = concentration of selenium in particulate material (µg/g dw) 
• Cwater = selenium concentration in water column (µg/L) 
• Kd = particulate/water ratio 
• TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 
• TTFfish = trophic transfer factor from invertebrate or fish to fish 
• TTFbirdegg = trophic transfer factor from invertebrate or fish (depending on 

diet) to bird egg 

Equation 14 is the same as Equation 7, but Equation 15 differs from Equation 8 in 
that it assumes birds are eating larger predatory fish such as bass. 
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6D.1.2.4 Western Delta Sturgeon Model  24 
Presser and Luoma (2013) determined Kd values for San Francisco Bay (including 
Carquinez Strait – Suisun Bay) during “low flow” conditions (5,986) and 
“average” conditions (3,317).  These values were used to model selenium 
concentrations in particulates in bioaccumulation modeling for sturgeon under 
“Drought” and “All” year conditions at the three locations in the western Delta.  
(By comparison, calibration of the Delta-wide model for two western-most 
location from which bass had been collected [Big Break] resulted in an average 
Kd = 3,736 for 2000/2005 [Model 4, normal/wet years] and average Kd = 
7,166 for 2007 [Model 5, dry year].) 

Sturgeon in the western Delta, Carquinez Strait, and Suisun Bay typically prey on 
a mix of clams including Corbula amurensis, which is known to be an efficient 
bioaccumulator of selenium (Stewart et al. 2010) and crustaceans.  Presser and 
Luoma (2013) assumed a sturgeon diet of 50 percent clams and 50 percent 
amphipods and other crustaceans in their model.  Based on this diet, the authors 
reported a TTF of 9.2 (identified as TTFprey in Table 1 of Presser and Luoma 
[2013]).  This TTF was used to calculate concentrations in sturgeon invertebrate 
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prey for the Sacramento River at Emmaton, San Joaquin River at Antioch, and 
Montezuma Slough at Hunter Cut/Beldon’s Landing locations under the No 
Action Alternative, Second Basis of Comparison, and Alternatives 1 through 5. 

A TTF of 1.3 from diet to fish (identified as TTFpredator) was reported for sturgeon 
in Presser and Luoma (2013) and was used to calculate concentrations of 
selenium in sturgeon for the three western Delta locations. 

Modeling for sturgeon at the three western Delta locations did not require 
refinement because it relied on recent data provided by Presser and Luoma 
[2013]) and because data to refine the model were not available. 
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6D.2 Modeling Simulations and Assumptions  10 

As described in Section 6D.1, selenium modeling was performed for evaluation of 
the alternatives.  This section describes the assumptions for the selenium model 
simulations of the No Action Alternative, Second Basis of Comparison, and other 
alternatives.  A description of DSM2 model assumptions is in Appendix 5A. 

The following model simulations were used as the basis of evaluating the impacts 
of the other alternatives: 

• No Action Alternative 
• Second Basis of Comparison 

The following selenium model simulations of other alternatives were performed: 

• Alternative 1 – for selenium simulation purposes, considered the same as 
Second Basis of Comparison 

• Alternative 2 – for selenium simulation purposes, considered the same as No 
Action Alternative 

• Alternative 3 

• Alternative 4 – for selenium simulation purposes, considered the same as 
Second Basis of Comparison. 

• Alternative 5 

The general selenium modeling assumptions described in the following 
subsection pertain to all the model runs. 
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6D.2.1 Delta-wide Assumptions 30 
The calibrated Delta-wide selenium bioaccumulation models (Models 3, 4, and 5) 
are considered representative of conditions in the Delta under current and likely 
future conditions, because they incorporate realistic concentrations of waterborne 
selenium and they predict selenium concentrations in predatory fish that 
approximate measured concentrations in Largemouth Bass.  The calibrated 
models take into account the variable nature of selenium bioaccumulation in 
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relation to waterborne concentrations, which is reflected in the generally inverse 
relationship between the Kd and waterborne selenium concentration.   

Models are not available to quantitatively estimate the level of changes in 
selenium bioaccumulation as related to residence time, but the effects of residence 
time are incorporated in the bioaccumulation modeling for selenium that was 
based on higher Kd values for drought years in comparison to wet, normal, or all 
years.  If increases in fish tissue or bird egg selenium were to occur, the increases 
would likely be of concern only where fish tissues or bird eggs are already 
elevated in selenium to near or above thresholds of concern.  That is, where biota 
concentrations are currently low and not approaching thresholds of concern 
(which is the case throughout the Delta, except for sturgeon in the western Delta), 
changes in residence time alone would not be expected to cause them to then 
approach or exceed thresholds of concern.  In consideration of this factor, 
although the Delta as a whole is a Clean Water Act (CWA) Section 303(d)-listed 
waterbody for selenium (SWRCB 2011), and although monitoring data of fish 
tissue or bird eggs in the Delta are sparse, the most likely areas in which biota 
tissue selenium concentrations would be high enough that additional 
bioaccumulation due to increased residence time from restoration areas would be 
a concern are the western Delta and Suisun Bay (discussed below for sturgeon), 
and the south Delta in areas that receive San Joaquin River water. 

The South Delta receives elevated selenium loads from the San Joaquin River.  In 
contrast to Suisun Bay and possibly the western Delta in the future, the south 
Delta lacks the Overbite Clam (Corbula [Potamocorbula] amurensis), which is 
considered a key driver of selenium bioaccumulation in Suisun Bay because of its 
high bioaccumulation of selenium and its role in the benthic food web that 
includes long-lived sturgeon.  The south Delta does have Corbicula fluminea, 
another bivalve that bioaccumulates selenium, but it is not as invasive as the 
Overbite Clam and thus likely makes up a smaller fraction of sturgeon diet.  Also, 
nonpoint sources of selenium in the San Joaquin Valley that contribute selenium 
to the Delta will be controlled through a Total Maximum Daily Load (TMDL) 
developed by the Central Valley Regional Water Quality Control Board (Central 
ValleyRWQCB) for the lower San Joaquin River, established limits for the 
Grassland Bypass Project, and Basin Plan objectives (Central Valley RWQCB 
2001, 2010; SWRCB 2010a, 2010b) that are expected to result in decreasing 
discharges of selenium from the San Joaquin River to the Delta.  Further, if 
selenium levels in the San Joaquin River are not sufficiently reduced by these 
efforts, it is expected that the SWRCB and Central Valley RWQCB would initiate 
additional TMDLs to further control nonpoint sources of selenium. 
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6D.2.2 Western Delta Sturgeon Assumptions 39 
Modeling for selenium bioaccumulation by sturgeon in the western Delta is 
considered to be based on the most appropriate uptake factors available, which 
were published recently by Presser and Luoma (2013) specifically for sturgeon in 
northern San Francisco Bay estuary.  The disparity between larger estimated 
changes for sturgeon and smaller changes for other biota (that is, whole-body fish, 
bird eggs, and fish fillets) is attributable largely to differences in modeling 
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approaches, as described previously.  The model for most biota was calibrated to 
encompass the varying concentration-dependent uptake from waterborne 
selenium concentrations (expressed as the Kd, which is the ratio of selenium 
concentrations in particulates [as the lowest level of the food chain] relative to the 
waterborne concentration) that was exhibited in data for Largemouth Bass in 
2000, 2005, and 2007 at various locations across the Delta.  In contrast, the 
modeling for sturgeon could not be similarly calibrated at the three western Delta 
locations and used literature-derived uptake factors and TTFs for the estuary from 
Presser and Luoma (2013).  There was a significant negative log-log relationship 
of Kd to waterborne selenium concentration that reflected the greater 
bioaccumulation rates for bass at low waterborne selenium than at higher 
concentrations.  There was no difference in bass selenium concentrations in the 
Sacramento River at Rio Vista compared to the San Joaquin River at Vernalis in 
2000, 2005, and 2007 (Foe 2010a), despite a nearly 10-fold difference in 
waterborne selenium concentrations.  It is unknown whether this might also occur 
in the sturgeon food web.  Thus, there is more confidence in the site-specific 
modeling based on the Delta-wide model that was calibrated for bass data than in 
the estimates for sturgeon based on “fixed” Kd values for all years and for drought 
years without regard to waterborne selenium concentration at the three locations 
in different time periods. 

The western Delta and Suisun Bay receive elevated selenium loads from North 
San Francisco Bay (including San Pablo Bay, Carquinez Strait, and Suisun Bay) 
and from the San Joaquin River.  Point sources of selenium in North San 
Francisco Bay (that is, refineries) that contribute selenium to Suisun Bay are 
expected to be reduced through a TMDL under development by the San Francisco 
Bay Regional Water Quality Control Board (San Francisco Bay RWQCB 2012) 
that is expected to result in decreasing discharges of selenium.  Nonpoint sources 
of selenium in the San Joaquin Valley that contribute selenium to the San Joaquin 
River, and thus the Delta and Suisun Bay, will be controlled through a TMDL 
developed by the Central Valley RWQCB (2001) for the lower San Joaquin 
River, established limits for the GBP, and Basin Plan objectives (Central Valley 
RWQCB 2010; SWRCB 2010a, 2010b) that are expected to result in decreasing 
discharges of selenium from the San Joaquin River to the Delta.  If selenium 
levels are not sufficiently reduced via these efforts, it is expected that the SWRCB 
and the San Francisco Bay and Central Valley regional Water Quality Control 
Boards would initiate additional actions to further control sources of selenium. 
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6D.2.3 Model Application Methodology 37 
To evaluate differences in the impact assessment, modeled whole-body fish, bird 
egg or fish fillet data were compared directly (for percent change) and to the 
following threshold effect benchmarks: 

• Whole-body fish for the Delta-wide model were compared to the Level of 
Concern (4 milligrams per kilogram [mg/kg] dw; Beckon et al. 2008) and the 
Toxicity Level (8.1 mg/kg dw; USEPA 2014) for fish tissue. 
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• Modeled bird egg selenium concentrations were compared to Level of 
Concern (6 mg/kg dw) and Toxicity Level (10 mg/kg dw) values from Beckon 
et al. (2008). 

• Fish fillet data were compared to the Advisory Tissue Level (2.5 µg/g ww) for 
human consumption of fish (OEHHA 2008). 

• Whole-body selenium concentrations in sturgeon were compared to Low 
Effect (5 mg/kg dw) and High Effect (8 mg/kg dw) guidelines from Presser 
and Luoma (2013). 

Results of comparisons to these benchmarks are expressed as Exceedance 
Quotients (EQs) in some of the tables and figures.  Annual average selenium 
concentrations in water did not exceed the 5.0 µg/L(4-day average) or 20 µg/L 
(1-hour average) criterion, so no EQs were calculated. 
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6D.2.3.1 No Action Alternative and Second Basis of Comparison Models  13 
The purpose of the No Action Alternative and the Second Basis of Comparison 
for comparison with the forecasts of the alternative models was to determine 
whether the implementation of the proposed alternatives is likely to result in 
substantial impacts to selenium, thereby affecting biological resources.  The No 
Action Alternative and the Second Basis of Comparison models were completed 
for five Delta interior, three western Delta, and four major Delta diversion 
locations.  DSM2 post-processing output provided estimates of the waterborne 
selenium concentration at each of those 12 locations (Table 6D.9).  The Delta-
specific selenium bioaccumulation model that was calibrated using Largemouth 
Bass data from the Delta was then used to estimate selenium concentrations in 
whole-body fish and then in bird eggs and fish fillets.  Selenium concentrations in 
sturgeon inhabiting the western Delta (represented by three locations) were 
estimated using recently published literature parameters.  Modeled selenium 
concentrations in whole-body fish (predatory fish throughout the Delta or 
sturgeon in the western Delta), bird egg or fish fillet data were compared to the 
threshold effect benchmarks listed previously.  The modeled tissue selenium 
concentrations themselves and the EQs (based on comparisons to thresholds) both 
served as a basis for comparison of other alternatives to identify potential impacts. 
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6D.2.3.2 Alternative Models 32 
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For each of the alternative model simulations, the same procedure as described for 
the No Action Alternative and the Second Basis of Comparison models was used, 
with similar assumptions, to estimate waterborne selenium concentrations and 
selenium concentrations in fish and bird eggs.  Each alternative model simulation 
for each type of biota (whole-body fish [either using the Delta-wide model for 
bass or the western Delta sturgeon model], bird eggs, or fish fillets) was compared 
to both the No Action Alternative and the Second Basis of Comparison to 
determine potentially significant impacts. 
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6D.3 Modeling Results 1 

The post-processing tool is Excel-based.  The general pre-processing and input 
files development are described in the modeling data assumptions sections above.  
This section focuses on data analysis and results interpretation for the impact 
assessment.  

2 
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5 
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6D.3.1 Post-processing and Results Analysis: Delta-wide Model 
Output data resulting from the model simulations for each alternative are 
processed to provide a tabular depiction of potential impacts to fish and wildlife 
(Tables 6D.13 through 6D.15).  As discussed previously, outputs from the post-
processing model used in this analysis are annual average selenium fish tissue 
concentrations for all year types and separately presented for the subset of drought 
years. 

The variation in concentrations between the No Action Alternative, Second Basis 
of Comparison, and Alternatives 1 through 5 was less than 5 percent 
(Tables 6D.13 through 6D.15).  Annual average concentrations do not exceed the 
selenium thresholds at all locations modeled in the Delta for all years and drought 
years both as measured and as modeled.  Results are shown in Tables 6D.9 
through 6D.15 and Figures 6D.7 through 6D.10.  Table 6D.9 presents the period-
average waterborne selenium concentrations by location and water year type that 
were used to model fish tissue (whole-body and fillet) and bird egg concentrations 
(Tables 6D.10 through 6D.12). 

All estimated selenium concentrations in water and biota (whole-body fish, bird 
eggs, and fish fillets) were below the benchmarks used for evaluation (presented 
in Section 6D.2.4).  The highest estimated selenium concentrations were for 
Alternative 1 in the San Joaquin River at San Andreas Landing and Sacramento 
River at Emmaton, and Alternative 3 in the North Bay Aqueduct at Barker Slough 
in drought years (Tables 6D.10 through 6D.12).  Changes in estimated selenium 
concentrations for Alternatives 3 and 5 compared to the No Action Alternative 
and Alternative 1 were less than 4 percent (Tables 6D.14 and 6D.15).  
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6D.3.2 Post-processing and Results Analysis: Western Delta 
Sturgeon Model 

30 
31 

Output data resulting from the sturgeon model simulations for each alternative at 
the three western Delta locations were processed to provide a tabular depiction of 
potential impacts to sturgeon.  Table 6D.16 presents the period-average 
waterborne selenium concentrations by location and water year type that were 
used to model fish tissue concentrations (Table 6D.17).  As discussed previously, 
outputs from the post-processing model used in this analysis are annual average 
selenium concentrations in whole-body sturgeon for all year types and separately 
presented for the subset of drought years. 

The expected variations in whole-body sturgeon selenium concentrations between 
the No Action Alternative, the Second Basis of Comparison, and Alternatives 1 
through 5 were less than 1 mg/kg dw (Table 6D.17).  The highest estimated 
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selenium concentrations were for drought years at all three locations with little 
difference among alternatives.  Annual average sturgeon concentrations slightly 
exceeded the low selenium thresholds for all locations and alternatives for 
drought years, but not for all years.  Results of comparisons to the thresholds are 
shown in Table 6D.18 and Figure 6D.11.  Estimated selenium concentrations did 
not exceed high thresholds. 

Changes in estimated selenium concentrations compared to the No Action 
Alternative and Alternative 1 are less than 5 percent for all years and for drought 
years (Table 6D.19).  The largest predicted changes were a small decrease under 
Alternative 3 relative to the No Action Alternative for the San Joaquin River at 
Antioch in all years and a small increase predicted for Alternative 5 relative to 
Second Basis of Comparison at that location in all years.  Both of these predicted 
changes were less than 5 percent.  However, as noted previously, even the 
expected changes for the San Joaquin River at Antioch for Alternatives 3 and 5 as 
compared to the No Action Alternative or the Second Basis of Comparison were 
less than 1 mg/kg dw.  It is not likely that such small changes in whole-body 
selenium concentrations would be detectable under field conditions.  
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6D.3.3 Model Limitations and Applicability   18 
Although it is impossible to predict future hydrology, land use, and water use with 
certainty, the selenium model and DSM2 were used to forecast impacts to fish and 
wildlife that could result from implementation of the alternatives.  The selenium 
model for sturgeon has greater uncertainty than the selenium model for bass 
because the sturgeon model was not as finely calibrated for varying Kd relative to 
waterborne selenium concentrations throughout the Delta, as discussed in Section 
6D.2.2.  Mathematical models like DSM2 can only approximate processes of 
physical systems.  Models are inherently inexact because the mathematical 
description of the physical system is imperfect and the understanding of 
interrelated physical processes is incomplete.  However, the selenium models are 
powerful tools that, when used carefully, can provide useful insight into processes 
of the physical system.  Selenium concentrations for inflow sources to the Delta 
(for example, agriculture in the Delta, Yolo Bypass, Eastside Tributaries) also 
caused uncertainty in the modeling because of limited data.  For the Sacramento 
River and the San Joaquin River, approximately 90 data points (Chapter 6, 
Table 6.58; Table 6D.1) were used to estimate the mean selenium concentrations 
for these inflow sources, whereas the mean selenium concentrations for other 
inflow sources to the Delta had many fewer (0 to 14) data points (concentrations 
for the Eastside Tributaries were assumed). 
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Table 6D.2 Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2000 

Inflow Source 
Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San Joaq. 
R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Inflow Location 

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis
Selenium (µg/L)  0.11 0.10 0.09 0.83 0.10 0.23 0.11 0.10 0.09 0.83 0.10 0.23 0.11 0.10 0.09 0.83 0.10 0.23 0.11 0.10 0.09 0.83

Location ID
DSM2 Output 
Water Location

First Quarter Inflow Percentage Second Quarter Inflow Percentage Third Quarter Inflow Percentage Fourth Quarter Inflow Perce
1 

2  

Martinez/ 
Suisun Bay

Yolo 
Bypass

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

0.10 0.23

Big Break BIGBRK_MID 2.94 6.88 53.15 6.59 0.18 5.70 2.95 6.37 73.59 13.55 0.27 3.12 3.13 0.45 85.63 0.44 4.15 6.12 2.13 0.20 84.85 0.02 8.76 3.96 0.13 0.20 0.10 0.10 0.13
Cache Slough CACHS_LEN 1.46 0 53.38 0 0 31.91 1.24 1.5E-05 85.07 2.5E-05 0 13.25 1.66 4.7E-07 85.95 4.3E-07 5.9E-07 12.23 1.32 2.8E-06 89.83 1.1E-07 2.3E-05 8.67 0.12 0.11 0.11 0.10 0.11
Cache Slough 
Ryer

CACHSR_MID 2.88 0 54.86 0 0 20.48 3.36 9.8E-07 79.75 1.9E-06 0 16.25 1.90 9.3E-08 84.53 1.8E-07 9.2E-12 13.38 1.81 1.0E-07 89.45 6.2E-10 3.0E-06 8.54 0.10 0.11 0.11 0.10 0.11

Cosumnes R. COSR_LEN 8.1E-06 98.82 0 0 0 0 0 100.00 0 0 0 0 0 100.00 0 0 0 0 0 100.00 0 0 0 0 0.10 0.10 0.10 0.10 0.10
Franks Tract FRANKST_MID 5.06 11.56 43.94 15.79 0.02 0.32 4.17 9.42 61.16 23.89 0.01 1.22 4.04 0.57 90.34 0.41 0.80 3.78 2.76 0.62 91.38 0.12 2.42 2.64 0.19 0.27 0.10 0.10 0.16
Little Holland Tract LHOLND_L0 72.35 0 5.06 0 0 6.50 23.38 8.2E-07 63.10 1.6E-06 0 13.03 18.48 2.2E-07 68.67 4.2E-07 7.2E-13 12.68 19.63 2.6E-09 72.79 0 0 7.42 0.10 0.11 0.11 0.10 0.11

Middle R Bullfrog MIDRBULFRG_LEN 10.54 13.07 18.37 32.20 1.9E-03 3.2E-03 5.49 9.19 14.96 70.17 4.2E-04 0.10 7.81 6.43 69.63 14.94 0.12 1.02 4.86 6.31 59.79 27.84 1 0.68 0.31 0.61 0.20 0.30 0.36
Mildred Island MILDDRISL_MID 7.47 14.31 22.79 30.23 2.4E-03 1.8E-03 4.77 10.05 18.48 66.48 6.7E-04 0.13 6.57 4.57 83.28 4.14 0.15 1.25 4.50 6.63 71.28 16.13 0.61 0.82 0.29 0.58 0.12 0.21 0.30
Mok.  R. below 
Cosum.

MOKBCOS_LEN 2.07 96.19 0 0 0 0 1.65 98.35 0 0 0 0 7.23 92.77 4.7E-09 0 0 0 2.47 97.53 0 0 0 0 0.10 0.10 0.10 0.10 0.10

Mok.  R. 
downstream 
Cosum.

MOKDCOS_MID 2.07 96.43 0 0 0 0 1.68 98.32 0 0 0 0 7.08 92.92 0 0 0 0 2.34 97.66 0 0 0 0 0.10 0.10 0.10 0.10 0.10

Old R near 
Paradise Cut

OLDRNPARADSEC_MID 6.24 0 0 87.26 0 0 14.40 1.67 5.21 78.66 1.2E-05 0.04 10.56 3.9E-05 1.3E-04 89.44 8.8E-28 3.0E-07 2.50 1.1E-04 3.5E-04 97.50 2.8E-20 1.7E-07 0.73 0.68 0.75 0.81 0.74

Paradise Cut PARADSECUT_LEN 4.69 0 0 91.37 0 0 2.62 0.06 0.15 97.16 1.5E-07 1.1E-03 3.43 0 0 96.57 0 0 0.96 0 0 99.04 0 0 0.76 0.81 0.81 0.82 0.80
Port of Stockton PORTOSTOCK_L0 1.67 0 0 18.85 0 0 2.22 0 0 60.73 0 0 3.09 0 0 81.32 0 0 2.70 0 0 89.89 0 0 0.16 0.51 0.68 0.75 0.52
Sac. R. at Isleton SACRISLTON_L0 0.33 0 95.77 0 0 0 0.31 0.00 99.60 0 0 5.5E-05 0.44 0 99.55 0 0 1.3E-05 0.28 0 99.72 0 0 1.1E-03 0.09 0.09 0.09 0.09 0.09
Sac River RM 44 SACR44_L0 0.14 0 97.93 0 0 0 0.11 0 99.81 0 0 0 0.13 0 99.86 0 0 0 0.05 0 99.94 0 0 0 0.09 0.09 0.09 0.09 0.09
Sandmound Sl. SANDMND_MID 6.36 10.51 43.82 12.90 0.03 0.57 5.22 8.81 63.78 20.40 0.03 1.63 5.24 0.61 87.78 0.49 1.22 4.59 3.31 0.43 89.58 0.06 3.44 3.11 0.17 0.25 0.10 0.10 0.15
Sherman Island SHERMNILND_L0 1.64 3.45 52.71 3.93 0.60 12.10 2.48 4.95 76.80 10.96 0.96 3.67 2.60 0.40 81.69 0.46 8.21 6.56 1.77 0.11 77.64 0.01 16.46 3.94 0.11 0.18 0.10 0.10 0.12
SJR Bowman SJRBOWMN_MID 1.40 0 0 94.03 0 0 1.52 0 0 98.48 0 0 3.00 0 0 97.00 0 0 0.33 0 0 99.67 0 0 0.78 0.82 0.81 0.83 0.81
SJR N Hwy4 SJRNHWY4_MID 3.49 0 0 89.96 0 0 1.87 0 0 98.13 0 0 3.91 0 0 96.09 0 0 0.72 0 0 99.28 0 0 0.75 0.82 0.80 0.82 0.80
SJR Naval st SJRNAVLST_L0 8.89 12.70 0.00 65.44 0 0 2.69 6.26 0 90.94 0 0 5.98 10.89 0 83.00 0 0 2.02 3.10 0.00 94.84 0 0 0.57 0.76 0.71 0.79 0.71
SJR Potato 
Slough

SJRPOTSL_MID 3.15 12.62 55.38 12.40 0.01 0.06 3.05 10.32 65.93 19.73 0.01 0.86 2.63 0.35 93.54 0.20 0.45 2.79 2.06 0.80 93.46 0.06 1.47 2.11 0.17 0.24 0.10 0.09 0.15

SJR Turner SJRTURNR_MID 8.81 9.28 2.55 56.31 5.3E-05 1.0E-05 3.33 5.77 0.41 90.39 6.3E-06 2.4E-03 8.69 13.75 17.87 59.41 0.01 0.16 3.23 4.83 7.34 84.49 0.03 0.05 0.49 0.76 0.53 0.72 0.62
SJR/Pt. 
Antioch/fish pier

ASRANTFSH_MID 1.92 4.35 55.13 4.50 0.44 10.23 2.45 4.72 77.70 10.28 0.76 3.91 2.64 0.35 83.38 0.38 6.66 6.52 1.82 0.12 80.54 0.01 13.33 4.11 0.12 0.17 0.10 0.10 0.12

Suisun Bay SUISNB_LEN 0.81 1.22 45.93 1.24 16.49 15.94 0.92 1.66 49.51 3.61 41.10 2.95 0.80 0.23 27.56 0.40 68.55 2.42 0.60 0.03 28.62 0.01 69.16 1.54 0.11 0.13 0.10 0.10 0.11
Sycamore Slough SYCAMOR_MID 6.50 50.69 15.18 0 0 0 5.89 76.86 16.89 2.8E-07 0 0 5.04 14.29 80.66 1.2E-31 0 0 4.23 31.10 64.66 0 0 0 0.07 0.10 0.09 0.09 0.09
White Slough WHITESL_L0 22.32 11.88 17.97 25.51 1.7E-08 6.0E-11 16.54 12.10 16.87 54.46 3.7E-09 6.1E-05 9.89 7.76 82.34 3.8E-03 3.0E-05 5.3E-04 11.19 12.92 75.64 0.24 4.2E-04 6.4E-04 0.26 0.50 0.09 0.10 0.24
White Slough DS 
Disappointment 
Sl.

WHTSLDISPONT_LEN 14.83 22.63 29.02 22.45 5.4E-08 0 12.45 13.97 21.21 52.32 2.2E-09 2.3E-04 8.74 7.78 83.47 2.4E-03 4.0E-05 5.6E-04 5.28 14.84 79.82 0.05 5.0E-04 7.3E-04 0.25 0.48 0.09 0.09 0.23

Annual

Estimated Waterborne 
Selenium Concentrations (µg/L)

1st 
Quarter

2nd
Quarter

ntage

3rd
Quarter

4th 
Quarter

Draft LTO EIS 6D-25 



Appendix 6D: Selenium Model Documentation 

Table 6D.3 Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2005 

Inflow Source 
Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass

Inflow Location 
Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Selenium (µg/L)  0.11 0.10 0.09 0.85 0.10 0.23 0.11 0.10 0.09 0.85 0.10 0.23 0.11 0.10 0.09 0.85 0.10 0.23 0.11 0.10 0.09 0.85 0.10 0.23

Location ID
Big Break BIGBRK_MID 5.87 7.57 83.73 2.41 0.24 0.18 2.90 17.21 52.77 26.69 1.6E-03 0.43 3.31 2.21 88.77 1.70 3.98 0.03 2.39 0.24 90.17 0.01 6.48 0.70 0.11 0.30 0.10 0.09 0.15
Cache Slough CACHS_LEN 4.89 2.2E-07 93.64 8.E-07 3.8E-07 1.47 1.48 7.1E-07 94.13 8.0E-07 1.1E-08 4.38 1.94 1.7E-05 98.02 1.0E-05 1.6E-06 0.05 2.30 1.2E-05 92.72 4.6E-07 0.00 4.98 0.09 0.10 0.09 0.10 0.09
Cache Slough 
Ryer

CACHSR_MID 8.13 3.0E-07 91.14 1.2E-06 1.3E-06 0.73 3.74 2.5E-08 91.89 1.0E-07 2.9E-08 4.38 2.15 5.6E-07 97.77 2.6E-07 4.5E-09 0.08 2.66 8.8E-07 96.37 1.9E-08 7.6E-06 0.97 0.09 0.10 0.09 0.09 0.09

Cosumnes R. COSR_LEN 0 100.00 0 0 0 0 0.00 100.00 0.00 0 0 0 0 100 0 0 0 0 1.2E-04 100.00 0 0 0 0 0.10 0.10 0.10 0.10 0.10
Franks Tract FRANKST_MID 8.65 11.65 72.50 7.E+00 0.19 0.05 4.63 16.63 26.97 51.74 1.1E-04 0.03 4.27 3.20 89.93 1.81 0.77 0.02 3.17 0.81 94.16 0.06 1.74 0.05 0.15 0.49 0.11 0.09 0.21
Little Holland Tract LHOLND_L0 97.11 3.2E-09 2.88 9.E-09 3.9E-09 0.01 44.12 6.5E-09 53.25 2E-08 1.2E-08 2.63 18.61 5.6E-07 81.24 0.00 0.00 0.16 46.22 6.1E-08 53.77 2.8E-08 2.6E-09 0.01 0.11 0.10 0.09 0.10 0.10

Middle R Bullfrog MIDRBULFRG_LEN 13.67 9.76 28.26 48.24 0.08 0.01 5.55 5.64 2.70 86.11 7.1E-05 8.4E-04 7.43 12.50 53.07 26.88 0.12 3.1E-03 5.54 8.75 65.65 19.67 0.39 1.1E-03 0.46 0.75 0.30 0.24 0.44
Mildred Island MILDDRISL_MID 12.36 11.39 32.28 43.87 8.4E-02 0.01 4.81 6.98 2.78 85.43 3.6E-05 6.7E-04 6.73 12.68 65.46 14.98 0.15 3.9E-03 4.81 7.16 77.85 9.71 0.47 1.8E-03 0.43 0.74 0.21 0.17 0.38
Mok.  R. below 
Cosum.

MOKBCOS_LEN 2.18 97.82 0 0.00 0 0 0.53 99.47 0 0 0 0 3.05 96.95 0 0 0 0 3.00 97.00 0 0 0 0 0.10 0.10 0.10 0.10 0.10

Mok.  R. 
downstream 
Cosum.

MOKDCOS_MID 2.22 97.78 0 0.00 0 0 0.53 99.47 0 0 0 0 3.05 96.95 0 0 0 0 2.93 97.07 0 0 0 0 0.10 0.10 0.10 0.10 0.10

Old R near 
Paradise Cut

OLDRNPARADSEC_MID 8.95 4.7E-05 1.5E-03 91.05 1.4E-05 1.4E-06 1.43 1.7E-07 1.6E-05 98.57 1.7E-08 3.5E-10 6.64 0 5.E-09 93.36 0 0 14.49 0.24 3.16 82.09 0.02 8.1E-05 0.78 0.84 0.80 0.72 0.79

Paradise Cut PARADSECUT_LEN 10.28 1.6E-07 6.8E-07 89.72 1.6E-11 1.7E-08 0.82 0 0 99.18 0 0 2.39 0 0 97.61 0 0 1.08 0 0 98.92 0 0 0.77 0.84 0.83 0.84 0.82
Port of Stockton PORTOSTOCK_L0 4.70 0 0 95.30 0 0 2.83 0 0 97.16 0 0 2.20 0 0 97.80 0 0 2.20 0 0 97.79 0 0 0.82 0.83 0.83 0.83 0.83
Sac. R. at Isleton SACRISLTON_L0 0.55 0 99.45 0.00 0 0 0.18 0 99.82 0.00 0 0 0.45 0 99.55 0.00 0 0 0.41 0 99.59 0 0 8.2E-08 0.09 0.09 0.09 0.09 0.09
Sac River RM 44 SACR44_L0 0.21 0 99.79 0.00 0 0 0.07 0 99.93 0.00 0 0 0.14 0 99.86 0.00 0 0 0.17 0 99.83 0 0 0 0.09 0.09 0.09 0.09 0.09
Sandmound Sl. SANDMND_MID 10.51 10.17 74.35 4.65 0.25 0.07 5.35 18.03 32.15 44.41 1.5E-04 0.06 5.61 3.13 87.97 2.10 1.17 0.02 3.93 0.55 92.97 0.03 2.45 0.07 0.13 0.43 0.11 0.09 0.19
Sherman Island SHERMNILND_L0 4.89 5.04 87.74 1.52 0.56 0.23 2.43 14.17 61.17 21.31 0.03 0.89 2.76 1.84 86.03 1.72 7.62 0.04 1.95 0.11 84.69 0.01 11.76 1.48 0.10 0.26 0.10 0.09 0.14
SJR Bowman SJRBOWMN_MID 1.10 0 0.00 98.90 0 0 0.45 0 0 99.55 0 0 2.06 0 0 97.94 0 0 0.80 0 0 99.20 0 0 0.84 0.85 0.83 0.84 0.84
SJR N Hwy4 SJRNHWY4_MID 1.89 0 0.00 98.11 0 0 0.59 0 0 99.41 0 0 2.64 0 0 97.36 0 0 1.94 0.00 0 98.06 0 0 0.84 0.85 0.83 0.84 0.84
SJR Naval st SJRNAVLST_L0 4.70 5.45 0.00 89.85 0 0 1.06 5.10 0 93.84 0 0 4.11 9.43 0 86.46 0 0 4.97 12.46 0 82.57 0 0 0.77 0.80 0.75 0.72 0.76
SJR Potato 
Slough

SJRPOTSL_MID 6.24 16.03 71.18 6.45 0.07 0.03 2.65 23.15 38.61 35.59 1.1E-05 0.01 2.75 2.58 93.40 0.83 0.42 0.01 2.16 1.30 95.35 0.02 1.04 0.13 0.14 0.36 0.10 0.09 0.17

SJR Turner SJRTURNR_MID 6.75 4.55 1.37 87.31 0.01 0 1.49 3.20 0.00 95.31 0 0 6.05 11.77 4.90 77.27 0.01 8.4E-05 5.55 16.96 10.99 66.44 0.06 7.4E-05 0.76 0.81 0.68 0.60 0.71
SJR/Pt. 
Antioch/fish pier

ASRANTFSH_MID 4.87 5.29 87.53 1.67 0.37 0.27 2.37 13.56 62.61 20.61 0.02 0.84 2.82 1.68 87.76 1.46 6.24 0.03 2.05 0.14 86.70 0.01 9.68 1.42 0.10 0.25 0.10 0.09 0.14

Suisun Bay SUISNB_LEN 2.63 1.36 66.87 0.33 28.58 0.23 1.35 6.21 59.91 8.33 22.38 1.82 0.83 0.82 31.47 1.16 65.65 0.07 0.68 0.05 32.01 0.03 66.56 0.68 0.10 0.16 0.11 0.10 0.11
Sycamore Slough SYCAMOR_MID 14.41 68.02 17.57 8.8E-17 0 3.5E-29 3.66 95.02 1.31 1.E-18 0 3.9E-33 4.79 40.41 54.81 2.9E-20 0 1.1E-32 5.24 32.04 62.72 2.6E-18 7.7E-14 1.0E-30 0.10 0.10 0.09 0.09 0.10
White Slough WHITESL_L0 47.62 12.39 33.06 6.93 8.2E-04 2.7E-06 15.95 8.06 2.95 73.04 1.4E-05 1.5E-07 10.03 26.20 63.17 0.61 3.0E-05 8.1E-08 9.32 12.33 78.34 0.01 4.6E-04 4.6E-08 0.15 0.65 0.10 0.09 0.25
White Slough DS 
Disappointment 
Sl.

WHTSLDISPONT_LEN 20.77 29.09 44.03 6.11 2.4E-04 3.6E-06 14.40 8.89 3.00 73.72 7.9E-06 0 9.10 26.19 64.27 0.45 3.1E-05 0 6.26 14.39 79.35 1.9E-03 6.8E-04 0 0.14 0.65 0.10 0.09 0.25

DSM2 Output 
Water Location

Annual

Estimated Waterborne 
Selenium Concentrations (µg/L)

1st 
Quarter

2nd
Quarter

First Quarter Inflow Percentage Second Quarter Inflow Percentage Third Quarter Inflow Percentage Fourth Quarter Inflow Percentage

3rd
Quarter

4th 
Quarter

1 

2 

6D-26 Draft LTO EIS 
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Table 6D.4 Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2007 

 

Inflow Source 
Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass Delta Ag.

East Delta 
Tributaries Sac. R.

San
Joaq. R.

Martinez/ 
Suisun Bay

Yolo 
Bypass

Inflow Location 

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Mildred 
Island, 
Center

Mokelumne 
Calaveras 
Cosumnes 

Rivers Freeport Vernalis

San Joaq. 
R. near 
Mallard 
Island

Sac. R. 
below 

Knights
Landing

Selenium (µg/L)  0.11 0.10 0.09 0.58 0.10 0.23 0.11 0.10 0.09 0.58 0.10 0.23 0.11 0.10 0.09 0.58 0.10 0.23 0.11 0.10 0.09 0.58 0.10 0.23

Location ID
Big Break BIGBRK_MID 2.66 1.75 93.01 0.07 2.30 0.21 4.40 3.10 84.13 4.24 1.24 2.89 3.58 0.32 81.60 0.79 9.45 4.27 2.60 0.11 84.06 0.04 8.53 4.65 0.09 0.12 0.10 0.10 0.10
Cache Slough CACHS_LEN 1.86 1.4E-05 97.14 2.2E-07 2.8E-05 1.01 1.99 5.1E-04 88.84 8.8E-04 1.6E-05 9.17 1.92 9.1E-06 89.20 1.9E-05 1.6E-06 8.88 1.64 1.9E-05 91.73 8.5E-06 5.1E-04 6.62 0.09 0.10 0.10 0.10 0.10
Cache Slough 
Ryer

CACHSR_MID 2.85 1.8E-06 96.46 4.7E-08 1.5E-05 0.68 2.66 1.2E-04 88.76 1.8E-04 1.4E-06 8.58 2.16 1.5E-05 88.35 3.1E-05 3.1E-07 9.49 1.96 4.5E-06 90.83 2.8E-06 1.9E-04 7.21 0.09 0.10 0.10 0.10 0.10

Cosumnes R. COSR_LEN 0.00 100.00 0 0 0 0.00 0.01 99.99 0 0 0 0 0.09 99.91 0 0 0 0 0 100.00 0 0 0 0.00 0.10 0.10 0.10 0.10 0.10
Franks Tract FRANKST_MID 3.85 4.08 90.69 0.32 0.94 0.11 6.16 5.35 77.86 9.10 0.16 1.38 4.86 0.34 88.03 0.84 2.96 2.98 3.19 0.32 91.15 0.17 2.23 2.95 0.09 0.14 0.10 0.10 0.11
Little Holland Tract LHOLND_L0 29.80 0.00 69.38 1.2E-07 5.3E-05 0.81 22.80 8.0E-05 71.18 1.1E-04 5.2E-06 6.02 18.52 2.4E-05 73.18 0.00 4.9E-07 8.30 21.64 5.2E-07 71.72 1.4E-06 4.9E-05 6.64 0.10 0.10 0.11 0.10 0.10

Middle R Bullfrog MIDRBULFRG_LEN 8.32 10.69 59.08 21.39 0.48 0.04 9.69 10.67 38.75 40.64 0.03 0.22 8.41 3.92 81.16 4.51 0.87 1.14 5.81 4.90 72.42 15.36 0.57 0.94 0.20 0.29 0.12 0.17 0.19
Mildred Island MILDDRISL_MID 7.42 11.13 68.24 12.63 0.54 0.04 8.53 10.39 42.57 38.23 0.03 0.25 6.49 1.12 88.25 1.83 1.00 1.30 4.91 4.55 80.81 7.99 0.66 1.08 0.15 0.28 0.10 0.13 0.17
Mok.  R. below 
Cosum.

MOKBCOS_LEN 1.46 98.54 0 0 0 0 6.32 93.68 6.5E-04 0 0 0 15.09 84.81 0.10 6.2E-35 0 0 2.30 97.70 0 0 0 0 0.10 0.10 0.10 0.10 0.10

Mok.  R. 
downstream 
Cosum.

MOKDCOS_MID 1.46 98.54 0 0 0 0 6.42 93.58 0 0 0 0 15.19 84.81 3.2E-04 0 0 0 2.27 97.73 0 0 0 0 0.10 0.10 0.10 0.10 0.10

Old R near 
Paradise Cut

OLDRNPARADSEC_MID 3.95 5E-12 3E-06 96.05 1.7E-16 2.5E-17 15.73 1.81 12.66 69.68 0.02 0.10 10.18 1.9E-05 1.6E-04 89.82 6.9E-08 6.5E-07 2.31 9.2E-04 0.01 97.68 0 9.7E-05 0.56 0.43 0.53 0.57 0.52

Paradise Cut PARADSECUT_LEN 1.91 0 0 98.09 0 0 4.98 0.11 0.61 94.29 6.7E-04 3.7E-03 7.14 0 0 92.86 0 0 1.24 4.1E-03 0.05 98.71 4.1E-04 4.5E-04 0.57 0.55 0.55 0.57 0.56
Port of Stockton PORTOSTOCK_L0 1.48 0 0 98.52 0 0 2.29 0 0 97.71 0 0 6.32 0.04 0 93.64 0 0 7.16 0.05 0 92.78 0 0 0.57 0.57 0.55 0.55 0.56
Sac. R. at Isleton SACRISLTON_L0 0.45 0 99.55 0 0 2.1E-06 0.63 8.8E-05 99.36 5.7E-08 0 0.01 0.49 0 99.51 0 0 2.9E-04 0.39 1.0E-08 99.61 0 6.7E-07 0.01 0.09 0.09 0.09 0.09 0.09
Sac River RM 44 SACR44_L0 0.20 0 99.80 0 0 0 0.30 0 99.70 0 0 0 0.15 0 99.85 0 0 0 0.11 0 99.89 0 0 0 0.09 0.09 0.09 0.09 0.09
Sandmound Sl. SANDMND_MID 4.47 3.23 90.83 0.17 1.17 0.13 7.20 4.64 79.23 6.98 0.23 1.71 6.15 0.39 84.96 0.98 4.06 3.46 3.79 0.22 89.26 0.10 3.11 3.51 0.09 0.13 0.10 0.10 0.10
Sherman Island SHERMNILND_L0 2.14 0.95 92.16 0.04 4.49 0.23 3.69 2.31 83.94 2.94 4.01 3.11 2.99 0.32 77.36 0.77 14.22 4.34 2.22 0.06 75.89 0.03 17.11 4.68 0.09 0.11 0.10 0.10 0.10
SJR Bowman SJRBOWMN_MID 0.88 0 0 99.12 0 0 3.52 0 0 96.48 0 0 8.49 2.5E-04 0 91.51 0 0 0.91 0 0 99.09 0 0 0.58 0.56 0.54 0.58 0.56
SJR N Hwy4 SJRNHWY4_MID 1.82 2.8E-08 0 98.18 0 0 4.35 1.4E-07 0 95.65 0 0 12.54 0.08 4.0E-26 87.39 0 0 1.89 1.3E-04 0 98.11 0 0 0.57 0.56 0.52 0.57 0.56
SJR Naval st SJRNAVLST_L0 4.83 6.83 0 88.35 0 0 5.86 11.12 1.3E-06 83.02 0 0 12.06 40.15 3.4E-03 47.78 6.2E-07 6.3E-06 4.73 6.37 2.5E-04 88.90 5.4E-09 7.0E-09 0.52 0.50 0.33 0.53 0.47
SJR Potato 
Slough

SJRPOTSL_MID 2.91 5.22 91.00 0.15 0.61 0.10 4.89 5.67 79.70 8.49 0.10 1.16 3.16 0.19 91.86 0.46 1.88 2.44 2.37 0.33 93.43 0.10 1.44 2.33 0.09 0.13 0.10 0.09 0.10

SJR Turner SJRTURNR_MID 7.22 10.11 10.82 71.76 0.08 0.01 7.49 11.95 7.23 73.31 2.9E-03 0.02 11.09 11.29 65.50 11.02 0.46 0.63 6.16 6.57 36.18 50.55 0.19 0.35 0.44 0.45 0.15 0.34 0.35
SJR/Pt. 
Antioch/fish pier

ASRANTFSH_MID 2.17 1.01 92.90 0.04 3.62 0.26 3.74 2.30 84.37 3.04 3.24 3.31 3.00 0.27 79.62 0.65 12.05 4.40 2.27 0.07 78.73 0.03 14.08 4.82 0.09 0.11 0.10 0.10 0.10

Suisun Bay SUISNB_LEN 0.87 0.23 46.77 0.01 51.97 0.14 0.94 0.51 31.58 0.43 65.55 0.98 0.84 0.16 21.30 0.36 76.08 1.25 0.59 0.02 21.39 0.01 76.63 1.36 0.10 0.10 0.10 0.10 0.10
Sycamore Slough SYCAMOR_MID 10.20 72.58 17.22 5.1E-10 9.7E-14 4.3E-29 13.62 50.90 35.47 0.01 4.0E-09 1.1E-07 5.33 3.90 90.77 1.9E-16 3.8E-25 1.1E-22 3.69 20.36 75.95 6.0E-19 1.1E-37 2.4E-31 0.10 0.10 0.09 0.09 0.10
White Slough WHITESL_L0 20.35 16.73 61.67 1.25 4.8E-03 2.4E-04 33.31 13.41 23.49 29.78 3.9E-04 3.2E-03 15.53 1.33 83.05 0.09 1.2E-03 2.0E-03 9.35 8.62 81.98 0.04 3.7E-04 7.1E-04 0.10 0.24 0.09 0.09 0.13
White Slough DS 
Disappointment 
Sl.

WHTSLDISPONT_LEN 10.09 24.12 65.07 0.71 4.1E-03 1.9E-04 17.00 13.60 32.29 37.10 1.4E-03 0.01 7.70 1.46 90.83 1.5E-03 1.3E-03 2.2E-03 5.21 9.69 85.06 0.03 9.7E-04 2.1E-03 0.10 0.28 0.09 0.09 0.14

DSM2 Output 
Water Location

Annual

Estimated Waterborne 
Selenium Concentrations (µg/L)

1st 
Quarter

2nd
Quarter

First Quarter Inflow Percentage Second Quarter Inflow Percentage Third Quarter Inflow Percentage Fourth Quarter Inflow Percentage

3rd
Quarter

4th 
Quarter

1 

2 
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Table 6D.5 Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Models 1 and 2 

 

Whole- Whole-

DSM2 Delta Water Location
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
1 Fish 

Model 
2 Fish

Model 
1 

Model 
2 

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
1 Fish 

Model 
2 Fish

body 
Bassa

Model 
1 

Model 
2 

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
1 Fish 

Model 
2 Fish

body 
Bassa

Model 
1 

Model 
2 

Sacramento River RM 44 0.09 0.09 0.25 0.27 0.30 2.6 0.10 0.11 0.09 0.09 0.25 0.28 0.31 1.5 0.19 0.21 0.09 0.09 0.25 0.28 0.31 1.8 0.15 0.17

Cache Slough Ryerb 0.10 0.10 0.28 0.31 0.34 1.5 0.21 0.23 0.09 0.09 0.26 0.29 0.31 1.7 0.17 0.18 0.09 0.09 0.26 0.28 0.31 2.5 0.11 0.12

San Joaquin River Potato Slough 0.17 0.17 0.47 0.52 0.57 1.4 0.38 0.42 0.14 0.14 0.40 0.44 0.48 1.3 0.33 0.37 0.09 0.09 0.26 0.28 0.31 2.5 0.11 0.13

Franks Tract 0.19 0.19 0.53 0.58 0.64 1.6 0.35 0.39 0.15 0.15 0.41 0.45 0.49 1.1 0.39 0.43 0.09 0.09 0.26 0.29 0.32 3.0 0.10 0.11

Big Break 0.13 0.13 0.35 0.39 0.43 1.6 0.25 0.28 0.11 0.11 0.31 0.34 0.37 1.0 0.33 0.37 0.09 0.09 0.26 0.28 0.31 2.8 0.10 0.11

Middle River Bullfrog 0.31 0.31 0.86 0.95 1.05 NA NA NA 0.46 0.46 1.29 1.42 1.56 1.9 0.7 0.8 0.20 0.20 0.55 0.61 0.67 2.1 0.3 0.3

Old River near Paradise Cutc 0.73 0.73 2.05 2.25 2.48 NA NA NA 0.78 0.78 2.19 2.41 2.66 2.4 1.0 1.1 0.56 0.56 1.57 1.73 1.90 NA NA NA

Knights Landingd 0.23 0.23 0.64 0.71 0.78 NA NA NA 0.23 0.23 0.64 0.71 0.78 2.2 0.3 0.4 0.23 0.23 0.64 0.71 0.78 NA NA NA

Vernalise 0.83 0.83 2.32 2.56 2.81 1.7 1.50 1.65 0.85 0.85 2.38 2.62 2.88 1.9 1.38 1.52 0.58 0.58 1.62 1.79 1.97 2.4 0.74 0.82

Sacramento River RM 44 0.09 0.09 0.25 0.28 0.30 2.6 0.11 0.12 0.09 0.09 0.25 0.28 0.30 1.5 0.19 0.21 0.09 0.09 0.25 0.28 0.31 1.8 0.15 0.17

Cache Slough Ryerb 0.11 0.11 0.32 0.35 0.38 1.5 0.23 0.26 0.10 0.10 0.27 0.30 0.33 1.7 0.17 0.19 0.10 0.10 0.29 0.32 0.35 2.5 0.12 0.14

San Joaquin River Potato Slough 0.24 0.24 0.67 0.74 0.81 1.4 0.54 0.60 0.36 0.36 1.02 1.12 1.23 1.3 0.86 0.94 0.13 0.13 0.38 0.42 0.46 2.5 0.17 0.18

Franks Tract 0.27 0.27 0.76 0.83 0.92 1.6 0.51 0.56 0.49 0.49 1.36 1.50 1.65 1.1 1.31 1.44 0.14 0.14 0.39 0.43 0.47 3.0 0.14 0.16

Big Break 0.20 0.20 0.55 0.60 0.66 1.6 0.39 0.43 0.30 0.30 0.83 0.91 1.00 1.0 0.89 0.98 0.12 0.12 0.33 0.36 0.39 2.8 0.13 0.14

Middle River Bullfrog 0.61 0.61 1.71 1.88 2.07 NA NA NA 0.75 0.75 2.09 2.30 2.53 1.9 1.2 1.3 0.29 0.29 0.82 0.90 0.99 2.1 0.4 0.5

Old River near Paradise Cutc 0.68 0.68 1.89 2.08 2.29 NA NA NA 0.84 0.84 2.35 2.59 2.84 2.4 1.1 1.2 0.43 0.43 1.22 1.34 1.47 NA NA NA

Knights Landingd 0.23 0.23 0.64 0.71 0.78 NA NA NA 0.23 0.23 0.64 0.71 0.78 2.2 0.3 0.4 0.23 0.23 0.64 0.71 0.78 NA NA NA

Vernalise 0.83 0.83 2.32 2.56 2.81 1.7 1.50 1.65 0.85 0.85 2.38 2.62 2.88 1.9 1.38 1.52 0.58 0.58 1.62 1.79 1.97 2.4 0.74 0.82

Sacramento River RM 44 0.09 0.09 0.25 0.28 0.30 2.6 0.11 0.12 0.09 0.09 0.25 0.28 0.31 1.5 0.19 0.21 0.09 0.09 0.25 0.28 0.31 1.8 0.15 0.17

Cache Slough Ryerb 0.11 0.11 0.31 0.34 0.37 1.5 0.22 0.25 0.09 0.09 0.25 0.28 0.31 1.7 0.16 0.18 0.10 0.10 0.29 0.32 0.35 2.5 0.13 0.14

San Joaquin River Potato Slough 0.10 0.10 0.27 0.30 0.32 1.4 0.22 0.24 0.10 0.10 0.27 0.30 0.33 1.3 0.23 0.25 0.10 0.10 0.27 0.30 0.33 2.5 0.12 0.13

Franks Tract 0.10 0.10 0.28 0.31 0.34 1.6 0.19 0.20 0.11 0.11 0.29 0.32 0.36 1.1 0.28 0.31 0.10 0.10 0.28 0.31 0.34 3.0 0.10 0.11

Big Break 0.10 0.10 0.29 0.32 0.35 1.6 0.20 0.22 0.10 0.10 0.29 0.32 0.35 1.0 0.31 0.35 0.10 0.10 0.28 0.31 0.34 2.8 0.11 0.12

Middle River Bullfrog 0.20 0.20 0.57 0.63 0.69 NA NA NA 0.30 0.30 0.83 0.91 1.01 1.9 0.5 0.5 0.12 0.12 0.32 0.36 0.39 2.1 0.2 0.2

Old River near Paradise Cutc 0.75 0.75 2.11 2.32 2.55 NA NA NA 0.80 0.80 2.24 2.47 2.71 2.4 1.0 1.1 0.53 0.53 1.49 1.64 1.80 NA NA NA

Knights Landingd 0.23 0.23 0.64 0.71 0.78 NA NA NA 0.23 0.23 0.64 0.71 0.78 2.2 0.3 0.4 0.23 0.23 0.64 0.71 0.78 NA NA NA

Vernalise 0.83 0.83 2.32 2.56 2.81 1.7 1.50 1.65 0.85 0.85 2.38 2.62 2.88 1.9 1.38 1.52 0.58 0.58 1.62 1.79 1.97 2.4 0.74 0.82

First QuarterFirst QuarterFirst Quarter

Third QuarterThird QuarterThird Quarter

Second QuarterSecond QuarterSecond Quarter

Year 2000

Concentration Whole-
body 
Bassa

Year 2005

Concentration

Year 2007

Concentration
Fish-to-Bass 

Ratio
Fish-to-Bass 

Ratio
Fish-to-Bass 

Ratio

1 

2 
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Whole- Whole-

DSM2 Delta Water Location
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
1 Fish 

Model 
2 Fish

Model 
1 

Model 
2 

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
1 Fish 

Model 
2 Fish

body 
Bassa

Model 
1 

Model 
2 

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
1 Fish 

Model 
2 Fish

body 
Bassa

Model 
1 

Model 
2 

Sacramento River RM 44 0.09 0.09 0.25 0.28 0.30 2.6 0.11 0.12 0.09 0.09 0.25 0.28 0.31 1.5 0.19 0.21 0.09 0.09 0.25 0.28 0.30 1.8 0.15 0.17

Cache Slough Ryerb 0.10 0.10 0.29 0.31 0.35 1.5 0.21 0.23 0.09 0.09 0.26 0.28 0.31 1.7 0.16 0.18 0.10 0.10 0.28 0.31 0.34 2.5 0.12 0.13

San Joaquin River Potato Slough 0.09 0.09 0.26 0.29 0.32 1.4 0.21 0.23 0.09 0.09 0.25 0.28 0.31 1.3 0.21 0.24 0.09 0.09 0.26 0.29 0.32 2.5 0.12 0.13

Franks Tract 0.10 0.10 0.27 0.29 0.32 1.6 0.18 0.20 0.09 0.09 0.26 0.28 0.31 1.1 0.25 0.27 0.10 0.10 0.27 0.30 0.32 3.0 0.10 0.11

Big Break 0.10 0.10 0.27 0.30 0.33 1.6 0.19 0.21 0.09 0.09 0.26 0.28 0.31 1.0 0.28 0.31 0.10 0.10 0.27 0.30 0.33 2.8 0.11 0.12

Middle River Bullfrog 0.30 0.30 0.84 0.92 1.01 NA NA NA 0.24 0.24 0.68 0.74 0.82 1.9 0.4 0.4 0.17 0.17 0.47 0.52 0.57 2.1 0.2 0.3

Old River near Paradise Cutc 0.81 0.81 2.27 2.50 2.75 NA NA NA 0.72 0.72 2.01 2.21 2.43 2.4 0.9 1.0 0.57 0.57 1.59 1.75 1.93 NA NA NA

Knights Landingd 0.23 0.23 0.64 0.71 0.78 NA NA NA 0.23 0.23 0.64 0.71 0.78 2.2 0.3 0.4 0.23 0.23 0.64 0.71 0.78 NA NA NA

Vernalise 0.83 0.83 2.32 2.56 2.81 1.7 1.50 1.65 0.85 0.85 2.38 2.62 2.88 1.9 1.38 1.52 0.58 0.58 1.62 1.79 1.97 2.4 0.74 0.82
Notes:
Equations from Presser and Luoma (2010a, 2010b) were used to calculate selenium concentrations for fish. Models 1 and 2 used the default Kd (1000) and the average selenium trophic transfer factors to aquatic insects (2.8) and fish (1.1 for all trophic levels).  
Model 1 = TL-3 Fish Eating Invertebrates
Model 2 = TL-4 Fish Eating TL-3 Fish
Invert. = invertebrate
Kd = particulate concentration/water concentration ratio
µg/g, dw = micrograms per gram, dry weight
NA = not available; bass not collected here
RM = river mile
TL = trophic level
a. Geometric mean calculated from whole-body largemouth bass data presented in Foe (2010a).
b. Fish data collected at Rio Vista (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.
c. Fish data collected at Old River near Tracy (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.
d. Geometric mean of total selenium concentrations in water collected from years 2004, 2007, and 2008 (DWR Website 2009) was used to estimate selenium concentrations in particulates and biota (DSM2 data were not available). Fish data collected from Sacramento River at Veterans Bridge (Foe 2010a) were used to calcula
mean whole-body largemouth bass and ratios. 
e. Geometric mean of selenium concentrations (total or dissolved was not specified) in water collected from years 1999–2000 (SWAMP Website 2009) was used to estimate Year 2000 selenium concentrations in particulates and biota (DSM2 data were not available); years 2004-2005 were used for Year 2005 estimates; and ye
2007 were used for Year 2007 estimates.

Fourth QuarterFourth Quarter Fourth Quarter

Year 2000

Concentration Whole-
body 
Bassa

Year 2005

Concentration

Year 2007

Concentration
Fish-to-Bass 

Ratio
Fish-to-Bass 

Ratio
Fish-to-Bass 

Ratio

1 
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Table 6D.6 Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Model 2 with Estimated Kd from All Years Regression for Model 3   

 

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio

DSM2 Delta Water Location
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
3 Fish Kd Model 3

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
3 Fish Kd

body 
Bassa

Model 3 
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
3 Fish Kd

body 
Bassa

Model 3

Sacramento River RM 44 0.09 0.54 1.50 1.81 6060 2.6 0.69 0.09 0.54 1.50 1.81 5945 1.5 1.25 0.09 0.54 1.50 1.81 5946 1.8 0.98

Cache Slough Ryerb 0.10 0.54 1.50 1.82 5389 1.5 1.22 0.09 0.54 1.50 1.82 5783 1.7 1.05 0.09 0.54 1.50 1.81 5852 2.5 0.71

San Joaquin River Potato Slough 0.17 0.55 1.53 1.85 3229 1.4 1.36 0.14 0.54 1.52 1.84 3824 1.3 1.41 0.09 0.54 1.50 1.81 5819 2.5 0.73

Franks Tract 0.19 0.55 1.53 1.85 2904 1.6 1.13 0.15 0.54 1.52 1.84 3724 1.1 1.61 0.09 0.54 1.50 1.82 5762 3.0 0.61

Big Break 0.13 0.54 1.51 1.83 4295 1.6 1.18 0.11 0.54 1.51 1.82 4873 1.0 1.79 0.09 0.54 1.50 1.81 5850 2.8 0.64

Middle River Bullfrog 0.31 0.56 1.56 1.88 1801 NA NA 0.46 0.56 1.57 1.90 1221 1.9 1.0 0.20 0.55 1.53 1.86 2773 2.1 0.87

Old River near Paradise Cutc 0.73 0.57 1.60 1.93 780 NA NA 0.78 0.57 1.60 1.94 729 2.4 0.8 0.56 0.57 1.58 1.92 1007 NA NA

Knights Landingd 0.23 0.55 1.54 1.87 2394 NA NA 0.23 0.55 1.54 1.87 2394 2.2 0.8 0.23 0.55 1.54 1.87 2394 NA NA

Vernalise 0.83 0.57 1.60 1.94 689 1.7 1.14 0.85 0.57 1.60 1.94 674 1.9 1.02 0.58 0.57 1.59 1.92 976 2.4 0.80

Sacramento River RM 44 0.09 0.54 1.50 1.81 5952 2.6 0.69 0.09 0.54 1.50 1.81 5947 1.5 1.25 0.09 0.54 1.50 1.81 5944 1.8 0.98

Cache Slough Ryerb 0.11 0.54 1.51 1.83 4777 1.5 1.22 0.10 0.54 1.50 1.82 5538 1.7 1.05 0.10 0.54 1.50 1.82 5241 2.5 0.72

San Joaquin River Potato Slough 0.24 0.55 1.54 1.87 2309 1.4 1.38 0.36 0.56 1.56 1.89 1537 1.3 1.45 0.13 0.54 1.52 1.84 4020 2.5 0.74

Franks Tract 0.27 0.55 1.55 1.87 2048 1.6 1.14 0.49 0.56 1.58 1.91 1159 1.1 1.67 0.14 0.54 1.52 1.84 3921 3.0 0.61

Big Break 0.20 0.55 1.53 1.86 2800 1.6 1.20 0.30 0.55 1.55 1.88 1876 1.0 1.84 0.12 0.54 1.51 1.83 4645 2.8 0.64

Middle River Bullfrog 0.61 0.57 1.59 1.92 928 NA NA 0.75 0.57 1.60 1.93 764 1.9 1.0 0.29 0.55 1.55 1.88 1896 2.1 0.9

Old River near Paradise Cutc 0.68 0.57 1.59 1.93 842 NA NA 0.84 0.57 1.60 1.94 682 2.4 0.8 0.43 0.56 1.57 1.90 1291 NA NA

Knights Landingd 0.23 0.55 1.54 1.87 2394 NA NA 0.23 0.55 1.54 1.87 2394 2.2 0.8 0.23 0.55 1.54 1.87 2394 NA NA

Vernalise 0.83 0.57 1.60 1.94 689 1.7 1.14 0.85 0.57 1.60 1.94 674 1.9 1.02 0.58 0.57 1.59 1.92 976 2.4 0.80

Sacramento River RM 44 0.09 0.54 1.50 1.81 5947 2.6 0.69 0.09 0.54 1.50 1.81 5946 1.5 1.25 0.09 0.54 1.50 1.81 5946 1.8 0.98

Cache Slough Ryerb 0.11 0.54 1.51 1.82 4942 1.5 1.22 0.09 0.54 1.50 1.81 5914 1.7 1.05 0.10 0.54 1.51 1.82 5184 2.5 0.72

San Joaquin River Potato Slough 0.10 0.54 1.50 1.82 5592 1.4 1.34 0.10 0.54 1.50 1.82 5523 1.3 1.39 0.10 0.54 1.50 1.82 5557 2.5 0.73

Franks Tract 0.10 0.54 1.50 1.82 5412 1.6 1.10 0.11 0.54 1.51 1.82 5121 1.1 1.59 0.10 0.54 1.50 1.82 5393 3.0 0.61

Big Break 0.10 0.54 1.50 1.82 5227 1.6 1.17 0.10 0.54 1.51 1.82 5159 1.0 1.79 0.10 0.54 1.50 1.82 5291 2.8 0.64

Middle River Bullfrog 0.20 0.55 1.54 1.86 2688 NA NA 0.30 0.55 1.55 1.88 1868 1.9 1.0 0.12 0.54 1.51 1.83 4656 2.1 0.86

Old River near Paradise Cutc 0.75 0.57 1.60 1.93 757 NA NA 0.80 0.57 1.60 1.94 714 2.4 0.8 0.53 0.56 1.58 1.91 1061 NA NA

Knights Landingd 0.23 0.55 1.54 1.87 2394 NA NA 0.23 0.55 1.54 1.87 2394 2.2 0.8 0.23 0.55 1.54 1.87 2394 NA NA

Vernalise 0.83 0.57 1.60 1.94 689 1.7 1.14 0.85 0.57 1.60 1.94 674 1.9 1.02 0.58 0.57 1.59 1.92 976 2.4 0.80

Year 2000 Year 2005 Year 2007

Concentration
Whole-
body 
Bassa

Concentration Concentration

First Quarter First Quarter First Quarter

Second Quarter Second Quarter Second Quarter

Third Quarter Third Quarter Third Quarter

 

1

2
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 1 

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio

DSM2 Delta Water Location
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
3 Fish Kd Model 3

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
3 Fish Kd

body 
Bassa

Model 3 
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
3 Fish Kd

body 
Bassa

Model 3

Sacramento River RM 44 0.09 0.54 1.50 1.81 5948 2.6 0.69 0.09 0.54 1.50 1.81 5946 1.5 1.25 0.09 0.54 1.50 1.81 5947 1.8 0.98

Cache Slough Ryerb 0.10 0.54 1.50 1.82 5261 1.5 1.22 0.09 0.54 1.50 1.81 5830 1.7 1.05 0.10 0.54 1.50 1.82 5345 2.5 0.71

San Joaquin River Potato Slough 0.09 0.54 1.50 1.82 5704 1.4 1.34 0.09 0.54 1.50 1.81 5885 1.3 1.39 0.09 0.54 1.50 1.82 5678 2.5 0.73

Franks Tract 0.10 0.54 1.50 1.82 5621 1.6 1.10 0.09 0.54 1.50 1.81 5859 1.1 1.59 0.10 0.54 1.50 1.82 5596 3.0 0.61

Big Break 0.10 0.54 1.50 1.82 5534 1.6 1.17 0.09 0.54 1.50 1.82 5809 1.0 1.78 0.10 0.54 1.50 1.82 5470 2.8 0.64

Middle River Bullfrog 0.30 0.55 1.55 1.88 1859 NA NA 0.24 0.55 1.54 1.87 2283 1.9 1.0 0.17 0.55 1.53 1.85 3241 2.1 0.87

Old River near Paradise Cutc 0.81 0.57 1.60 1.94 704 NA NA 0.72 0.57 1.60 1.93 795 2.4 0.8 0.57 0.57 1.58 1.92 994 NA NA

Knights Landingd 0.23 0.55 1.54 1.87 2394 NA NA 0.23 0.55 1.54 1.87 2394 2.2 0.8 0.23 0.55 1.54 1.87 2394 NA NA

Vernalise 0.83 0.57 1.60 1.94 689 1.7 1.14 0.85 0.57 1.60 1.94 674 1.9 1.02 0.58 0.57 1.59 1.92 976 2.4 0.80

Notes:
Equations from Presser and Luoma (2010a, 2010b) were used to calculate selenium concentrations for fish. Model 3 used the average selenium trophic transfer factors to aquatic insects (2.8) and fish (1.1 for all trophic levels).  
Model 3 = Model 2 (TL-4 Fish Eating TL-3 Fish) with Kd estimated using all years regression (log Kd = 2.76-0.97(logDSM2))
Invert. = invertebrate
Kd = particulate concentration/water concentration ratio
µg/g, dw = micrograms per gram, dry weight
NA = not available; bass not collected here
RM = river mile
TL = trophic level
a. Geometric mean calculated from whole-body largemouth bass data presented in Foe (2010a).
b. Fish data collected at Rio Vista (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.
c. Fish data collected at Old River near Tracy (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.
d. Geometric mean of total selenium concentrations in water collected from years 2004, 2007, and 2008 (DWR Website 2009) was used to estimate selenium concentrations in particulates and biota (DSM2 data were not available). Fish data collected from Sacramento River at Veterans Bridge (Foe 2010a) were used to calc
geometric mean whole-body largemouth bass and ratios. 
e. Geometric mean of selenium concentrations (total or dissolved was not specified) in water collected from years 1999–2000 (SWAMP Website 2009) was used to estimate Year 2000 selenium concentrations in particulates and biota (DSM2 data were not available); years 2004-2005 were used for Year 2005 estimates; and years 200
2007 were used for Year 2007 estimates.

Fourth Quarter Fourth Quarter Fourth Quarter

Year 2000 Year 2005 Year 2007

Concentration
Whole-
body 
Bassa

Concentration Concentration
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Table 6D.7 Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry Years Regression for Model 5  

 

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio

DSM2 Delta Water Location
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
4 Fish Kd Model 4

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
4 Fish Kd

body 
Bassa

Model 4
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
5 Fish Kd

body 
Bassa

Model 5

Sacramento River RM 44 0.09 0.44 1.24 1.49 4997 2.6 0.57 0.09 0.44 1.24 1.50 4909 1.5 1.03 0.09 0.73 2.03 2.46 8063 1.8 1.33

Cache Slough Ryerb 0.10 0.45 1.25 1.51 4481 1.5 1.01 0.09 0.44 1.24 1.50 4784 1.7 0.87 0.09 0.73 2.03 2.46 7929 2.5 0.97

San Joaquin River Potato Slough 0.17 0.47 1.32 1.59 2786 1.4 1.17 0.14 0.46 1.30 1.57 3260 1.3 1.20 0.09 0.73 2.03 2.46 7883 2.5 0.99

Franks Tract 0.19 0.48 1.33 1.61 2525 1.6 0.98 0.15 0.46 1.30 1.57 3181 1.1 1.37 0.09 0.73 2.03 2.46 7802 3.0 0.82

Big Break 0.13 0.46 1.28 1.55 3630 1.6 1.00 0.11 0.45 1.26 1.53 4082 1.0 1.50 0.09 0.73 2.03 2.46 7926 2.8 0.87

Middle River Bullfrog 0.31 0.50 1.40 1.69 1621 NA NA 0.46 0.52 1.46 1.76 1130 1.9 0.9 0.20 0.71 2.00 2.42 3616 2.1 1.14

Old River near Paradise Cutc 0.73 0.55 1.53 1.85 745 NA NA 0.78 0.55 1.54 1.86 700 2.4 0.8 0.56 0.70 1.96 2.37 1247 NA NA

Knights Landingd 0.23 0.49 1.36 1.64 2111 NA NA 0.23 0.49 1.36 1.64 2111 2.2 0.7 0.23 0.71 1.99 2.41 3098 NA NA

Vernalise 0.83 0.55 1.55 1.87 665 1.7 1.10 0.85 0.55 1.55 1.87 651 1.9 0.99 0.58 0.70 1.96 2.37 1206 2.4 0.99

Sacramento River RM 44 0.09 0.44 1.24 1.50 4914 2.6 0.57 0.09 0.44 1.24 1.50 4910 1.5 1.03 0.09 0.73 2.03 2.46 8061 1.8 1.33

Cache Slough Ryerb 0.11 0.45 1.27 1.53 4007 1.5 1.03 0.10 0.45 1.25 1.51 4596 1.7 0.87 0.10 0.72 2.03 2.45 7061 2.5 0.96

San Joaquin River Potato Slough 0.24 0.49 1.36 1.65 2041 1.4 1.22 0.36 0.51 1.42 1.72 1399 1.3 1.32 0.13 0.72 2.02 2.44 5343 2.5 0.98

Franks Tract 0.27 0.49 1.38 1.67 1826 1.6 1.02 0.49 0.52 1.46 1.77 1077 1.1 1.55 0.14 0.72 2.02 2.44 5204 3.0 0.82

Big Break 0.20 0.48 1.34 1.62 2441 1.6 1.04 0.30 0.50 1.39 1.69 1683 1.0 1.65 0.12 0.72 2.02 2.45 6220 2.8 0.86

Middle River Bullfrog 0.61 0.54 1.50 1.81 876 NA NA 0.75 0.55 1.53 1.85 732 1.9 1.0 0.29 0.71 1.99 2.40 2424 2.1 1.1

Old River near Paradise Cutc 0.68 0.54 1.51 1.83 801 NA NA 0.84 0.55 1.55 1.87 658 2.4 0.8 0.43 0.70 1.97 2.38 1617 NA NA

Knights Landingd 0.23 0.49 1.36 1.64 2111 NA NA 0.23 0.49 1.36 1.64 2111 2.2 0.7 0.23 0.71 1.99 2.41 3098 NA NA

Vernalise 0.83 0.55 1.55 1.87 665 1.7 1.10 0.85 0.55 1.55 1.87 651 1.9 0.99 0.58 0.70 1.96 2.37 1206 2.4 0.99

Sacramento River RM 44 0.09 0.44 1.24 1.50 4910 2.6 0.57 0.09 0.44 1.24 1.50 4910 1.5 1.03 0.09 0.73 2.03 2.46 8064 1.8 1.33

Cache Slough Ryerb 0.11 0.45 1.26 1.53 4135 1.5 1.02 0.09 0.44 1.24 1.50 4885 1.7 0.87 0.10 0.72 2.03 2.45 6980 2.5 0.96

San Joaquin River Potato Slough 0.10 0.44 1.25 1.51 4637 1.4 1.11 0.10 0.45 1.25 1.51 4584 1.3 1.15 0.10 0.72 2.03 2.46 7510 2.5 0.99

Franks Tract 0.10 0.45 1.25 1.51 4499 1.6 0.92 0.11 0.45 1.26 1.52 4274 1.1 1.33 0.10 0.72 2.03 2.45 7276 3.0 0.82

Big Break 0.10 0.45 1.25 1.52 4356 1.6 0.98 0.10 0.45 1.26 1.52 4304 1.0 1.49 0.10 0.72 2.03 2.45 7131 2.8 0.87

Middle River Bullfrog 0.20 0.48 1.34 1.63 2350 NA NA 0.30 0.50 1.39 1.69 1677 1.9 0.9 0.12 0.72 2.02 2.45 6235 2.1 1.15

Old River near Paradise Cutc 0.75 0.55 1.53 1.85 725 NA NA 0.80 0.55 1.54 1.86 687 2.4 0.8 0.53 0.70 1.96 2.37 1317 NA NA

Knights Landingd 0.23 0.49 1.36 1.64 2111 NA NA 0.23 0.49 1.36 1.64 2111 2.2 0.7 0.23 0.71 1.99 2.41 3098 NA NA

Vernalise 0.83 0.55 1.55 1.87 665 1.7 1.10 0.85 0.55 1.55 1.87 651 1.9 0.99 0.58 0.70 1.96 2.37 1206 2.4 0.99

Third Quarter Third Quarter Third Quarter

Year 2000 Year 2005 Year 2007

Concentration
Whole-
body 
Bassa

Concentration Concentration

First Quarter First Quarter First Quarter

Second Quarter Second Quarter Second Quarter
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 1 

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio

DSM2 Delta Water Location
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
4 Fish Kd Model 4

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
4 Fish Kd

body 
Bassa

Model 4
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
5 Fish Kd

body 
Bassa

Model 5

Sacramento River RM 44 0.09 0.44 1.24 1.50 4911 2.6 0.57 0.09 0.44 1.24 1.50 4909 1.5 1.03 0.09 0.73 2.03 2.46 8064 1.8 1.33

Cache Slough Ryerb 0.10 0.45 1.25 1.52 4383 1.5 1.02 0.09 0.44 1.24 1.50 4820 1.7 0.87 0.10 0.72 2.03 2.45 7209 2.5 0.96

San Joaquin River Potato Slough 0.09 0.44 1.24 1.50 4723 1.4 1.11 0.09 0.44 1.24 1.50 4862 1.3 1.15 0.09 0.73 2.03 2.46 7682 2.5 0.99

Franks Tract 0.10 0.44 1.24 1.51 4660 1.6 0.91 0.09 0.44 1.24 1.50 4843 1.1 1.31 0.10 0.73 2.03 2.46 7564 3.0 0.82

Big Break 0.10 0.45 1.25 1.51 4593 1.6 0.97 0.09 0.44 1.24 1.50 4804 1.0 1.47 0.10 0.72 2.03 2.46 7386 2.8 0.87

Middle River Bullfrog 0.30 0.50 1.40 1.69 1669 NA NA 0.24 0.49 1.37 1.65 2020 1.9 0.9 0.17 0.72 2.01 2.43 4260 2.1 1.14

Old River near Paradise Cutc 0.81 0.55 1.54 1.87 678 NA NA 0.72 0.54 1.52 1.84 759 2.4 0.8 0.57 0.70 1.96 2.37 1229 NA NA

Knights Landingd 0.23 0.49 1.36 1.64 2111 NA NA 0.23 0.49 1.36 1.64 2111 2.2 0.7 0.23 0.71 1.99 2.41 3098 NA NA

Vernalise 0.83 0.55 1.55 1.87 665 1.7 1.10 0.85 0.55 1.55 1.87 651 1.9 0.99 0.58 0.70 1.96 2.37 1206 2.4 0.99
Notes:
Equations from Presser and Luoma (2010a, 2010b) were used to calculate selenium concentrations for fish. Models 4 and 5 used the average selenium trophic transfer factors to aquatic insects (2.8) and fish (1.1 for all trophic levels).  
Model 4 = Model 2 (TL-4 Fish Eating TL-3 Fish) with Kd estimated using normal/wet years regression (log Kd = 2.75-0.90(logDSM2))
Model 5 = Model 2 (TL-4 Fish Eating TL-3 Fish) with Kd estimated using dry years (2007) regression (log Kd = 2.84-1.02(logDSM2))
Invert. = invertebrate
Kd = particulate concentration/water concentration ratio

µg/g, dw = micrograms per gram, dry weight
NA = not available; bass not collected here

RM = river mile
TL = trophic level
a. Geometric mean calculated from whole-body largemouth bass data presented in Foe (2010a).
b. Fish data collected at Rio Vista (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.
c. Fish data collected at Old River near Tracy (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.
d. Geometric mean of total selenium concentrations in water collected from years 2004, 2007, and 2008 (DWR Website 2009) was used to estimate selenium concentrations in particulates and biota (DSM2 data were not available). Fish data collected from Sacramento River at Veterans Bridge (Foe 2010a) were used to calc
geometric mean whole-body largemouth bass and ratios. 

e. Geometric mean of selenium concentrations (total or dissolved was not specified) in water collected from years 1999–2000 (SWAMP Website 2009) was used to estimate Year 2000 selenium concentrations in particulates and biota (DSM2 data were not available); years 2004-2005 were used for Year 2005 estimates; and years 200
2007 were used for Year 2007 estimates.

Fourth Quarter Fourth Quarter Fourth Quarter

Year 2000 Year 2005 Year 2007

Concentration
Whole-
body 
Bassa

Concentration Concentration
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Table 6D.8 Selenium Bioaccumulation from Water (µg/L) to Particulates, Whole-body Fish (µg/g, dw), and Bird Eggs (µg/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry Years 
Regression for Model 5 

 

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio

DSM2 Delta Water Location
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
4 Fish Kd Model 4

From 
Invert. From Fish

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
4 Fish Kd

body 
Bassa Model 4

From 
Invert. From Fish

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
5 Fish Kd

body 
Bassa Model 5

From 
Invert. From Fish

Sacramento River RM 44 0.09 0.44 1.24 1.49 4997 2.6 0.57 2.22 2.69 0.09 0.44 1.24 1.50 4909 1.5 1.03 2.23 2.70 0.09 0.73 2.03 2.46 8063 1.8 1.33 3.66 4.43

Cache Slough Ryerb 0.10 0.45 1.25 1.51 4481 1.5 1.01 2.25 2.72 0.09 0.44 1.24 1.50 4784 1.7 0.87 2.23 2.70 0.09 0.73 2.03 2.46 7929 2.5 0.97 3.66 4.43

San Joaquin River Potato Slough 0.17 0.47 1.32 1.59 2786 1.4 1.17 2.37 2.87 0.14 0.46 1.30 1.57 3260 1.3 1.20 2.33 2.82 0.09 0.73 2.03 2.46 7883 2.5 0.99 3.66 4.43

Franks Tract 0.19 0.48 1.33 1.61 2525 1.6 0.98 2.40 2.90 0.15 0.46 1.30 1.57 3181 1.1 1.37 2.34 2.83 0.09 0.73 2.03 2.46 7802 3.0 0.82 3.66 4.42

Big Break 0.13 0.46 1.28 1.55 3630 1.6 1.00 2.30 2.79 0.11 0.45 1.26 1.53 4082 1.0 1.50 2.27 2.75 0.09 0.73 2.03 2.46 7926 2.8 0.87 3.66 4.43

Middle River Bullfrog 0.31 0.50 1.40 1.69 1621 NA NA 2.52 3.05 0.46 0.52 1.46 1.76 1130 1.9 0.9 2.62 3.17 0.20 0.71 2.00 2.42 3616 2.1 1.14 3.60 4.36

Old River near Paradise Cutc 0.73 0.55 1.53 1.85 745 NA NA 2.75 3.32 0.78 0.55 1.54 1.86 700 2.4 0.8 2.77 3.35 0.56 0.70 1.96 2.37 1247 NA NA 3.53 4.27

Knights Landingd 0.23 0.49 1.36 1.64 2111 NA NA 2.45 2.96 0.23 0.49 1.36 1.64 2111 2.2 0.7 2.45 2.96 0.23 0.71 1.99 2.41 3098 NA NA 3.59 4.34

Vernalise 0.83 0.55 1.55 1.87 665 1.7 1.10 2.78 3.37 0.85 0.55 1.55 1.87 651 1.9 0.99 2.79 3.37 0.58 0.70 1.96 2.37 1206 2.4 0.99 3.53 4.27

Sacramento River RM 44 0.09 0.44 1.24 1.50 4914 2.6 0.57 2.23 2.70 0.09 0.44 1.24 1.50 4910 1.5 1.03 2.23 2.70 0.09 0.73 2.03 2.46 8061 1.8 1.33 3.66 4.43

Cache Slough Ryerb 0.11 0.45 1.27 1.53 4007 1.5 1.03 2.28 2.76 0.10 0.45 1.25 1.51 4596 1.7 0.87 2.24 2.72 0.10 0.72 2.03 2.45 7061 2.5 0.96 3.65 4.42

San Joaquin River Potato Slough 0.24 0.49 1.36 1.65 2041 1.4 1.22 2.46 2.97 0.36 0.51 1.42 1.72 1399 1.3 1.32 2.56 3.10 0.13 0.72 2.02 2.44 5343 2.5 0.98 3.63 4.39

Franks Tract 0.27 0.49 1.38 1.67 1826 1.6 1.02 2.49 3.01 0.49 0.52 1.46 1.77 1077 1.1 1.55 2.64 3.19 0.14 0.72 2.02 2.44 5204 3.0 0.82 3.63 4.39

Big Break 0.20 0.48 1.34 1.62 2441 1.6 1.04 2.41 2.91 0.30 0.50 1.39 1.69 1683 1.0 1.65 2.51 3.04 0.12 0.72 2.02 2.45 6220 2.8 0.86 3.64 4.40

Middle River Bullfrog 0.61 0.54 1.50 1.81 876 NA NA 2.70 3.26 0.75 0.55 1.53 1.85 732 1.9 1.0 2.75 3.33 0.29 0.71 1.99 2.40 2424 2.1 1.1 3.57 4.32

Old River near Paradise Cutc 0.68 0.54 1.51 1.83 801 NA NA 2.73 3.30 0.84 0.55 1.55 1.87 658 2.4 0.8 2.79 3.37 0.43 0.70 1.97 2.38 1617 NA NA 3.55 4.29

Knights Landingd 0.23 0.49 1.36 1.64 2111 NA NA 2.45 2.96 0.23 0.49 1.36 1.64 2111 2.2 0.7 2.45 2.96 0.23 0.71 1.99 2.41 3098 NA NA 3.59 4.34

Vernalise 0.83 0.55 1.55 1.87 665 1.7 1.10 2.78 3.37 0.85 0.55 1.55 1.87 651 1.9 0.99 2.79 3.37 0.58 0.70 1.96 2.37 1206 2.4 0.99 3.53 4.27

Sacramento River RM 44 0.09 0.44 1.24 1.50 4910 2.6 0.57 2.23 2.70 0.09 0.44 1.24 1.50 4910 1.5 1.03 2.23 2.70 0.09 0.73 2.03 2.46 8064 1.8 1.33 3.66 4.43

Cache Slough Ryerb 0.11 0.45 1.26 1.53 4135 1.5 1.02 2.27 2.75 0.09 0.44 1.24 1.50 4885 1.7 0.87 2.23 2.70 0.10 0.72 2.03 2.45 6980 2.5 0.96 3.65 4.41

San Joaquin River Potato Slough 0.10 0.44 1.25 1.51 4637 1.4 1.11 2.24 2.71 0.10 0.45 1.25 1.51 4584 1.3 1.15 2.24 2.72 0.10 0.72 2.03 2.46 7510 2.5 0.99 3.65 4.42

Franks Tract 0.10 0.45 1.25 1.51 4499 1.6 0.92 2.25 2.72 0.11 0.45 1.26 1.52 4274 1.1 1.33 2.26 2.74 0.10 0.72 2.03 2.45 7276 3.0 0.82 3.65 4.42

Big Break 0.10 0.45 1.25 1.52 4356 1.6 0.98 2.26 2.73 0.10 0.45 1.26 1.52 4304 1.0 1.49 2.26 2.74 0.10 0.72 2.03 2.45 7131 2.8 0.87 3.65 4.42

Middle River Bullfrog 0.20 0.48 1.34 1.63 2350 NA NA 2.42 2.93 0.30 0.50 1.39 1.69 1677 1.9 0.9 2.51 3.04 0.12 0.72 2.02 2.45 6235 2.1 1.15 3.64 4.40

Old River near Paradise Cutc 0.75 0.55 1.53 1.85 725 NA NA 2.76 3.33 0.80 0.55 1.54 1.86 687 2.4 0.8 2.77 3.35 0.53 0.70 1.96 2.37 1317 NA NA 3.53 4.27

Knights Landingd 0.23 0.49 1.36 1.64 2111 NA NA 2.45 2.96 0.23 0.49 1.36 1.64 2111 2.2 0.7 2.45 2.96 0.23 0.71 1.99 2.41 3098 NA NA 3.59 4.34

Vernalise 0.83 0.55 1.55 1.87 665 1.7 1.10 2.78 3.37 0.85 0.55 1.55 1.87 651 1.9 0.99 2.79 3.37 0.58 0.70 1.96 2.37 1206 2.4 0.99 3.53 4.27

Second Quarter

Year 2000 Year 2005 Year 2007

Concentration Whole-
body 
Bassa

Concentration ConcentrationBird Eggs Bird Eggs Bird Eggs

Third Quarter Third Quarter Third Quarter

First Quarter First Quarter First Quarter

Second Quarter Second Quarter
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Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio Whole-

Fish-to-Bass 
Ratio

DSM2 Delta Water Location
DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
4 Fish Kd Model 4

From 
Invert. From Fish

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
4 Fish Kd

body 
Bassa Model 4

From 
Invert. From Fish

DSM2
Water

Particulate 
from Water

Invert. from 
Particulate

Model 
5 Fish Kd

body 
Bassa Model 5

From 
Invert. From Fish

Sacramento River RM 44 0.09 0.44 1.24 1.50 4911 2.6 0.57 2.23 2.70 0.09 0.44 1.24 1.50 4909 1.5 1.03 2.23 2.70 0.09 0.73 2.03 2.46 8064 1.8 1.33 3.66 4.43

Cache Slough Ryerb 0.10 0.45 1.25 1.52 4383 1.5 1.02 2.26 2.73 0.09 0.44 1.24 1.50 4820 1.7 0.87 2.23 2.70 0.10 0.72 2.03 2.45 7209 2.5 0.96 3.65 4.42

San Joaquin River Potato Slough 0.09 0.44 1.24 1.50 4723 1.4 1.11 2.24 2.71 0.09 0.44 1.24 1.50 4862 1.3 1.15 2.23 2.70 0.09 0.73 2.03 2.46 7682 2.5 0.99 3.66 4.42

Franks Tract 0.10 0.44 1.24 1.51 4660 1.6 0.91 2.24 2.71 0.09 0.44 1.24 1.50 4843 1.1 1.31 2.23 2.70 0.10 0.73 2.03 2.46 7564 3.0 0.82 3.65 4.42

Big Break 0.10 0.45 1.25 1.51 4593 1.6 0.97 2.24 2.72 0.09 0.44 1.24 1.50 4804 1.0 1.47 2.23 2.70 0.10 0.72 2.03 2.46 7386 2.8 0.87 3.65 4.42

Middle River Bullfrog 0.30 0.50 1.40 1.69 1669 NA NA 2.51 3.04 0.24 0.49 1.37 1.65 2020 1.9 0.9 2.46 2.98 0.17 0.72 2.01 2.43 4260 2.1 1.14 3.61 4.37

Old River near Paradise Cutc 0.81 0.55 1.54 1.87 678 NA NA 2.78 3.36 0.72 0.54 1.52 1.84 759 2.4 0.8 2.74 3.32 0.57 0.70 1.96 2.37 1229 NA NA 3.53 4.27

Knights Landingd 0.23 0.49 1.36 1.64 2111 NA NA 2.45 2.96 0.23 0.49 1.36 1.64 2111 2.2 0.7 2.45 2.96 0.23 0.71 1.99 2.41 3098 NA NA 3.59 4.34

Vernalise 0.83 0.55 1.55 1.87 665 1.7 1.10 2.78 3.37 0.85 0.55 1.55 1.87 651 1.9 0.99 2.79 3.37 0.58 0.70 1.96 2.37 1206 2.4 0.99 3.53 4.27
Notes:
Equations from Presser and Luoma (2010a, 2010b) were used to calculate selenium concentrations for fish. Models 4 and 5 used the average selenium trophic transfer factors to aquatic insects (2.8), fish (1.1 for all trophic levels) and bird eggs (1.8).  
Model 4 = Model 2 (TL-4 Fish Eating TL-3 Fish) with Kd estimated using normal/wet years regression (log Kd = 2.75-0.90(logDSM2))
Model 5 = Model 2 (TL-4 Fish Eating TL-3 Fish) with Kd estimated using dry years (2007) regression (log Kd = 2.84-1.02(logDSM2))
Invert. = invertebrate
Kd = particulate concentration/water concentration ratio
µg/g, dw = micrograms per gram, dry weight
NA = not available; bass not collected here
RM = river mile
TL = trophic level
a. Geometric mean calculated from whole-body largemouth bass data presented in Foe (2010a).
b. Fish data collected at Rio Vista (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.
c. Fish data collected at Old River near Tracy (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.

Year 2000 Year 2005 Year 2007

Concentration Whole-
body 
Bassa

Concentration Concentration

d. Geometric mean of total selenium concentrations in water collected from years 2004, 2007, and 2008 (DWR Website 2009) was used to estimate selenium concentrations in particulates and biota (DSM2 data were not available). Fish data collected from Sacramento River at Veterans Bridge (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios. 
e. Geometric mean of selenium concentrations (total or dissolved was not specified) in water collected from years 1999–2000 (SWAMP Website 2009) was used to estimate Year 2000 selenium concentrations in particulates and biota (DSM2 data were not available); years 2004-2005 were used for Year 2005 estimates; and years 2006-2007 were used for Year 2007 estimates.

Bird Eggs Bird Eggs Bird Eggs

Fourth Quarter Fourth Quarter Fourth Quarter

1 
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Table 6D.9 Modeled Annual Average Selenium Concentrations in Water for No Action Alternative and Alternatives 1 (Second Basis of Comparison), 3, and 5 

Location Period * 
Period Average Concentration (µg/L) 

No Action Alternative 
Period Average Concentration (µg/L) 

Second Basis of Comparison 
Period Average Concentration (µg/L) 

Alternative 3 
Period Average Concentration (µg/L) 

Alternative 5 

Delta Interior      

San Joaquin River  
at Stockton 

ALL 0.42 0.42 0.42 0.42 

 DROUGHT 0.40 0.40 0.39 0.39 

Turner Cut ALL 0.28 0.27 0.27 0.29 
 DROUGHT 0.22 0.21 0.21 0.24 
San Joaquin River at 
San Andreas Landing 

ALL 0.11 0.10 0.10 0.11 

 DROUGHT 0.10 0.09 0.09 0.10 
San Joaquin River at  
Jersey Point 

ALL 0.12 0.11 0.11 0.12 

 DROUGHT 0.10 0.10 0.10 0.10 

Victoria Canal ALL 0.23 0.22 0.21 0.24 
 DROUGHT 0.17 0.16 0.16 0.21 
Western Delta      

Sacramento River at 
Emmaton ALL 0.10 0.10 0.10 0.11 

 DROUGHT 0.10 0.10 0.10 0.10 
San Joaquin River  
at Antioch 

ALL 0.11 0.11 0.11 0.12 

 DROUGHT 0.10 0.10 0.10 0.10 
Montezuma Slough at  
Hunter Cut/Beldon's 
Landing 

ALL 0.11 0.11 0.11 0.11 

 DROUGHT 0.10 0.10 0.10 0.10 
Major Diversions (Pumping Stations)      

North Bay Aqueduct at 
Barker Slough Pumping 
Plant 

ALL 0.11 0.11 0.11 0.11 

 DROUGHT 0.10 0.10 0.10 0.10 
Contra Costa  
Pumping Plant #1 

ALL 0.14 0.13 0.13 0.15 

 DROUGHT 0.11 0.10 0.10 0.13 

Banks Pumping Plant ALL 0.21 0.19 0.19 0.22 
 DROUGHT 0.16 0.14 0.15 0.18 

Jones Pumping Plant ALL 0.28 0.25 0.27 0.29 
 DROUGHT 0.26 0.21 0.24 0.26 

Notes: 
* All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento 
Valley 40-30-30 water year hydrologic classification index) 
µg/L = microgram per liter 

1 

2 
3 
4 
5 
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Table 6D.10 Summary Table for Annual Average Selenium Concentrations in Biota for No Action Alternative and Second Basis of Comparison 
      Estimated Concentrations of Selenium (mg/kg, dwb)    

Location Period a 
Whole-body Fish 

NAA 
Whole-body Fish 

Alt. 1 (SBC) 

Bird Eggs 
(Invertebrate Diet) 

NAA 

Bird Eggs 
(Invertebrate Diet) 

Alt. 1 (SBC) 

Bird Eggs  
(Fish Diet) 

NAA 

Bird Eggs  
(Fish Diet) 

Alt. 1 (SBC) 
Fish Fillets (ww) 

NAA 
Fish Fillets (ww) 

Alt. 1 (SBC) 

Delta Interior          

San Joaquin River  
at Stockton ALL 1.90 1.90 2.83 2.83 3.42 3.42 0.64 0.64 

 DROUGHT 2.39 2.39 3.55 3.55 4.30 4.30 0.83 0.83 

Turner Cut ALL 1.88 1.87 2.79 2.79 3.38 3.37 0.63 0.63 

 DROUGHT 2.42 2.42 3.59 3.60 4.35 4.35 0.84 0.84 

San Joaquin River at 
San Andreas Landing ALL 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 

 DROUGHT 2.46 2.46 3.65 3.66 4.42 4.42 0.86 0.86 

San Joaquin River at  
Jersey Point ALL 1.83 1.83 2.72 2.72 3.29 3.29 0.61 0.61 

 DROUGHT 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86 

Victoria Canal ALL 1.87 1.86 2.78 2.77 3.36 3.35 0.62 0.62 

 DROUGHT 2.43 2.43 3.61 3.62 4.37 4.38 0.85 0.85 

Western Delta          

Sacramento River at 
Emmaton ALL 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 

 DROUGHT 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86 

San Joaquin River  
at Antioch ALL 1.83 1.83 2.72 2.72 3.29 3.29 0.61 0.61 

 DROUGHT 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86 

Montezuma Slough at  
Hunter Cut/Beldon's 
Landing 

ALL 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 

 DROUGHT 2.45 2.45 3.65 3.65 4.42 4.42 0.86 0.86 

Major Diversions (Pumping Stations)          

North Bay Aqueduct at 
Barker Slough Pumping 
Plant 

ALL 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 

 DROUGHT 2.45 2.45 3.65 3.65 4.42 4.42 0.86 0.86 

Contra Costa  
Pumping Plant #1 ALL 1.84 1.83 2.74 2.73 3.31 3.30 0.61 0.61 

 DROUGHT 2.45 2.45 3.64 3.65 4.41 4.42 0.85 0.86 

Banks Pumping Plant ALL 1.86 1.86 2.77 2.76 3.35 3.34 0.62 0.62 

 DROUGHT 2.43 2.44 3.62 3.63 4.38 4.39 0.85 0.85 

1 
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      Estimated Concentrations of Selenium (mg/kg, dwb)    

Location Period a 
Whole-body Fish 

NAA 
Whole-body Fish 

Alt. 1 (SBC) 

Bird Eggs 
(Invertebrate Diet) 

NAA 

Bird Eggs 
(Invertebrate Diet) 

Alt. 1 (SBC) 

Bird Eggs  
(Fish Diet) 

NAA 

Bird Eggs  
(Fish Diet) 

Alt. 1 (SBC) 
Fish Fillets (ww) 

NAA 
Fish Fillets (ww) 

Alt. 1 (SBC) 

Jones Pumping Plant ALL 1.88 1.87 2.79 2.78 3.38 3.37 0.63 0.63 

 DROUGHT 2.41 2.42 3.58 3.60 4.33 4.35 0.84 0.84 
Notes: 1 
a. All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento 2 
Valley 40-30-30 water year hydrologic classification index) 3 
b. Dry weight, except as noted for fish fillets 4 
Alt. = alternative 5 
dw = dry weight 6 
mg/kg = milligram per kilogram 7 
NAA = No Action Alternative 8 
SBC = Second Basis of Comparison 9 
ww = wet weight 10 
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Table 6D.11 Summary Table for Annual Average Selenium Concentrations in Biota for No Action Alternative, Second Basis of Comparison, and Alternative 3 
       Estimated Concentrations of Selenium (mg/kg, dwb)       

Location Period a 

Whole-body 
Fish 
NAA 

Whole-body 
Fish 

Alt. 1 (SBC) 

Whole-body 
Fish 
Alt. 3 

Bird Eggs  
(Invertebrate 

Diet) 
NAA 

Bird Eggs  
(Invertebrate 

Diet) 
Alt. 1 (SBC) 

Bird Eggs  
(Invertebrate 

Diet) 
Alt. 3 

Bird Eggs 
(Fish Diet) 

NAA 

Bird Eggs 
(Fish Diet) 

Alt. 1 (SBC) 

Bird Eggs 
(Fish Diet) 

Alt. 3 

Fish Fillets 
(ww) 
NAA 

Fish Fillets 
(ww) 

Alt. 1 (SBC) 

Fish Fillets 
(ww) 
Alt. 3 

Delta Interior              

San Joaquin River  
at Stockton ALL 1.90 1.90 1.90 2.83 2.83 2.83 3.42 3.42 3.42 0.64 0.64 0.64 

 DROUGHT 2.39 2.39 2.39 3.55 3.55 3.55 4.30 4.30 4.30 0.83 0.83 0.83 

Turner Cut ALL 1.88 1.87 1.87 2.79 2.79 2.79 3.38 3.37 3.37 0.63 0.63 0.63 

 DROUGHT 2.42 2.42 2.42 3.59 3.60 3.60 4.35 4.35 4.35 0.84 0.84 0.84 

San Joaquin River at 
San Andreas Landing ALL 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

 DROUGHT 2.46 2.46 2.46 3.65 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at  
Jersey Point ALL 1.83 1.83 1.82 2.72 2.72 2.77 3.29 3.29 3.35 0.61 0.61 0.62 

 DROUGHT 2.46 2.46 2.46 3.65 3.65 3.62 4.42 4.42 4.38 0.86 0.86 0.85 

Victoria Canal ALL 1.87 1.86 1.86 2.78 2.77 2.77 3.36 3.35 3.35 0.62 0.62 0.62 

 DROUGHT 2.43 2.43 2.43 3.61 3.62 3.62 4.37 4.38 4.38 0.85 0.85 0.85 

Western Delta              

Sacramento River at 
Emmaton ALL 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

 DROUGHT 2.46 2.46 2.46 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River  
at Antioch ALL 1.83 1.83 1.82 2.72 2.72 2.71 3.29 3.29 3.28 0.61 0.61 0.61 

 DROUGHT 2.46 2.46 2.46 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Montezuma Slough at  
Hunter Cut/Beldon's 
Landing 

ALL 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

 DROUGHT 2.45 2.45 2.46 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Major Diversions (Pumping Stations)              

North Bay Aqueduct at 
Barker Slough Pumping 
Plant 

ALL 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

 DROUGHT 2.45 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa  
Pumping Plant #1 ALL 1.84 1.83 1.83 2.74 2.73 2.72 3.31 3.30 3.30 0.61 0.61 0.61 

 DROUGHT 2.45 2.45 2.45 3.64 3.65 3.65 4.41 4.42 4.41 0.85 0.86 0.86 

1 
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       Estimated Concentrations of Selenium (mg/kg, dwb)       

Location Period a 

Whole-body 
Fish 
NAA 

Whole-body 
Fish 

Alt. 1 (SBC) 

Whole-body 
Fish 
Alt. 3 

Bird Eggs  
(Invertebrate 

Diet) 
NAA 

Bird Eggs  
(Invertebrate 

Diet) 
Alt. 1 (SBC) 

Bird Eggs  
(Invertebrate 

Diet) 
Alt. 3 

Bird Eggs 
(Fish Diet) 

NAA 

Bird Eggs 
(Fish Diet) 

Alt. 1 (SBC) 

Bird Eggs 
(Fish Diet) 

Alt. 3 

Fish Fillets 
(ww) 
NAA 

Fish Fillets 
(ww) 

Alt. 1 (SBC) 

Fish Fillets 
(ww) 
Alt. 3 

Banks Pumping Plant ALL 1.86 1.86 1.86 2.77 2.76 2.76 3.35 3.34 3.34 0.62 0.62 0.62 

 DROUGHT 2.43 2.44 2.44 3.62 3.63 3.62 4.38 4.39 4.39 0.85 0.85 0.85 

Jones Pumping Plant ALL 1.88 1.87 1.87 2.79 2.78 2.79 3.38 3.37 3.37 0.63 0.63 0.63 

 DROUGHT 2.41 2.42 2.41 3.58 3.60 3.59 4.33 4.35 4.34 0.84 0.84 0.84 
Notes: 1 
a. All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento 2 
Valley 40-30-30 water year hydrologic classification index) 3 
b. Dry weight, except as noted for fish fillets 4 
Alt. = alternative 5 
dw = dry weight 6 
mg/kg = milligram per kilogram 7 
NAA = No Action Alternative 8 
SBC = Second Basis of Comparison 9 
ww = wet weight 10 
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Table 6D.12 Summary Table for Annual Average Selenium Concentrations in Biota for No Action Alternative, Second Basis of Comparison, and Alternative 5  1
       Estimated Concentrations of Selenium (mg/kg, dwb)       

Location Period a 

Whole-body 
Fish 
NAA 

Whole-body 
Fish 

Alt. 1 (SBC) 

Whole-body 
Fish 
Alt. 5 

Bird Eggs  
(Invertebrate 

Diet) 
NAA 

Bird Eggs  
(Invertebrate 

Diet) 
Alt. 1 (SBC) 

Bird Eggs  
(Invertebrate 

Diet) 
Alt. 5 

Bird Eggs 
(Fish Diet) 

NAA 

Bird Eggs 
(Fish Diet) 

Alt. 1 (SBC) 

Bird Eggs 
(Fish Diet) 

Alt. 5 

Fish Fillets 
(ww) 
NAA 

Fish Fillets 
(ww) 

Alt. 1 (SBC) 

Fish Fillets 
(ww) 
Alt. 5 

Delta Interior              

San Joaquin River  
at Stockton ALL 1.90 1.90 1.90 2.83 2.83 2.83 3.42 3.42 3.42 0.64 0.64 0.64 

 DROUGHT 2.39 2.39 2.39 3.55 3.55 3.55 4.30 4.30 4.30 0.83 0.83 0.83 

Turner Cut ALL 1.88 1.87 1.88 2.79 2.79 2.79 3.38 3.37 3.38 0.63 0.63 0.63 

 DROUGHT 2.42 2.42 2.41 3.59 3.60 3.59 4.35 4.35 4.34 0.84 0.84 0.84 

San Joaquin River at 
San Andreas Landing ALL 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

 DROUGHT 2.46 2.46 2.45 3.65 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at  
Jersey Point ALL 1.83 1.83 1.83 2.72 2.72 2.78 3.29 3.29 3.36 0.61 0.61 0.62 

 DROUGHT 2.46 2.46 2.45 3.65 3.65 3.60 4.42 4.42 4.35 0.86 0.86 0.84 

Victoria Canal ALL 1.87 1.86 1.87 2.78 2.77 2.78 3.36 3.35 3.36 0.62 0.62 0.62 

 DROUGHT 2.43 2.43 2.42 3.61 3.62 3.60 4.37 4.38 4.35 0.85 0.85 0.84 

Western Delta              

Sacramento River at 
Emmaton ALL 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

 DROUGHT 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River  
at Antioch ALL 1.83 1.83 1.83 2.72 2.72 2.72 3.29 3.29 3.29 0.61 0.61 0.61 

 DROUGHT 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Montezuma Slough at  
Hunter Cut/Beldon's 
Landing 

ALL 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

 DROUGHT 2.45 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Major Diversions (Pumping Stations)              

North Bay Aqueduct at 
Barker Slough Pumping 
Plant 

ALL 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

 DROUGHT 2.45 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa  
Pumping Plant #1 ALL 1.84 1.83 1.84 2.74 2.73 2.74 3.31 3.30 3.32 0.61 0.61 0.61 

 DROUGHT 2.45 2.45 2.44 3.64 3.65 3.63 4.41 4.42 4.39 0.85 0.86 0.85 

Banks Pumping Plant ALL 1.86 1.86 1.86 2.77 2.76 2.77 3.35 3.34 3.35 0.62 0.62 0.62 

 DROUGHT 2.43 2.44 2.43 3.62 3.63 3.61 4.38 4.39 4.37 0.85 0.85 0.85 
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       Estimated Concentrations of Selenium (mg/kg, dwb)       

Location Period a 

Whole-body 
Fish 
NAA 

Whole-body 
Fish 

Alt. 1 (SBC) 

Whole-body 
Fish 
Alt. 5 

Bird Eggs  
(Invertebrate 

Diet) 
NAA 

Bird Eggs  
(Invertebrate 

Diet) 
Alt. 1 (SBC) 

Bird Eggs  
(Invertebrate 

Diet) 
Alt. 5 

Bird Eggs 
(Fish Diet) 

NAA 

Bird Eggs 
(Fish Diet) 

Alt. 1 (SBC) 

Bird Eggs 
(Fish Diet) 

Alt. 5 

Fish Fillets 
(ww) 
NAA 

Fish Fillets 
(ww) 

Alt. 1 (SBC) 

Fish Fillets 
(ww) 
Alt. 5 

Jones Pumping Plant ALL 1.88 1.87 1.88 2.79 2.78 2.79 3.38 3.37 3.38 0.63 0.63 0.63 

 DROUGHT 2.41 2.42 2.41 3.58 3.60 3.58 4.33 4.35 4.33 0.84 0.84 0.84 

Notes: 1 
a. All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento 2 
Valley 40-30-30 water year hydrologic classification index) 3 
b. Dry weight, except as noted for fish fillets 4 
Alt. = alternative 5 
dw = dry weight 6 
mg/kg = milligram per kilogram 7 
NAA = No Action Alternative 8 
SBC = Second Basis of Comparison 9 
ww = wet weight 0 1
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Table 6D.13 Summary Table for Selenium Concentrations in Biota, and Comparisons for No Action Alternative and Second Basis of Comparison to Benchmarks 
Estimated Concentrations of Selenium (mg/kg, dwb) Exceedance Quotientsc

Bird Eggs (Invertebrate Bird Bird Eggs Whole-body Fish

1 

 

NAA Alt. 1 
(SBC) NAA Alt. 1 

(SBC) NAA Alt. 1 
(SBC) NAA Alt. 1 

(SBC) NAA Alt. 1 
(SBC) NAA Alt. 1 

(SBC) NAA Alt. 1 
(SBC) NAA Alt. 1 

(SBC) NAA Alt. 1 
(SBC) NAA Alt. 1 

(SBC) NAA Alt. 1 
(SBC)

ALL 1.90 1.90 2.83 2.83 3.42 3.42 0.64 0.64 0.47 0.47 0.23 0.23 0.47 0.47 0.28 0.28 0.57 0.57 0.34 0.34 0.25 0.25
DROUGHT 2.39 2.39 3.55 3.55 4.30 4.30 0.83 0.83 0.60 0.60 0.29 0.29 0.59 0.59 0.36 0.36 0.72 0.72 0.43 0.43 0.33 0.33

ALL 1.88 1.87 2.79 2.79 3.38 3.37 0.63 0.63 0.47 0.47 0.23 0.23 0.47 0.46 0.28 0.28 0.56 0.56 0.34 0.34 0.25 0.25
DROUGHT 2.42 2.42 3.59 3.60 4.35 4.35 0.84 0.84 0.60 0.60 0.30 0.30 0.60 0.60 0.36 0.36 0.72 0.73 0.43 0.44 0.34 0.34

ALL 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 0.46 0.46 0.23 0.22 0.45 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.24 0.24
DROUGHT 2.46 2.46 3.65 3.66 4.42 4.42 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34

ALL 1.83 1.83 2.72 2.72 3.29 3.29 0.61 0.61 0.46 0.46 0.23 0.23 0.45 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.24 0.24
DROUGHT 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34

ALL 1.87 1.86 2.78 2.77 3.36 3.35 0.62 0.62 0.47 0.47 0.23 0.23 0.46 0.46 0.28 0.28 0.56 0.56 0.34 0.34 0.25 0.25
DROUGHT 2.43 2.43 3.61 3.62 4.37 4.38 0.85 0.85 0.61 0.61 0.30 0.30 0.60 0.60 0.36 0.36 0.73 0.73 0.44 0.44 0.34 0.34

ALL 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 0.46 0.46 0.22 0.22 0.45 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.24 0.24
DROUGHT 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34

ALL 1.83 1.83 2.72 2.72 3.29 3.29 0.61 0.61 0.46 0.46 0.23 0.23 0.45 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.24 0.24
DROUGHT 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34

ALL 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 0.46 0.46 0.23 0.23 0.45 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.24 0.24
DROUGHT 2.45 2.45 3.65 3.65 4.42 4.42 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34

ALL 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 0.46 0.46 0.23 0.23 0.45 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.24 0.24
DROUGHT 2.45 2.45 3.65 3.65 4.42 4.42 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34

ALL 1.84 1.83 2.74 2.73 3.31 3.30 0.61 0.61 0.46 0.46 0.23 0.23 0.46 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.25 0.24
DROUGHT 2.45 2.45 3.64 3.65 4.41 4.42 0.85 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.36 0.36 0.73 0.74 0.44 0.44 0.34 0.34

ALL 1.86 1.86 2.77 2.76 3.35 3.34 0.62 0.62 0.47 0.46 0.23 0.23 0.46 0.46 0.28 0.28 0.56 0.56 0.33 0.33 0.25 0.25
DROUGHT 2.43 2.44 3.62 3.63 4.38 4.39 0.85 0.85 0.61 0.61 0.30 0.30 0.60 0.60 0.36 0.36 0.73 0.73 0.44 0.44 0.34 0.34

ALL 1.88 1.87 2.79 2.78 3.38 3.37 0.63 0.63 0.47 0.47 0.23 0.23 0.47 0.46 0.28 0.28 0.56 0.56 0.34 0.34 0.25 0.25
DROUGHT 2.41 2.42 3.58 3.60 4.33 4.35 0.84 0.84 0.60 0.60 0.30 0.30 0.60 0.60 0.36 0.36 0.72 0.73 0.43 0.44 0.34 0.34

Western Delta

Delta Interior

North Bay Aqueduct at Barker 
Slough Pumping Plant
Contra Costa 
Pumping Plant #1

Banks Pumping Plant

Jones Pumping Plant

Location Period a

Sacramento River at Emmaton

San Joaquin River 
at Antioch

San Joaquin River 
at Stockton

Turner Cut

San Joaquin River at
San Andreas Landing

Victoria Canal

San Joaquin River at 
Jersey Point

Montezuma Slough at 
Hunter Cut/Beldon's Landing
Major Diversions (Pumping Stations)

Fish Fillets 
(ww)

Advisory Tissue 
Levelh

Diet)
Level of 

Concernf
Toxicity 
Levelg

Eggs (Fish Diet)

Level of 
Concernf

Toxicity 
Levelg

Whole-body 
Fish (Invertebrate 

Diet)

Bird Eggs
(Fish Diet)

Fish Fillets 
(ww) Level of 

Concernd
Toxicity 
Levele

2 
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Notes: 1 
a. All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento 2 
Valley 40-30-30 water year hydrologic classification index). 3 
b. Dry weight, except as noted for fish fillets. 4 
c. Exceedance Quotient = tissue concentration/benchmark 5 
d. Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008) 6 
e. Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014) 7 
f. Level of Concern for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008) 8 
g. Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008) 9 
h. Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008) 0 
Alt. = Alternative 1 
dw = dry weight 2 
mg/kg = milligram per kilogram 3 
NAA = No Action Alternative 4 
SBC = Second Basis of Comparison 5 
ww = wet weight 6 

1
1
1
1
1
1
1
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Table 6D.14 Summary Table for Selenium Concentrations in Biota, and Comparisons for Alternative 3 to No Action Altenative and Second Basis of Comparison Conditions and Benchmarks 

 
Notes: 
a. All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento 
Valley 40-30-30 water year hydrologic classification index). 
b. Dry weight, except as noted for fish fillets. 
c. % change indicates a negative change (increased concentrations) relative to the No Action Alternative and Second Basis of Comparison when values are positive and a positive change (lowered concentrations) relative to the No Action 
Alternative and Second Basis of Comparison when values are negative. 
d. Exceedance Quotient = tissue concentration/benchmark 
e. Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008) 
f. Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014) 
g. Level of Concern for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008) 
h. Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008) 

Alt. 3 Alt. 3 Alt. 3 Alt. 3 NAA Alt. 1 (SBC) NAA Alt. 1 (SBC) NAA Alt. 1 (SBC) NAA Alt. 1 (SBC) LOCe TLf LOCg TLh LOCg TLh ATLi

ALL 1.90 2.83 3.42 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25
DROUGHT 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33

ALL 1.87 2.79 3.37 0.63 0 0 0 0 0 0 0 0 0.47 0.23 0.46 0.28 0.56 0.34 0.25
DROUGHT 2.42 3.60 4.35 0.84 0 0 0 0 0 0 0 0 0.60 0.30 0.60 0.36 0.73 0.44 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.22 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.82 2.77 3.35 0.62 0 0 2 2 2 2 2 2 0.46 0.23 0.46 0.28 0.56 0.34 0.25
DROUGHT 2.46 3.62 4.38 0.85 0 0 -1 -1 -1 -1 -1 -1 0.61 0.30 0.60 0.36 0.73 0.44 0.34

ALL 1.86 2.77 3.35 0.62 0 0 0 0 0 0 0 0 0.47 0.23 0.46 0.28 0.56 0.34 0.25
DROUGHT 2.43 3.62 4.38 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.22 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.83 2.72 3.30 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.45 3.65 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34

ALL 1.86 2.76 3.34 0.62 0 0 0 0 0 0 0 0 0.46 0.23 0.46 0.28 0.56 0.33 0.25
DROUGHT 2.44 3.62 4.39 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34

ALL 1.87 2.79 3.37 0.63 0 0 0 0 0 0 0 0 0.47 0.23 0.46 0.28 0.56 0.34 0.25
DROUGHT 2.41 3.59 4.34 0.84 0 0 0 0 0 0 0 0 0.60 0.30 0.60 0.36 0.72 0.43 0.34

Whole-body Fish
Bird Eggs

(Invert. Diet)
Fish Fillets 

(ww)
Bird Eggs
(Fish Diet)

Bird Eggs
(Invert. Diet)

Location Period a

Major Diversions (Pumping Stations)

Western Delta

Delta Interior

Montezuma Slough at 
Hunter Cut/Beldon's Landing

Whole-body 
FishFish Fillets (ww)

Bird Eggs
(Fish Diet)

Bird Eggs
(Invert. Diet)

Exceedance QuotientsdEstimated Concentrations of 
Selenium (mg/kg, dwb)

% Change In Selenium Concentrations Compared to 
NAA and Alternative 1 (Second Basis of Comparison)c

Fish Fillets 
(ww)

Bird Eggs
(Fish Diet)

Whole-body 
Fish

Banks Pumping Plant

Jones Pumping Plant

San Joaquin River 
at Stockton

Turner Cut

San Joaquin River at
San Andreas Landing

Victoria Canal

Sacramento River at Emmaton

San Joaquin River 
at Antioch

North Bay Aqueduct at Barker 
Slough Pumping Plant
Contra Costa 
Pumping Plant #1

San Joaquin River at 
Jersey Point

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

i. Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008) 14 
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Notes (continued): 1 
Alt. = alternative 2 
dw = dry weight 3 
Invert. = invertebrate 4 
mg/kg = milligram per kilogram 5 
NAA = No Action Alternative 6 
SBC = Second Basis of Comparison 7 
ww = wet weight 8 
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Table 6D.15 Summary Table for Selenium Concentrations in Biota, and Comparisons for Alternative 5 to No Action Alternative and Second Basis of Comparison Conditions and Benchmarks 

 
Notes: 
a. All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento 
Valley 40-30-30 water year hydrologic classification index). 
b. Dry weight, except as noted for fish fillets. 
c. % change indicates a negative change (increased concentrations) relative to the No Action Alternative and Second Basis of Comparison when values are positive and a positive change (lowered concentrations) relative to the No Action 
Alternative and Second Basis of Comparison when values are negative. 
d. Exceedance Quotient = tissue concentration/benchmark 
e. Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008) 
f. Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014) 
g. Level of Concern for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008) 
h. Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008) 
i. Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008) 

Alt. 5 Alt. 5 Alt. 5 Alt. 5 NAA Alt. 1 (SBC) NAA Alt. 1 (SBC) NAA Alt. 1 (SBC) NAA Alt. 1 (SBC) LOCe TLf LOCg TLh LOCg TLh ATLi

ALL 1.90 2.83 3.42 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25
DROUGHT 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33

ALL 1.88 2.79 3.38 0.63 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.56 0.34 0.25
DROUGHT 2.41 3.59 4.34 0.84 0 0 0 0 0 0 0 0 0.60 0.30 0.60 0.36 0.72 0.43 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.83 2.78 3.36 0.62 0 0 2 2 2 2 3 3 0.46 0.23 0.46 0.28 0.56 0.34 0.25
DROUGHT 2.45 3.60 4.35 0.84 0 0 -1 -2 -1 -2 -2 -2 0.61 0.30 0.60 0.36 0.73 0.44 0.34

ALL 1.87 2.78 3.36 0.62 0 0 0 0 0 0 0 0 0.47 0.23 0.46 0.28 0.56 0.34 0.25
DROUGHT 2.42 3.60 4.35 0.84 0 0 0 0 0 0 0 -1 0.60 0.30 0.60 0.36 0.73 0.44 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
DROUGHT 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34

ALL 1.84 2.74 3.32 0.61 0 1 0 1 0 1 0 1 0.46 0.23 0.46 0.27 0.55 0.33 0.25
DROUGHT 2.44 3.63 4.39 0.85 0 -1 0 -1 0 -1 0 -1 0.61 0.30 0.61 0.36 0.73 0.44 0.34

ALL 1.86 2.77 3.35 0.62 0 0 0 0 0 0 0 0 0.47 0.23 0.46 0.28 0.56 0.34 0.25
DROUGHT 2.43 3.61 4.37 0.85 0 0 0 0 0 0 0 -1 0.61 0.30 0.60 0.36 0.73 0.44 0.34

ALL 1.88 2.79 3.38 0.63 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.56 0.34 0.25
DROUGHT 2.41 3.58 4.33 0.84 0 0 0 0 0 0 0 -1 0.60 0.30 0.60 0.36 0.72 0.43 0.34

Jones Pumping Plant

Delta Interior

Montezuma Slough at 
Hunter Cut/Beldon's Landing

Western Delta

Fish Fillets 
(ww)

Bird Eggs
(Fish Diet)

Bird Eggs
(Invert. Diet)

Whole-body 
FishFish Fillets (ww)

Whole-body 
Fish

San Joaquin River at 
Jersey Point

Sacramento River at Emmaton

San Joaquin River 
at Antioch

Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker 
Slough Pumping Plant
Contra Costa 
Pumping Plant #1

Banks Pumping Plant

Exceedance Quotientsd

Victoria Canal

Location Period a

Estimated Concentrations of Selenium (mg/kg, dwb)
% Change In Selenium Concentrations Compared to 

NAA and Alternative 1 (Second Basis of Comparison)c

San Joaquin River 
at Stockton

Turner Cut

San Joaquin River at
San Andreas Landing

Bird Eggs
(Fish Diet)

Bird Eggs
(Invert. Diet)Whole-body Fish

Fish Fillets 
(ww)

Bird Eggs
(Fish Diet)

Bird Eggs
(Invert. Diet)

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
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14 
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Notes (continued): 1 
Alt. = alternative 2 
dw = dry weight 3 
Invert. = invertebrate 4 
mg/kg = milligram per kilogram 5 
NAA = No Action Alternative 6 
SBC = Second Basis of Comparison 7 
ww = wet weight 8 
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Table 6D.16 Modeled Selenium Concentrations in Water for No Action Alternative and Alternatives 1 (Second Basis of Comparison), 
3, and 5 

Location Period * 

Period Average 
Concentration (µg/L) 

No Action 
Alternative 

Period Average 
Concentration (µg/L) 
Alternative 1 (SBC) 

Period Average 
Concentration (µg/L) 

Alternative 3 

Period Average 
Concentration (µg/L) 

Alternative 5 

Sacramento River at Emmaton ALL 0.10 0.10 0.10 0.11 

 DROUGHT 0.10 0.10 0.10 0.10 

San Joaquin River at Antioch ALL 0.11 0.11 0.11 0.12 

 DROUGHT 0.10 0.10 0.10 0.10 

Montezuma Slough at  
Hunter Cut/Beldon's Landing ALL 0.11 0.11 0.11 0.11 

 DROUGHT 0.10 0.10 0.10 0.10 

Notes: 
* All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 
1987-1991) drought period consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic 
classification index). 

µg/L = microgram per liter 
SBC = Second Basis of Comparison 

1 
2 

3 
4 
5 
6 
7 
8 
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Table 6D.17 Summary of Annual Average Selenium Concentrations in Whole-body Sturgeon 

Location Period * 

Estimated 
Concentrations of 

Selenium in Whole-
body Sturgeon 

(mg/kg, dw) 
No Action 
Alternative 

Estimated 
Concentrations of 

Selenium in Whole-
body Sturgeon 

(mg/kg, dw) 
Alternative 1 (SBC) 

Estimated 
Concentrations of 

Selenium in Whole-
body Sturgeon 

(mg/kg, dw) 
Alternative 3 

Estimated 
Concentrations of 

Selenium in Whole-
body Sturgeon 

(mg/kg, dw) 
Alternative 5 

Sacramento River at 
Emmaton ALL 4.16 4.11 4.08 4.20 

 DROUGHT 6.96 6.92 6.91 7.09 

San Joaquin River at 
Antioch ALL 4.56 4.40 4.34 4.61 

 DROUGHT 7.06 6.99 6.97 7.23 

Montezuma Slough at  
Hunter Cut/Beldon's 
Landing 

ALL 4.33 4.27 4.24 4.35 

 DROUGHT 7.10 7.07 7.06 7.16 
Notes: 
* All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 
1987-1991) drought period consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic 
classification index). 

dw = dry weight 
mg/kg = milligram per kilogram 
SBC = Second Basis of Comparison 

1 

2 
3 
4 
5 
6 
7 
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Table 6D.18 Comparison of Annual Average Selenium Concentrations in Whole-body Sturgeon to Toxicity Thresholdsa 

Location Period b 

No Action 
Alternative 

Low 

No Action 
Alternative 

High 

Second 
Basis of 

Comparison 
Low 

Second 
Basis of 

Comparison 
High 

Alternative 
3 Low 

Alternative 
3 High 

Alternative 
5 Low 

Alternative 
5 High 

Sacramento 
River at 
Emmaton 

ALL 0.83 0.52 0.8 0.51 0.8 0.51 0.8 0.52 

 DROUGHT 1.4 0.87 1.4 0.86 1.4 0.86 1.4 0.9 

San Joaquin 
River at 
Antioch 

ALL 0.9 0.57 0.9 0.55 0.9 0.54 0.9 0.6 

 DROUGHT 1.4 0.88 1.4 0.87 1.4 0.87 1.4 0.9 

Montezuma 
Slough at  
Hunter Cut/ 
Beldon's 
Landing 

ALL 0.87 0.54 0.85 0.53 0.85 0.53 0.9 0.54 

 DROUGHT 1.4 0.89 1.4 0.88 1.4 0.88 1.4 0.9 

Notes: 
a. Toxicity thresholds are those reported in Presser and Luoma (2013): Low = 5 mg/kg, dw and High = 8 mg/kg, dw 
b. All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 1987-
1991) drought period consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic 
classification index). 

dw = dry weight 
mg/kg = milligram per kilogram 
SBC = Second Basis of Comparison 

1 

2 
3 
4 
5 
6 
7 
8 
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Table 6D.19 Percent Change in Selenium Concentrations Relative to No Action Alternative and Second Basis of Comparison 

Location Period * 
Alternative 3 

NAA 
Alternative 3 
Alt1 (SBC) 

Alternative 5 
NAA 

Alternative 5 
Alt 1 (SBC) 

Sacramento River at 
Emmaton ALL -2.0 -0.7 0.9 2.2 

 DROUGHT -0.8 -0.1 1.8 2.5 

San Joaquin River at 
Antioch ALL -4.7 -1.3 1.2 4.8 

 DROUGHT -1.2 -0.2 2.5 3.5 

Montezuma Slough at  
Hunter Cut/Beldon's 
Landing 

ALL -2.2 -0.7 0.5 2.1 

 DROUGHT -0.5 -0.1 0.8 1.2 

Notes: 
* All: Water years 1922-2003 represent the 82-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 1987-
1991) drought period consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic 
classification index). 

dw = dry weight 
mg/kg = milligram per kilogram 
SBC = Second Basis of Comparison 

1 

2 
3 
4 
5 
6 
7 
8 

 6D-52 Draft LTO EIS 



Appendix 6D: Selenium Model Documentation 

 
Figure 6D.1 Ratios of Predicted Selenium Concentrations in Fish Models 1 through 
5 to Observed Selenium Concentrations in Largemouth Bass 
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For Models 1 and 2, default values (Kd = 1000, TTFinvert = 2.8, TTFfish = 1.1) were used in calculations as follows: 
     Model 1=Trophic level 3 (TL-3) fish eating invertebrates
     Model 2= TL-4 fish eating TL-3 fish
Model 3=Model 2 with Kd estimated using all years regression (log Kd = 2.76-0.97(logDSM2))
Model 4=Model 2 with Kd estimated using normal/wet years (2000/2005) regression (log Kd = 2.75-0.90(logDSM2))
                  
   
Model 5=Model 2 with Kd estimated using dry years (2007) regression (logKd = 2.84-1.02(logDSM2))
                  
   1 

2 
3 
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Figure 6D.2 Log-log Regression Relation of Estimated Kd to Waterborne Selenium 
Concentration for Model 3 in All Years (Based on Years 2000, 2005, and 2007) 

To predict the Kd (y) from water concentrations using the regression equation, take the 
log of the water concentration (x), multiply it by the slope (-0.97), which gives a positive 
number for x<1 (i.e., waterborne selenium concentrations less than 1 µg/L); then add this 
number to the intercept (2.76) and take the antilog. 
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y = 2.76 - 0.97x, r2 = 0.88, p < 0.001
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 1 
Figure 6D.3 Log-log Regression Relation of Estimated Kd to Waterborne Selenium 2 
Concentration for Model 4 in Normal/Wet Years (Based on Years 2000 and 2005) 3 

To predict the Kd (y) from water concentrations using the regression equation, take the 4 
log of the water concentration (x), multiply it by the slope (-0.90), which gives a positive 5 
number for x<1 (i.e., waterborne selenium concentrations less than 1 µg/L); then add this 6 
number to the intercept (2.75) and take the antilog. 7 
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y = 2.75 - 0.90x, r2 = 0.91, p < 0.001
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Figure 6D.4 Log-log Regression Relation of Estimated Kd to Waterborne Selenium 
Concentration for Model 5 in Dry Years (Based on Year 2007) 

To predict the Kd (y) from water concentrations using the regression equation, take the 
log of the water concentration (x), multiply it by the slope (-1.02), which gives a positive 
number for x<1 (i.e., waterborne selenium concentrations less than 1 µg/L); then add this 
number to the intercept (2.84) and take the antilog.
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Figure 6D.5 Distribution of Data for Selenium Concentrations in Largemouth Bass Relative to Waterborne Selenium for Model 3  

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

Fi
sh

 [S
e]

Water [Se] DSM2
Modeled 2000 (model 3) Measured 2000 Modeled 2005 (model 3) Measured 2005 Modeled 2007 (model 3) Measured 2007

1
2

Draft LTO EIS 6D-57  



Appendix 6D: Selenium Model Documentation 

 
Figure 6D.6 Distribution of Data for Selenium Concentrations in Largemouth Bass Relative to Waterborne Selenium for Model 4 
and Model 5 
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Figure 6D.7 Level of Concern Exceedance Quotients for Selenium Concentrations in Whole-Body Fish for Drought Years 
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Figure 6D.8 Level of Concern Exceedance Quotients for Selenium Concentrations in Bird Eggs (Invertebrate Diet) for Drought Years 
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Figure 6D.9 Level of Concern Exceedance Quotients for Selenium Concentrations in Bird Eggs (Fish Diet) for Drought Years 
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Figure 6D.10 Level of Concern Exceedance Quotients for Selenium Concentrations in Fish Fillets (wet weight) for Drought Years 
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Figure 6D.11 Low Toxicity Threshold Exceedance Quotients for Selenium Concentrations in Whole-body Sturgeon for Drought Years 
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Analysis of Delta Salinity Indicators 
This appendix provides information about the methods and assumptions used for 
the Remanded Biological Opinions on the Coordinated Long-Term Operation of 
the Central Valley Project (CVP) and State Water Project (SWP) Environmental 
Impact Statement (EIS) analysis for Delta salinity indicators.  It is organized into 
two main sections that are briefly described below: 

• Section 6E.1: Analysis of Delta Salinity Indicators Methodology and 
Assumptions 

– The impacts analysis for Delta salinity indicators uses the DSM2-QUAL 
model to quantify changes in salinity, chloride, and bromide 
concentrations.  This section describes the overall analytical approach and 
assumptions for simulations of the No Action Alternative, Second Basis of 
Comparison, and the other alternatives.   

• Section 6E.2: Analysis of Delta Salinity Indicators Results  

– This section presents the results for salinity, chloride concentration, and 
bromide concentration at different locations within in the Delta. 

6E.1 Analysis of Delta Salinity Indicators 
Methodology and Assumptions  

6E.1.1 Analysis Methodology 
To evaluate the potential effects on water quality within the Delta, three different 
parameters were quantified: salinity (measured as Electrical Conductivity [EC]), 
chloride concentration, and bromide concentration.  This section describes how 
these parameters were estimated for the analysis. 

6E.1.1.1 Salinity 
Monthly average salinity in the Delta was estimated at select locations within the 
Delta in terms of EC (in units of micromhos per centimeter [µmhos/cm]) using 
the DSM2-QUAL model for all the alternatives.  Refer to Appendix 5A, 
Section A for a detailed description of the DSM2-QUAL model. 

6E.1.1.2 Chloride Concentration 
Monthly average chloride concentration at primarily diversion and export 
locations within the Delta was calculated based on the maximum of the following 
regression equations taken from CalSim II: 

CCl- = EC*0.285-50 
CCl- = EC*0.15-12 

Draft LTO EIS 6E-1  
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where: EC is the monthly average Electrical Conductivity value at the 1 
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export location and CCl- is the monthly average chloride concentration 
in mg/L 

The regression equations calculate chloride concentrations based on whether the 
location is riverine or seawater dominant.  To be conservative, the maximum of 
chloride concentration calculated using the above two equations was used.  The 
EC value in this equation is the salinity value described previously that is output 
from the DSM2-QUAL model.   

6E.1.1.3 Bromide Concentration 
Monthly average bromide concentration at diversion and export locations within 
the Delta was calculated based on the following regression equations from the 
California Department of Water Resources (DWR) 33rd Annual Progress Report 
(DWR 2012): 

if VolFpMartinez <0.4 then CBr- = EC*0.0004-0.0364 
if VolFpMartinez >0.4 then CBr- = EC*0.0000827-0.1117 
where: VolFpMartinez is the monthly average Martinez Source Water 
(Volumetric) Fingerprinting value at the location, EC is the monthly 
average Electrical Conductivity (µmhos/cm) value at the export location 
and CBr- is the monthly average bromide concentration (mg/L) 

The Volumetric Fingerprinting and EC values (the same salinity value used for 
the chloride calculation) in this equation are both outputs of the DSM2-QUAL 
model, and methodology for estimating these parameters is described in 
Appendix 5A, Section A. 

6E.1.2 Analysis Scenario Assumptions  
This section describes the assumptions for the Analysis of the Delta Salinity 
Indicators for the No Action Alternative, Second Basis of Comparison, and other 
alternatives. 

The following CalSim II model simulations were performed as the basis of 
evaluating the impacts of the other alternatives: 

• No Action Alternative 
• Second Basis of Comparison 

The following model simulations of other alternatives were performed: 

• Alternative 1 – for simulation purposes, considered the same as Second Basis 
of Comparison 

• Alternative 2 – for simulation purposes, considered the same as No Action 
Alternative 

• Alternative 3 

• Alternative 4 – for simulation purposes, considered the same as Second Basis 
of Comparison. 
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• Alternative 5 1 
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Assumptions for each of these alternatives were developed with the surface water 
modeling tools and are described in Appendix 5A, Section B. 

Alternative 1 modeling assumptions are the same as the Second Basis of 
Comparison, and Alternative 2 modeling assumptions are the same as the No 
Action Alternative; therefore, the assumptions for those alternatives are not going 
to be discussed separately in this document. 

Assumptions for each of these alternatives are reflected to monthly CalSim II 
flows that are input into the DSM2 model to generate the salinity results described 
in this section.  The salinity (EC) results are then used to calculate the chloride 
and bromide concentrations based on the equations described in this section.  The 
equations described above pertain to all alternatives. 

6E.2 Analysis of Delta Salinity Indicators Results 

Results are provided for each of the following runs separately: 

• No Action Alternative 
• Second Basis of Comparison 
• Alternative 1 
• Alternative 3 
• Alternative 5 

In addition, the same statistics are provided for the following comparisons to 
establish changes of the alternative with respect to one of the bases of 
comparison: 

• Alternative 1 compared to No Action Alternative 
• Alternative 3 compared to No Action Alternative 
• Alternative 5 compared to No Action Alternative 
• No Action Alternative compared to Second Basis of Comparison 
• Alternative 1 compared to Second Basis of Comparison 
• Alternative 3 compared to Second Basis of Comparison 
• Alternative 5 compared to Second Basis of Comparison 

The first set of results is provided as probability of exceedance curves of salinity 
(EC) for select locations within the Delta.  For this analysis, exceedance plots for 
monthly average EC were generated based on the 82-year CalSim II time period 
for each of the alternatives and bases of comparison.  Differences among 
alternatives were evaluated using the exceedance probability corresponding to 
varying levels of salinity.  The first set of results is provided as the following 
figures: 

• B.1. Sacramento River downstream of Steamboat Slough Salinity 
(Figures 6E.B.1.1. through 6E.B.1.12.) 

Draft LTO EIS 6E-3  



Appendix 6E: Analysis of Delta Salinity Indicators 

• B.2. Sacramento River at Emmaton Salinity (Figures 6E.B.2.1. through 1 
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6E.B.2.12.) 

• B.3. San Joaquin River at Jersey Point Salinity (Figures 6E.B.3.1. through 
6E.B.3.12.) 

• B.4. Sacramento River at Collinsville Salinity (Figures 6E.B.4.1. through 
6E.B.4.12.) 

• B.5. Sacramento River at Mallard Slough Salinity (Figures 6E.B.5.1. through 
6E.B.5.12.) 

• B.6. Sacramento River at Port Chicago Salinity (Figures 6E.B.6.1. through 
6E.B.6.12.) 

• B.7. Jones Pumping Plant Salinity (Figures 6E.B.7.1. through 6E.B.7.12.) 

• B.8. Banks Pumping Plant Salinity (Figures 6E.B.8.1. through 6E.B.8.12.) 

• B.9. Antioch Salinity (Figures 6E.B.9.1. through 6E.B.9.12.) 

• B.10.1. Chipps Island North Channel Salinity (Figures 6E.B.10.1.1. through 
6E.B.10.1.12.) 

• B.10.2. Chipps Island South Channel Salinity (Figures 6E.B.10.2.1. through 
6E.B.10.2.12.) 

• B.11. Old River at Rock Slough Salinity (Figures 6E.B.11.1. through 
6E.B.11.12.) 

• B.12. Contra Costa Water District Old River Intake Salinity 
(Figures 6E.B.12.1. through 6E.B.12.12.) 

• B.13. Contra Costa Water District Victoria Canal Intake Salinity 
(Figures 6E.B.13.1. through 6E.B.13.12.) 

• B.14. Barker Slough North Bay Aqueduct Intake Salinity (Figures 6E.B.14.1. 
through 6E.B.14.12.) 

• B.15. San Joaquin River at Vernalis Salinity (Figures 6E.B.15.1. through 
6E.B.15.12.) 

A discussion of results and impact assessment is provided in the Environmental 
Consequences section of Chapter 6. 

The second set of results is provided as tables summarizing the EC as well as 
chloride and bromide concentrations at select locations within the Delta with 
long-term averages over the entire CalSim II simulation period.  Averages are 
also provided by water year type. 

As noted earlier, EC was used as surrogate for Delta salinity results. 

The following results are presented in this section: 

• B.1. Sacramento River downstream of Steamboat Slough Salinity 
(Tables 6E.B.1.1. through 6E.B.1.6.) 
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• B.2. Sacramento River at Emmaton Salinity (Tables 6E.B.2.1. through 1 
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6E.B.2.6.) 

• B.3. San Joaquin River at Jersey Point Salinity (Tables 6E.B.3.1. through 
6E.B.3.6.) 

• B.4. Sacramento River at Collinsville Salinity (Tables 6E.B.4.1. through 
6E.B.4.6.) 

• B.5. Sacramento River at Mallard Slough Salinity (Tables 6E.B.5.1. through 
6E.B.5.6.) 

• B.6. Sacramento River at Port Chicago Salinity (Tables 6E.B.6.1. through 
6E.B.6.6.) 

• B.7. Jones Pumping Plant Salinity (Tables 6E.B.7.1. through 6E.B.7.6.) 

• B.8. Banks Pumping Plant Salinity (Tables 6E.B.8.1. through 6E.B.8.6.) 

• B.9. Antioch Salinity (Tables 6E.B.9.1. through 6E.B.9.6.) 

• B.10.1. Chipps Island North Channel Salinity (Tables 6E.B.10.1.1. through 
6E.B.10.1.6.) 

• B.10.2. Chipps Island South Channel Salinity (Tables 6E.B.10.2.1. through 
6E.B.10.2.6.) 

• B.11. Old River at Rock Slough Salinity (Tables 6E.B.11.1. through 
6E.B.11.6.) 

• B.12. Contra Costa Water District Old River Intake Salinity 
(Tables 6E.B.12.1. through 6E.B.12.6.) 

• B.13. Contra Costa Water District Victoria Canal Intake Salinity 
(Tables 6E.B.13.1. through 6E.B.13.6.) 

• B.14. Barker Slough North Bay Aqueduct Intake Salinity (Tables 6E.B.14.1. 
through 6E.B.14.6.) 

• B.15. San Joaquin River at Vernalis Salinity (Tables 6E.B.15.1. through 
6E.B.15.6.) 

• B.16. Sacramento River at Mallard Slough Chloride Concentration 
(Tables 6E.B.16.1. through 6E.B.16.6.) 

• B.17. Jones Pumping Plant Chloride Concentration (Tables 6E.B.17.1. 
through 6E.B.17.6.) 

• B.18. Banks Pumping Plant Chloride Concentration (Tables 6E.B.18.1. 
through 6E.B.18.6.) 

• B.19. Old River at Rock Slough Chloride Concentration (Tables 6E.B.19.1. 
through 6E.B.19.6.) 

• B.20. Contra Costa Water District Old River Intake Chloride Concentration 
(Tables 6E.B.20.1. through 6E.B.20.6.) 
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• B.21. Contra Costa Water District Victoria Canal Intake Chloride 1 
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Concentration (Tables 6E.B.21.1. through 6E.B.21.6.) 

• B.22. Antioch Chloride Concentration (Tables 6E.B.22.1. through 6E.B.22.6.) 

• B.23. Jones Pumping Plant Bromide Concentration (Tables 6E.B.23.1. 
through 6E.B.23.6.) 

• B.24. Banks Pumping Plant Bromide Concentration (Tables 6E.B.24.1. 
through 6E.B.24.6.) 

• B.25. Old River at Rock Slough Bromide Concentration (Tables 6E.B.25.1. 
through 6E.B.25.6.) 

• B.26. Contra Costa Water District Old River Intake Bromide Concentration 
(Tables 6E.B.26.1. through 6E.B.26.6.) 

• B.27. Contra Costa Water District Victoria Canal Intake Bromide 
Concentration (Tables 6E.B.27.1. through 6E.B.27.6.) 

6E.3 References 

DWR (California Department of Water Resources).  2012.  “Chapter 5: 
Estimating Delta-wide Bromide Using DSM2-Simulated EC Fingerprints.  
Methodology for Flow and Salinity Estimates in the Sacramento-San 
Joaquin Delta and Suisun Marsh”, 33rd Annual Progress Report. 
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Figure 6E.B.1.1. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.2. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.3. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.4. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.5. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.6. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.7. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.8. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.9. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.10. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.11. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.1.12. Sacramento River d/s of Steamboat Slough Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 175 176 176
40% 176 176 177 178 177 176 176 176 176 175 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 175
60% 176 176 176 178 177 176 176 176 176 175 176 175
70% 175 175 176 177 176 176 175 176 176 175 176 175
80% 175 175 176 177 176 176 175 175 176 175 175 175
90% 175 175 175 177 176 175 175 175 175 175 175 175

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 175 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 175
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 175 175
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 179 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 176 176 176
40% 176 176 176 178 177 176 176 176 176 176 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 176
60% 176 176 176 178 177 176 176 176 176 175 176 176
70% 175 176 176 177 176 176 175 176 176 175 176 176
80% 175 175 176 177 176 176 175 175 176 175 176 176
90% 175 175 175 177 176 175 175 175 175 175 175 176

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 176 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 176
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 176 176
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 178 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0 0 0 0 0 0

30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

0 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0

Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.1.1. Sacramento River d/s of Steamboat Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 175 176 176
40% 176 176 177 178 177 176 176 176 176 175 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 175
60% 176 176 176 178 177 176 176 176 176 175 176 175
70% 175 175 176 177 176 176 175 176 176 175 176 175
80% 175 175 176 177 176 176 175 175 176 175 175 175
90% 175 175 175 177 176 175 175 175 175 175 175 175

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 175 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 175
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 175 175
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 179 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 176 176 176
40% 176 176 176 178 177 176 176 176 176 175 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 176
60% 176 176 176 178 177 176 176 176 176 175 176 176
70% 176 175 176 177 176 176 175 175 176 175 176 176
80% 175 175 176 177 176 176 175 175 176 175 176 176
90% 175 175 175 177 176 175 175 175 175 175 175 175

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 176 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 176
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 176 176
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 179 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0

20% 0 0 0 0 0 0 0 0 0 0 0 0

30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0

Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.1.2. Sacramento River d/s of Steamboat Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 175 176 176
40% 176 176 177 178 177 176 176 176 176 175 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 175
60% 176 176 176 178 177 176 176 176 176 175 176 175
70% 175 175 176 177 176 176 175 176 176 175 176 175
80% 175 175 176 177 176 176 175 175 176 175 175 175
90% 175 175 175 177 176 175 175 175 175 175 175 175

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 175 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 175
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 175 175
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 179 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 175 176 176
40% 176 176 177 178 177 176 176 176 176 175 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 175
60% 176 176 176 178 177 176 176 176 176 175 176 175
70% 175 175 176 177 176 176 175 176 176 175 176 175
80% 175 175 176 177 176 176 175 175 176 175 175 175
90% 175 175 175 177 176 175 175 175 175 175 175 175

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 175 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 175
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 175 175
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 175 176 176
Critical (15%) 176 176 177 179 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0

20% 0 0 0 0 0 0 0 0 0 0 0 0

30% 0 0 0 0 0 0 0 0 0 0 0 0

40% 0 0 0 0 0 0 0 0 0 0 0 0

50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

0 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0

Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.1.3. Sacramento River d/s of Steamboat Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 176 176 176
40% 176 176 176 178 177 176 176 176 176 176 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 176
60% 176 176 176 178 177 176 176 176 176 175 176 176
70% 175 176 176 177 176 176 175 176 176 175 176 176
80% 175 175 176 177 176 176 175 175 176 175 176 176
90% 175 175 175 177 176 175 175 175 175 175 175 176

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 176 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 176
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 176 176
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 178 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 175 176 176
40% 176 176 177 178 177 176 176 176 176 175 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 175
60% 176 176 176 178 177 176 176 176 176 175 176 175
70% 175 175 176 177 176 176 175 176 176 175 176 175
80% 175 175 176 177 176 176 175 175 176 175 175 175
90% 175 175 175 177 176 175 175 175 175 175 175 175

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 175 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 175
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 175 175
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 179 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0

20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0

40% 0 0 0 0 0 0 0 0 0 0 0 0

50% 0 0 0 0 0 0 0 0 0 0 0 0

60% 0 0 0 0 0 0 0 0 0 0 0 0

70% 0 0 0 0 0 0 0 0 0 0 0 0

80% 0 0 0 0 0 0 0 0 0 0 0 0

90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0

Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0

Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.1.4. Sacramento River d/s of Steamboat Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 176 176 176
40% 176 176 176 178 177 176 176 176 176 176 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 176
60% 176 176 176 178 177 176 176 176 176 175 176 176
70% 175 176 176 177 176 176 175 176 176 175 176 176
80% 175 175 176 177 176 176 175 175 176 175 176 176
90% 175 175 175 177 176 175 175 175 175 175 175 176

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 176 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 176
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 176 176
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 178 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 176 176 176
40% 176 176 176 178 177 176 176 176 176 175 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 176
60% 176 176 176 178 177 176 176 176 176 175 176 176
70% 176 175 176 177 176 176 175 175 176 175 176 176
80% 175 175 176 177 176 176 175 175 176 175 176 176
90% 175 175 175 177 176 175 175 175 175 175 175 175

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 176 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 176
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 176 176
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 179 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0

20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0 0 0 0 0 0

50% 0 0 0 0 0 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0

70% 0 0 0 0 0 0 0 0 0 0 0 0

80% 0 0 0 0 0 0 0 0 0 0 0 0

90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.1.5. Sacramento River d/s of Steamboat Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 176 176 176
40% 176 176 176 178 177 176 176 176 176 176 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 176
60% 176 176 176 178 177 176 176 176 176 175 176 176
70% 175 176 176 177 176 176 175 176 176 175 176 176
80% 175 175 176 177 176 176 175 175 176 175 176 176
90% 175 175 175 177 176 175 175 175 175 175 175 176

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 176 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 176
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 176 176
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 176 176 176
Critical (15%) 176 176 177 178 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 176 177 178 181 179 177 176 176 176 176 176 176
20% 176 176 177 180 178 177 176 176 176 176 176 176
30% 176 176 177 179 177 176 176 176 176 175 176 176
40% 176 176 177 178 177 176 176 176 176 175 176 176
50% 176 176 176 178 177 176 176 176 176 175 176 175
60% 176 176 176 178 177 176 176 176 176 175 176 175
70% 175 175 176 177 176 176 175 176 176 175 176 175
80% 175 175 176 177 176 176 175 175 176 175 175 175
90% 175 175 175 177 176 175 175 175 175 175 175 175

Full Simulation Period
b 176 176 177 178 177 176 176 176 176 175 176 176

Wet (32%) 176 176 177 178 176 176 176 175 176 175 176 175
Above Normal (16%) 176 176 177 178 177 176 176 176 176 175 175 175
Below Normal (13%) 176 176 177 178 177 176 176 176 176 175 176 176

Dry (24%) 176 176 176 179 177 176 176 176 176 175 176 176
Critical (15%) 176 176 177 179 178 177 176 176 176 176 176 176

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0 0 0 0 0 0 0 0 0 0 0 0

20% 0 0 0 0 0 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0 0 0 0 0 0

40% 0 0 0 0 0 0 0 0 0 0 0 0

50% 0 0 0 0 0 0 0 0 0 0 0 0

60% 0 0 0 0 0 0 0 0 0 0 0 0

70% 0 0 0 0 0 0 0 0 0 0 0 0

80% 0 0 0 0 0 0 0 0 0 0 0 0

90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0

Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0

Below Normal (13%) 0 0 0 0 0 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.1.6. Sacramento River d/s of Steamboat Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.2. Sacramento River at Emmaton Salinity  1 
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Figure 6E.B.2.1. Sacramento River at Emmaton Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.2. Sacramento River at Emmaton Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.3. Sacramento River at Emmaton Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.4. Sacramento River at Emmaton Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.5. Sacramento River at Emmaton Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.6. Sacramento River at Emmaton Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.7. Sacramento River at Emmaton Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.8. Sacramento River at Emmaton Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.9. Sacramento River at Emmaton Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

1,000

2,000

3,000

4,000

5,000

6,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-33 July 2015



Figure 6E.B.2.10. Sacramento River at Emmaton Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

1,000

2,000

3,000

4,000

5,000

6,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-34 July 2015



Figure 6E.B.2.11. Sacramento River at Emmaton Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.2.12. Sacramento River at Emmaton Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,353 4,269 2,750 963 348 313 382 596 871 1,756 2,920 3,735
20% 3,424 3,010 1,654 722 247 241 278 424 696 1,081 2,329 3,071
30% 3,256 2,642 883 543 224 199 232 370 650 906 1,977 2,813
40% 3,124 1,695 751 348 206 194 207 252 559 629 1,326 2,325
50% 2,357 562 564 307 196 190 200 217 451 469 1,044 1,702
60% 641 463 480 221 189 187 191 207 375 366 972 554
70% 308 258 247 195 184 183 189 197 292 330 903 347
80% 291 241 207 189 183 182 185 186 231 316 804 329
90% 270 229 182 182 182 181 181 180 188 285 768 313

Full Simulation Period
b 2,011 1,571 982 473 259 224 246 342 587 779 1,491 1,709

Wet (32%) 1,272 761 314 214 184 183 187 192 276 303 845 317
Above Normal (16%) 2,637 1,663 731 271 193 184 192 208 381 354 845 552
Below Normal (13%) 1,347 1,075 895 471 249 224 242 298 547 506 1,096 2,170

Dry (24%) 2,153 1,802 1,332 609 290 222 248 338 604 1,010 2,063 2,766
Critical (15%) 3,304 3,293 2,198 1,024 447 357 436 856 1,491 2,139 2,998 3,789

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,287 3,938 2,758 1,462 511 368 410 605 835 1,851 2,940 3,740
20% 3,250 2,909 2,563 1,181 315 251 296 428 647 1,260 2,289 3,079
30% 3,121 2,689 2,067 852 251 201 255 367 513 966 2,055 2,842
40% 2,822 2,612 1,758 488 216 197 214 288 417 608 1,446 2,287
50% 2,597 2,289 1,235 371 199 189 200 233 367 490 1,199 1,978
60% 2,402 2,026 735 250 188 187 190 212 320 396 1,018 1,849
70% 2,147 1,849 388 201 185 183 185 191 288 365 959 1,749
80% 1,936 1,517 271 188 183 181 182 182 225 321 896 1,630
90% 1,544 474 192 182 182 180 180 179 188 289 803 1,482

Full Simulation Period
b 2,653 2,272 1,393 621 288 236 255 355 531 834 1,549 2,292

Wet (32%) 2,188 1,713 478 235 184 183 187 196 255 320 888 1,513
Above Normal (16%) 2,981 2,205 1,247 362 199 184 192 215 315 368 929 1,744
Below Normal (13%) 2,203 1,754 1,466 813 336 245 256 308 387 537 1,275 2,227

Dry (24%) 2,831 2,625 1,927 865 332 229 259 344 549 1,091 2,089 2,798
Critical (15%) 3,421 3,444 2,575 1,156 494 408 460 914 1,464 2,297 3,001 3,791

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -66 -330 9 499 162 56 28 9 -37 95 20 5
20% -174 -101 909 459 68 9 18 4 -49 180 -40 8
30% -135 47 1,184 308 28 3 23 -3 -137 60 79 29
40% -303 918 1,007 140 9 3 8 35 -142 -21 120 -37

50% 240 1,727 671 63 3 -1 0 16 -84 21 155 276
60% 1,761 1,562 255 29 -2 0 -1 5 -54 30 46 1,295
70% 1,839 1,591 141 6 0 0 -4 -5 -5 35 56 1,402
80% 1,646 1,276 64 -1 0 0 -2 -4 -6 5 92 1,301
90% 1,274 245 10 0 0 0 -1 -1 0 4 36 1,169

Full Simulation Period
b 642 702 410 148 29 12 8 13 -56 55 58 584

Wet (32%) 916 952 164 21 0 0 0 4 -22 18 43 1,195
Above Normal (16%) 344 542 515 91 6 0 0 7 -66 14 84 1,192
Below Normal (13%) 856 680 571 342 87 21 14 9 -159 31 179 57

Dry (24%) 678 823 594 256 41 7 12 6 -55 81 27 31
Critical (15%) 116 150 377 132 47 52 24 58 -26 158 3 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.2.1. Sacramento River at Emmaton Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,353 4,269 2,750 963 348 313 382 596 871 1,756 2,920 3,735
20% 3,424 3,010 1,654 722 247 241 278 424 696 1,081 2,329 3,071
30% 3,256 2,642 883 543 224 199 232 370 650 906 1,977 2,813
40% 3,124 1,695 751 348 206 194 207 252 559 629 1,326 2,325
50% 2,357 562 564 307 196 190 200 217 451 469 1,044 1,702
60% 641 463 480 221 189 187 191 207 375 366 972 554
70% 308 258 247 195 184 183 189 197 292 330 903 347
80% 291 241 207 189 183 182 185 186 231 316 804 329
90% 270 229 182 182 182 181 181 180 188 285 768 313

Full Simulation Period
b 2,011 1,571 982 473 259 224 246 342 587 779 1,491 1,709

Wet (32%) 1,272 761 314 214 184 183 187 192 276 303 845 317
Above Normal (16%) 2,637 1,663 731 271 193 184 192 208 381 354 845 552
Below Normal (13%) 1,347 1,075 895 471 249 224 242 298 547 506 1,096 2,170

Dry (24%) 2,153 1,802 1,332 609 290 222 248 338 604 1,010 2,063 2,766
Critical (15%) 3,304 3,293 2,198 1,024 447 357 436 856 1,491 2,139 2,998 3,789

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,351 4,124 2,740 1,155 351 305 373 633 821 1,832 2,958 3,758
20% 3,452 2,991 2,496 904 243 239 292 438 656 1,120 2,342 3,150
30% 3,196 2,776 2,053 739 222 198 246 374 605 951 1,930 2,757
40% 2,943 2,604 1,525 405 207 193 211 290 526 548 1,277 2,249
50% 2,584 2,400 1,232 314 195 189 199 249 413 478 1,067 1,938
60% 2,398 2,082 782 222 188 186 190 217 351 370 976 1,765
70% 2,227 1,772 349 196 184 183 186 193 297 348 918 1,702
80% 1,956 1,484 260 187 182 181 182 181 234 321 828 1,606
90% 1,531 575 191 182 182 181 180 179 187 287 790 1,499

Full Simulation Period
b 2,729 2,324 1,361 557 262 223 249 358 565 806 1,504 2,271

Wet (32%) 2,196 1,742 472 225 184 183 186 200 273 312 854 1,516
Above Normal (16%) 3,143 2,217 1,153 305 191 183 192 217 353 359 879 1,730
Below Normal (13%) 2,323 1,808 1,467 634 254 225 248 324 523 504 1,064 1,989

Dry (24%) 2,860 2,688 1,906 737 286 221 252 350 578 1,016 2,073 2,822
Critical (15%) 3,587 3,566 2,509 1,181 477 354 444 895 1,444 2,286 3,046 3,837

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2 -145 -10 192 2 -8 -9 37 -50 76 38 23
20% 28 -18 841 182 -5 -2 14 14 -40 40 13 79
30% -60 134 1,170 196 -1 0 14 4 -45 45 -47 -56

40% -181 909 774 57 1 -1 5 37 -33 -81 -49 -76

50% 227 1,838 668 7 -1 -1 0 32 -38 9 23 235
60% 1,757 1,618 302 1 -1 -1 -1 10 -24 3 4 1,211
70% 1,919 1,513 103 0 0 0 -3 -4 5 17 15 1,355
80% 1,666 1,243 53 -2 0 0 -3 -4 3 5 24 1,278
90% 1,261 346 9 0 0 0 -1 -1 -1 2 22 1,186

Full Simulation Period
b 718 753 379 85 3 -1 3 16 -22 26 13 563

Wet (32%) 923 981 157 11 0 0 0 8 -4 9 9 1,198
Above Normal (16%) 506 554 422 35 -2 -1 -1 9 -28 5 34 1,177
Below Normal (13%) 976 734 571 162 5 1 6 25 -24 -2 -32 -181

Dry (24%) 707 887 574 128 -4 -2 4 12 -25 6 10 55
Critical (15%) 283 273 311 156 29 -3 7 39 -47 147 48 48

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.2.2. Sacramento River at Emmaton Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,353 4,269 2,750 963 348 313 382 596 871 1,756 2,920 3,735
20% 3,424 3,010 1,654 722 247 241 278 424 696 1,081 2,329 3,071
30% 3,256 2,642 883 543 224 199 232 370 650 906 1,977 2,813
40% 3,124 1,695 751 348 206 194 207 252 559 629 1,326 2,325
50% 2,357 562 564 307 196 190 200 217 451 469 1,044 1,702
60% 641 463 480 221 189 187 191 207 375 366 972 554
70% 308 258 247 195 184 183 189 197 292 330 903 347
80% 291 241 207 189 183 182 185 186 231 316 804 329
90% 270 229 182 182 182 181 181 180 188 285 768 313

Full Simulation Period
b 2,011 1,571 982 473 259 224 246 342 587 779 1,491 1,709

Wet (32%) 1,272 761 314 214 184 183 187 192 276 303 845 317
Above Normal (16%) 2,637 1,663 731 271 193 184 192 208 381 354 845 552
Below Normal (13%) 1,347 1,075 895 471 249 224 242 298 547 506 1,096 2,170

Dry (24%) 2,153 1,802 1,332 609 290 222 248 338 604 1,010 2,063 2,766
Critical (15%) 3,304 3,293 2,198 1,024 447 357 436 856 1,491 2,139 2,998 3,789

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,359 4,137 2,757 961 362 313 326 528 845 1,664 2,721 3,631
20% 3,466 3,015 1,604 723 251 242 267 382 683 1,034 2,303 3,113
30% 3,215 2,659 892 544 223 199 224 319 637 874 1,921 2,792
40% 3,112 1,684 754 348 206 194 206 250 528 623 1,276 2,289
50% 2,357 552 563 307 196 190 200 218 449 470 1,050 1,622
60% 641 463 480 220 189 187 192 207 378 367 966 557
70% 309 258 247 195 185 183 189 197 292 332 901 349
80% 292 240 207 188 183 182 185 187 231 315 800 329
90% 270 228 182 182 182 181 181 180 188 281 762 312

Full Simulation Period
b 2,004 1,565 987 483 264 224 239 318 555 757 1,457 1,699

Wet (32%) 1,271 766 315 214 184 183 187 192 278 300 832 317
Above Normal (16%) 2,611 1,640 723 271 193 184 192 210 382 354 847 555
Below Normal (13%) 1,350 1,079 897 472 249 224 235 286 546 504 1,079 2,118

Dry (24%) 2,153 1,797 1,343 616 292 222 236 324 585 983 2,017 2,758
Critical (15%) 3,288 3,275 2,218 1,082 484 357 412 729 1,305 2,037 2,882 3,781

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 -132 7 -2 14 1 -56 -68 -26 -92 -199 -105

20% 42 6 -51 1 4 0 -11 -43 -13 -46 -27 42
30% -41 17 10 1 -1 0 -8 -50 -13 -32 -55 -21

40% -13 -11 2 0 0 0 -1 -2 -30 -6 -50 -36

50% 0 -10 -1 0 0 0 0 1 -2 2 7 -80

60% 0 -1 0 0 0 0 1 0 3 1 -6 3
70% 1 0 0 0 0 0 0 0 0 2 -2 2
80% 1 -1 1 -1 0 0 0 1 0 0 -4 0
90% 0 -1 0 0 0 0 0 0 0 -3 -6 -1

Full Simulation Period
b

-7 -5 4 10 6 0 -7 -24 -31 -23 -34 -10

Wet (32%) -1 4 0 0 0 0 0 -1 1 -3 -13 0

Above Normal (16%) -26 -23 -8 0 0 0 0 1 1 0 2 2
Below Normal (13%) 3 5 1 1 0 0 -7 -12 -1 -2 -17 -53

Dry (24%) 0 -4 10 7 2 0 -12 -14 -19 -27 -46 -9

Critical (15%) -17 -18 20 58 37 1 -25 -127 -186 -102 -116 -7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.2.3. Sacramento River at Emmaton Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,287 3,938 2,758 1,462 511 368 410 605 835 1,851 2,940 3,740
20% 3,250 2,909 2,563 1,181 315 251 296 428 647 1,260 2,289 3,079
30% 3,121 2,689 2,067 852 251 201 255 367 513 966 2,055 2,842
40% 2,822 2,612 1,758 488 216 197 214 288 417 608 1,446 2,287
50% 2,597 2,289 1,235 371 199 189 200 233 367 490 1,199 1,978
60% 2,402 2,026 735 250 188 187 190 212 320 396 1,018 1,849
70% 2,147 1,849 388 201 185 183 185 191 288 365 959 1,749
80% 1,936 1,517 271 188 183 181 182 182 225 321 896 1,630
90% 1,544 474 192 182 182 180 180 179 188 289 803 1,482

Full Simulation Period
b 2,653 2,272 1,393 621 288 236 255 355 531 834 1,549 2,292

Wet (32%) 2,188 1,713 478 235 184 183 187 196 255 320 888 1,513
Above Normal (16%) 2,981 2,205 1,247 362 199 184 192 215 315 368 929 1,744
Below Normal (13%) 2,203 1,754 1,466 813 336 245 256 308 387 537 1,275 2,227

Dry (24%) 2,831 2,625 1,927 865 332 229 259 344 549 1,091 2,089 2,798
Critical (15%) 3,421 3,444 2,575 1,156 494 408 460 914 1,464 2,297 3,001 3,791

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,353 4,269 2,750 963 348 313 382 596 871 1,756 2,920 3,735
20% 3,424 3,010 1,654 722 247 241 278 424 696 1,081 2,329 3,071
30% 3,256 2,642 883 543 224 199 232 370 650 906 1,977 2,813
40% 3,124 1,695 751 348 206 194 207 252 559 629 1,326 2,325
50% 2,357 562 564 307 196 190 200 217 451 469 1,044 1,702
60% 641 463 480 221 189 187 191 207 375 366 972 554
70% 308 258 247 195 184 183 189 197 292 330 903 347
80% 291 241 207 189 183 182 185 186 231 316 804 329
90% 270 229 182 182 182 181 181 180 188 285 768 313

Full Simulation Period
b 2,011 1,571 982 473 259 224 246 342 587 779 1,491 1,709

Wet (32%) 1,272 761 314 214 184 183 187 192 276 303 845 317
Above Normal (16%) 2,637 1,663 731 271 193 184 192 208 381 354 845 552
Below Normal (13%) 1,347 1,075 895 471 249 224 242 298 547 506 1,096 2,170

Dry (24%) 2,153 1,802 1,332 609 290 222 248 338 604 1,010 2,063 2,766
Critical (15%) 3,304 3,293 2,198 1,024 447 357 436 856 1,491 2,139 2,998 3,789

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 66 330 -9 -499 -162 -56 -28 -9 37 -95 -20 -5

20% 174 101 -909 -459 -68 -9 -18 -4 49 -180 40 -8

30% 135 -47 -1,184 -308 -28 -3 -23 3 137 -60 -79 -29

40% 303 -918 -1,007 -140 -9 -3 -8 -35 142 21 -120 37
50% -240 -1,727 -671 -63 -3 1 0 -16 84 -21 -155 -276

60% -1,761 -1,562 -255 -29 2 0 1 -5 54 -30 -46 -1,295

70% -1,839 -1,591 -141 -6 0 0 4 5 5 -35 -56 -1,402

80% -1,646 -1,276 -64 1 0 0 2 4 6 -5 -92 -1,301

90% -1,274 -245 -10 0 0 0 1 1 0 -4 -36 -1,169

Full Simulation Period
b

-642 -702 -410 -148 -29 -12 -8 -13 56 -55 -58 -584

Wet (32%) -916 -952 -164 -21 0 0 0 -4 22 -18 -43 -1,195

Above Normal (16%) -344 -542 -515 -91 -6 0 0 -7 66 -14 -84 -1,192

Below Normal (13%) -856 -680 -571 -342 -87 -21 -14 -9 159 -31 -179 -57

Dry (24%) -678 -823 -594 -256 -41 -7 -12 -6 55 -81 -27 -31

Critical (15%) -116 -150 -377 -132 -47 -52 -24 -58 26 -158 -3 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.2.4. Sacramento River at Emmaton Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,287 3,938 2,758 1,462 511 368 410 605 835 1,851 2,940 3,740
20% 3,250 2,909 2,563 1,181 315 251 296 428 647 1,260 2,289 3,079
30% 3,121 2,689 2,067 852 251 201 255 367 513 966 2,055 2,842
40% 2,822 2,612 1,758 488 216 197 214 288 417 608 1,446 2,287
50% 2,597 2,289 1,235 371 199 189 200 233 367 490 1,199 1,978
60% 2,402 2,026 735 250 188 187 190 212 320 396 1,018 1,849
70% 2,147 1,849 388 201 185 183 185 191 288 365 959 1,749
80% 1,936 1,517 271 188 183 181 182 182 225 321 896 1,630
90% 1,544 474 192 182 182 180 180 179 188 289 803 1,482

Full Simulation Period
b 2,653 2,272 1,393 621 288 236 255 355 531 834 1,549 2,292

Wet (32%) 2,188 1,713 478 235 184 183 187 196 255 320 888 1,513
Above Normal (16%) 2,981 2,205 1,247 362 199 184 192 215 315 368 929 1,744
Below Normal (13%) 2,203 1,754 1,466 813 336 245 256 308 387 537 1,275 2,227

Dry (24%) 2,831 2,625 1,927 865 332 229 259 344 549 1,091 2,089 2,798
Critical (15%) 3,421 3,444 2,575 1,156 494 408 460 914 1,464 2,297 3,001 3,791

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,351 4,124 2,740 1,155 351 305 373 633 821 1,832 2,958 3,758
20% 3,452 2,991 2,496 904 243 239 292 438 656 1,120 2,342 3,150
30% 3,196 2,776 2,053 739 222 198 246 374 605 951 1,930 2,757
40% 2,943 2,604 1,525 405 207 193 211 290 526 548 1,277 2,249
50% 2,584 2,400 1,232 314 195 189 199 249 413 478 1,067 1,938
60% 2,398 2,082 782 222 188 186 190 217 351 370 976 1,765
70% 2,227 1,772 349 196 184 183 186 193 297 348 918 1,702
80% 1,956 1,484 260 187 182 181 182 181 234 321 828 1,606
90% 1,531 575 191 182 182 181 180 179 187 287 790 1,499

Full Simulation Period
b 2,729 2,324 1,361 557 262 223 249 358 565 806 1,504 2,271

Wet (32%) 2,196 1,742 472 225 184 183 186 200 273 312 854 1,516
Above Normal (16%) 3,143 2,217 1,153 305 191 183 192 217 353 359 879 1,730
Below Normal (13%) 2,323 1,808 1,467 634 254 225 248 324 523 504 1,064 1,989

Dry (24%) 2,860 2,688 1,906 737 286 221 252 350 578 1,016 2,073 2,822
Critical (15%) 3,587 3,566 2,509 1,181 477 354 444 895 1,444 2,286 3,046 3,837

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 64 185 -19 -307 -160 -63 -36 28 -13 -19 18 18
20% 202 82 -67 -276 -72 -12 -4 10 9 -140 53 71
30% 75 86 -14 -112 -29 -3 -8 7 92 -16 -125 -85

40% 122 -9 -234 -83 -9 -4 -3 2 109 -61 -169 -39

50% -13 111 -3 -56 -4 -1 0 16 47 -11 -132 -41

60% -4 56 47 -28 0 0 0 5 30 -27 -42 -84

70% 80 -77 -38 -6 0 0 0 2 9 -17 -41 -47

80% 20 -33 -11 0 0 0 0 0 9 0 -68 -23

90% -13 100 -1 0 0 0 0 0 -1 -2 -13 17

Full Simulation Period
b 75 52 -31 -64 -26 -13 -6 3 34 -28 -44 -21

Wet (32%) 7 29 -7 -10 0 0 0 4 18 -9 -34 3
Above Normal (16%) 162 12 -93 -56 -8 0 0 2 37 -9 -50 -14

Below Normal (13%) 120 54 1 -179 -82 -20 -8 16 135 -33 -211 -238

Dry (24%) 29 64 -20 -128 -46 -9 -7 6 29 -75 -16 24
Critical (15%) 166 122 -66 25 -17 -54 -17 -18 -20 -11 44 45

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.2.5. Sacramento River at Emmaton Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,287 3,938 2,758 1,462 511 368 410 605 835 1,851 2,940 3,740
20% 3,250 2,909 2,563 1,181 315 251 296 428 647 1,260 2,289 3,079
30% 3,121 2,689 2,067 852 251 201 255 367 513 966 2,055 2,842
40% 2,822 2,612 1,758 488 216 197 214 288 417 608 1,446 2,287
50% 2,597 2,289 1,235 371 199 189 200 233 367 490 1,199 1,978
60% 2,402 2,026 735 250 188 187 190 212 320 396 1,018 1,849
70% 2,147 1,849 388 201 185 183 185 191 288 365 959 1,749
80% 1,936 1,517 271 188 183 181 182 182 225 321 896 1,630
90% 1,544 474 192 182 182 180 180 179 188 289 803 1,482

Full Simulation Period
b 2,653 2,272 1,393 621 288 236 255 355 531 834 1,549 2,292

Wet (32%) 2,188 1,713 478 235 184 183 187 196 255 320 888 1,513
Above Normal (16%) 2,981 2,205 1,247 362 199 184 192 215 315 368 929 1,744
Below Normal (13%) 2,203 1,754 1,466 813 336 245 256 308 387 537 1,275 2,227

Dry (24%) 2,831 2,625 1,927 865 332 229 259 344 549 1,091 2,089 2,798
Critical (15%) 3,421 3,444 2,575 1,156 494 408 460 914 1,464 2,297 3,001 3,791

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,359 4,137 2,757 961 362 313 326 528 845 1,664 2,721 3,631
20% 3,466 3,015 1,604 723 251 242 267 382 683 1,034 2,303 3,113
30% 3,215 2,659 892 544 223 199 224 319 637 874 1,921 2,792
40% 3,112 1,684 754 348 206 194 206 250 528 623 1,276 2,289
50% 2,357 552 563 307 196 190 200 218 449 470 1,050 1,622
60% 641 463 480 220 189 187 192 207 378 367 966 557
70% 309 258 247 195 185 183 189 197 292 332 901 349
80% 292 240 207 188 183 182 185 187 231 315 800 329
90% 270 228 182 182 182 181 181 180 188 281 762 312

Full Simulation Period
b 2,004 1,565 987 483 264 224 239 318 555 757 1,457 1,699

Wet (32%) 1,271 766 315 214 184 183 187 192 278 300 832 317
Above Normal (16%) 2,611 1,640 723 271 193 184 192 210 382 354 847 555
Below Normal (13%) 1,350 1,079 897 472 249 224 235 286 546 504 1,079 2,118

Dry (24%) 2,153 1,797 1,343 616 292 222 236 324 585 983 2,017 2,758
Critical (15%) 3,288 3,275 2,218 1,082 484 357 412 729 1,305 2,037 2,882 3,781

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 72 198 -1 -501 -149 -55 -84 -76 11 -187 -219 -110

20% 216 106 -959 -457 -64 -9 -29 -46 36 -226 14 34
30% 94 -30 -1,175 -308 -28 -2 -31 -48 124 -92 -134 -50

40% 290 -929 -1,005 -140 -9 -3 -8 -37 112 15 -170 1
50% -240 -1,738 -671 -63 -3 1 0 -14 83 -19 -148 -356

60% -1,761 -1,563 -255 -30 2 0 2 -4 58 -29 -51 -1,292

70% -1,838 -1,591 -141 -6 0 0 4 6 5 -33 -58 -1,400

80% -1,644 -1,277 -64 0 0 0 3 5 6 -5 -96 -1,301

90% -1,274 -247 -10 0 0 0 1 1 0 -8 -41 -1,170

Full Simulation Period
b

-649 -707 -406 -138 -24 -12 -15 -37 24 -77 -92 -593

Wet (32%) -917 -948 -163 -21 0 0 0 -5 23 -20 -56 -1,196

Above Normal (16%) -370 -565 -523 -91 -6 0 1 -5 67 -14 -82 -1,189

Below Normal (13%) -853 -675 -569 -341 -87 -21 -21 -22 158 -33 -196 -110

Dry (24%) -678 -827 -584 -249 -39 -7 -23 -20 36 -108 -73 -40

Critical (15%) -133 -168 -357 -74 -10 -51 -49 -185 -159 -260 -120 -10

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.2.6. Sacramento River at Emmaton Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.3. San Joaquin River at Jersey Point Salinity   1 
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Figure 6E.B.3.1. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.2. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.3. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.4. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.5. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.6. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

500

1,000

1,500

2,000

2,500

3,000

3,500

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-49 July 2015



Figure 6E.B.3.7. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.8. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.9. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.10. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.11. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.3.12. San Joaquin River at Jersey Point Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,007 3,116 2,532 1,369 552 308 303 413 508 1,509 1,909 2,703
20% 2,714 2,686 2,171 1,087 379 280 265 330 474 1,272 1,802 2,537
30% 2,458 2,260 1,540 915 304 251 253 294 429 1,053 1,617 2,470
40% 2,342 1,975 1,248 671 293 242 242 252 373 867 1,450 2,309
50% 2,121 1,104 848 546 275 231 234 243 317 724 1,353 2,131
60% 551 631 725 355 258 223 231 238 290 492 1,293 1,097
70% 328 350 461 259 233 218 226 228 250 433 1,167 1,016
80% 299 293 274 233 219 210 220 225 219 377 1,104 995
90% 278 270 214 219 213 202 214 198 204 295 1,047 924

Full Simulation Period
b 1,547 1,452 1,168 674 334 249 253 292 398 833 1,429 1,762

Wet (32%) 1,075 917 488 284 236 220 223 214 238 352 1,085 906
Above Normal (16%) 2,065 1,629 1,061 461 253 218 232 238 302 462 1,168 1,023
Below Normal (13%) 1,065 1,117 1,155 696 330 247 249 275 373 793 1,421 2,422

Dry (24%) 1,617 1,634 1,576 950 395 260 249 291 407 1,251 1,669 2,464
Critical (15%) 2,335 2,424 2,088 1,270 538 332 348 541 856 1,617 2,060 2,643

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,951 3,235 2,834 1,886 1,012 405 344 494 576 1,438 2,003 2,729
20% 2,789 2,945 2,734 1,587 747 345 266 361 503 1,075 1,825 2,628
30% 2,708 2,660 2,560 1,383 430 268 238 324 454 955 1,650 2,539
40% 2,651 2,577 2,340 1,047 344 244 230 252 370 833 1,416 2,435
50% 2,592 2,514 2,127 782 286 233 220 227 313 670 1,335 2,388
60% 2,471 2,437 1,386 452 262 230 215 218 263 494 1,258 2,336
70% 2,315 2,238 1,023 290 238 215 212 208 252 429 1,139 2,283
80% 2,222 1,917 648 240 217 207 205 200 213 388 1,067 2,162
90% 1,874 903 319 221 204 200 199 189 202 292 1,001 2,028

Full Simulation Period
b 2,438 2,323 1,788 916 442 275 249 298 418 785 1,422 2,337

Wet (32%) 2,232 2,126 939 330 234 220 211 203 229 350 1,034 1,951
Above Normal (16%) 2,643 2,234 1,760 746 307 218 209 219 287 463 1,159 2,348
Below Normal (13%) 2,326 2,133 1,944 1,320 577 293 248 298 394 802 1,409 2,421

Dry (24%) 2,485 2,483 2,323 1,276 558 290 247 308 443 1,079 1,696 2,569
Critical (15%) 2,688 2,756 2,623 1,400 725 416 378 574 954 1,571 2,104 2,696

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -56 119 302 517 460 98 40 81 68 -71 94 26
20% 74 259 562 500 368 64 1 31 29 -197 23 91
30% 251 400 1,021 468 126 17 -15 31 25 -97 34 68
40% 308 601 1,092 375 52 2 -12 0 -2 -34 -34 126
50% 471 1,410 1,279 236 11 2 -14 -17 -4 -54 -18 257
60% 1,920 1,806 662 96 5 7 -15 -21 -27 2 -35 1,239
70% 1,987 1,888 562 31 5 -3 -14 -20 2 -3 -27 1,267
80% 1,923 1,624 374 8 -2 -3 -14 -25 -6 10 -37 1,168
90% 1,595 633 104 1 -9 -2 -15 -9 -1 -3 -46 1,104

Full Simulation Period
b 891 871 620 242 108 26 -4 6 20 -48 -6 574

Wet (32%) 1,157 1,209 450 46 -2 0 -12 -11 -9 -2 -51 1,044
Above Normal (16%) 577 605 699 285 54 0 -23 -19 -15 1 -10 1,325
Below Normal (13%) 1,261 1,016 789 624 247 45 -1 23 21 9 -12 -1

Dry (24%) 867 849 747 326 163 31 -2 18 35 -172 26 105
Critical (15%) 353 332 536 130 187 84 30 33 98 -47 44 54

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.3.1. San Joaquin River at Jersey Point Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,007 3,116 2,532 1,369 552 308 303 413 508 1,509 1,909 2,703
20% 2,714 2,686 2,171 1,087 379 280 265 330 474 1,272 1,802 2,537
30% 2,458 2,260 1,540 915 304 251 253 294 429 1,053 1,617 2,470
40% 2,342 1,975 1,248 671 293 242 242 252 373 867 1,450 2,309
50% 2,121 1,104 848 546 275 231 234 243 317 724 1,353 2,131
60% 551 631 725 355 258 223 231 238 290 492 1,293 1,097
70% 328 350 461 259 233 218 226 228 250 433 1,167 1,016
80% 299 293 274 233 219 210 220 225 219 377 1,104 995
90% 278 270 214 219 213 202 214 198 204 295 1,047 924

Full Simulation Period
b 1,547 1,452 1,168 674 334 249 253 292 398 833 1,429 1,762

Wet (32%) 1,075 917 488 284 236 220 223 214 238 352 1,085 906
Above Normal (16%) 2,065 1,629 1,061 461 253 218 232 238 302 462 1,168 1,023
Below Normal (13%) 1,065 1,117 1,155 696 330 247 249 275 373 793 1,421 2,422

Dry (24%) 1,617 1,634 1,576 950 395 260 249 291 407 1,251 1,669 2,464
Critical (15%) 2,335 2,424 2,088 1,270 538 332 348 541 856 1,617 2,060 2,643

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,000 3,264 2,817 1,420 531 309 299 442 629 1,583 1,959 2,745
20% 2,826 2,989 2,627 1,201 363 272 262 376 536 1,207 1,869 2,559
30% 2,684 2,717 2,487 974 302 248 242 309 474 1,021 1,680 2,517
40% 2,583 2,615 2,277 750 286 238 228 264 405 901 1,436 2,442
50% 2,510 2,522 2,094 615 265 229 219 234 335 722 1,374 2,360
60% 2,448 2,450 1,315 347 246 221 214 218 298 516 1,216 2,297
70% 2,357 2,275 814 265 231 214 209 206 260 463 1,168 2,238
80% 2,260 2,021 659 237 220 209 205 197 218 380 1,069 2,154
90% 1,786 1,032 335 223 210 201 199 189 197 291 937 1,984

Full Simulation Period
b 2,455 2,358 1,709 713 337 248 243 296 442 831 1,420 2,311

Wet (32%) 2,213 2,168 893 303 233 218 209 203 247 360 996 1,901
Above Normal (16%) 2,755 2,312 1,652 532 250 213 209 219 309 478 1,156 2,328
Below Normal (13%) 2,323 2,126 1,949 863 348 247 242 294 443 854 1,458 2,437

Dry (24%) 2,504 2,538 2,278 964 386 258 243 306 477 1,199 1,702 2,528
Critical (15%) 2,694 2,737 2,370 1,243 561 334 355 567 952 1,597 2,120 2,701

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -7 147 285 51 -21 2 -4 29 121 75 50 42
20% 112 303 456 113 -16 -8 -3 46 62 -66 67 22
30% 226 457 947 59 -2 -3 -11 15 45 -31 63 47
40% 241 640 1,030 78 -7 -4 -14 12 33 34 -14 133
50% 389 1,418 1,246 69 -10 -2 -15 -10 18 -2 21 228
60% 1,897 1,820 591 -8 -11 -1 -17 -21 8 24 -77 1,199
70% 2,029 1,924 353 6 -2 -4 -18 -22 10 30 1 1,222
80% 1,960 1,729 385 4 0 -1 -14 -28 -1 3 -35 1,160
90% 1,507 762 120 4 -2 -2 -15 -9 -7 -4 -111 1,060

Full Simulation Period
b 908 906 541 39 2 -2 -9 4 44 -2 -9 548

Wet (32%) 1,138 1,250 405 19 -3 -2 -14 -11 9 8 -89 995
Above Normal (16%) 689 683 591 71 -3 -4 -23 -18 7 15 -12 1,305
Below Normal (13%) 1,258 1,009 794 168 18 0 -7 19 71 62 37 14

Dry (24%) 887 904 702 14 -9 -2 -6 15 70 -52 32 64
Critical (15%) 359 313 282 -26 24 2 7 26 96 -20 59 58

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.3.2. San Joaquin River at Jersey Point Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,007 3,116 2,532 1,369 552 308 303 413 508 1,509 1,909 2,703
20% 2,714 2,686 2,171 1,087 379 280 265 330 474 1,272 1,802 2,537
30% 2,458 2,260 1,540 915 304 251 253 294 429 1,053 1,617 2,470
40% 2,342 1,975 1,248 671 293 242 242 252 373 867 1,450 2,309
50% 2,121 1,104 848 546 275 231 234 243 317 724 1,353 2,131
60% 551 631 725 355 258 223 231 238 290 492 1,293 1,097
70% 328 350 461 259 233 218 226 228 250 433 1,167 1,016
80% 299 293 274 233 219 210 220 225 219 377 1,104 995
90% 278 270 214 219 213 202 214 198 204 295 1,047 924

Full Simulation Period
b 1,547 1,452 1,168 674 334 249 253 292 398 833 1,429 1,762

Wet (32%) 1,075 917 488 284 236 220 223 214 238 352 1,085 906
Above Normal (16%) 2,065 1,629 1,061 461 253 218 232 238 302 462 1,168 1,023
Below Normal (13%) 1,065 1,117 1,155 696 330 247 249 275 373 793 1,421 2,422

Dry (24%) 1,617 1,634 1,576 950 395 260 249 291 407 1,251 1,669 2,464
Critical (15%) 2,335 2,424 2,088 1,270 538 332 348 541 856 1,617 2,060 2,643

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,030 3,172 2,512 1,369 552 308 281 355 510 1,507 2,042 2,701
20% 2,657 2,756 2,168 1,141 379 280 269 304 460 1,368 1,849 2,544
30% 2,502 2,236 1,537 922 304 250 258 287 426 1,052 1,749 2,503
40% 2,363 1,922 1,248 671 293 242 244 263 383 873 1,485 2,363
50% 2,086 1,124 850 544 274 231 237 248 320 728 1,387 2,218
60% 550 638 724 355 258 223 233 242 293 495 1,290 1,096
70% 323 351 474 259 233 218 229 234 255 435 1,186 1,021
80% 295 289 275 233 219 210 226 227 220 381 1,107 988
90% 274 270 215 219 213 202 216 198 204 297 1,017 906

Full Simulation Period
b 1,552 1,448 1,171 686 340 250 250 277 383 842 1,453 1,775

Wet (32%) 1,078 948 493 284 236 220 223 215 240 352 1,079 898
Above Normal (16%) 2,090 1,576 1,047 460 253 218 233 241 305 465 1,163 1,020
Below Normal (13%) 1,068 1,121 1,152 697 329 247 251 272 375 800 1,423 2,443

Dry (24%) 1,617 1,610 1,593 967 398 260 252 287 409 1,296 1,740 2,503
Critical (15%) 2,333 2,420 2,088 1,321 576 337 320 441 742 1,592 2,129 2,667

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 23 56 -19 1 0 0 -23 -58 2 -1 133 -2

20% -57 70 -3 54 0 0 4 -27 -14 96 47 8
30% 44 -24 -3 7 0 -1 5 -7 -3 -1 133 33
40% 20 -54 0 -1 0 0 2 11 11 6 35 54
50% -35 20 2 -1 -1 0 2 5 3 4 35 87
60% -1 7 0 0 0 0 2 4 3 3 -3 -1

70% -5 1 12 0 0 0 3 6 5 3 19 5
80% -4 -4 1 0 0 0 6 3 1 4 4 -7

90% -4 -1 0 0 0 0 2 0 0 2 -30 -17

Full Simulation Period
b 5 -5 3 12 6 1 -3 -15 -15 9 25 13

Wet (32%) 3 31 4 0 0 0 0 1 2 0 -6 -8

Above Normal (16%) 24 -54 -14 -1 0 0 1 4 3 2 -5 -3

Below Normal (13%) 3 4 -3 1 0 0 2 -3 3 7 2 20
Dry (24%) 0 -23 16 17 3 0 3 -4 1 45 70 40

Critical (15%) -2 -4 0 51 38 5 -28 -100 -114 -26 69 25

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.3.3. San Joaquin River at Jersey Point Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,951 3,235 2,834 1,886 1,012 405 344 494 576 1,438 2,003 2,729
20% 2,789 2,945 2,734 1,587 747 345 266 361 503 1,075 1,825 2,628
30% 2,708 2,660 2,560 1,383 430 268 238 324 454 955 1,650 2,539
40% 2,651 2,577 2,340 1,047 344 244 230 252 370 833 1,416 2,435
50% 2,592 2,514 2,127 782 286 233 220 227 313 670 1,335 2,388
60% 2,471 2,437 1,386 452 262 230 215 218 263 494 1,258 2,336
70% 2,315 2,238 1,023 290 238 215 212 208 252 429 1,139 2,283
80% 2,222 1,917 648 240 217 207 205 200 213 388 1,067 2,162
90% 1,874 903 319 221 204 200 199 189 202 292 1,001 2,028

Full Simulation Period
b 2,438 2,323 1,788 916 442 275 249 298 418 785 1,422 2,337

Wet (32%) 2,232 2,126 939 330 234 220 211 203 229 350 1,034 1,951
Above Normal (16%) 2,643 2,234 1,760 746 307 218 209 219 287 463 1,159 2,348
Below Normal (13%) 2,326 2,133 1,944 1,320 577 293 248 298 394 802 1,409 2,421

Dry (24%) 2,485 2,483 2,323 1,276 558 290 247 308 443 1,079 1,696 2,569
Critical (15%) 2,688 2,756 2,623 1,400 725 416 378 574 954 1,571 2,104 2,696

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,007 3,116 2,532 1,369 552 308 303 413 508 1,509 1,909 2,703
20% 2,714 2,686 2,171 1,087 379 280 265 330 474 1,272 1,802 2,537
30% 2,458 2,260 1,540 915 304 251 253 294 429 1,053 1,617 2,470
40% 2,342 1,975 1,248 671 293 242 242 252 373 867 1,450 2,309
50% 2,121 1,104 848 546 275 231 234 243 317 724 1,353 2,131
60% 551 631 725 355 258 223 231 238 290 492 1,293 1,097
70% 328 350 461 259 233 218 226 228 250 433 1,167 1,016
80% 299 293 274 233 219 210 220 225 219 377 1,104 995
90% 278 270 214 219 213 202 214 198 204 295 1,047 924

Full Simulation Period
b 1,547 1,452 1,168 674 334 249 253 292 398 833 1,429 1,762

Wet (32%) 1,075 917 488 284 236 220 223 214 238 352 1,085 906
Above Normal (16%) 2,065 1,629 1,061 461 253 218 232 238 302 462 1,168 1,023
Below Normal (13%) 1,065 1,117 1,155 696 330 247 249 275 373 793 1,421 2,422

Dry (24%) 1,617 1,634 1,576 950 395 260 249 291 407 1,251 1,669 2,464
Critical (15%) 2,335 2,424 2,088 1,270 538 332 348 541 856 1,617 2,060 2,643

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 56 -119 -302 -517 -460 -98 -40 -81 -68 71 -94 -26

20% -74 -259 -562 -500 -368 -64 -1 -31 -29 197 -23 -91

30% -251 -400 -1,021 -468 -126 -17 15 -31 -25 97 -34 -68

40% -308 -601 -1,092 -375 -52 -2 12 0 2 34 34 -126

50% -471 -1,410 -1,279 -236 -11 -2 14 17 4 54 18 -257

60% -1,920 -1,806 -662 -96 -5 -7 15 21 27 -2 35 -1,239

70% -1,987 -1,888 -562 -31 -5 3 14 20 -2 3 27 -1,267

80% -1,923 -1,624 -374 -8 2 3 14 25 6 -10 37 -1,168

90% -1,595 -633 -104 -1 9 2 15 9 1 3 46 -1,104

Full Simulation Period
b

-891 -871 -620 -242 -108 -26 4 -6 -20 48 6 -574

Wet (32%) -1,157 -1,209 -450 -46 2 0 12 11 9 2 51 -1,044

Above Normal (16%) -577 -605 -699 -285 -54 0 23 19 15 -1 10 -1,325

Below Normal (13%) -1,261 -1,016 -789 -624 -247 -45 1 -23 -21 -9 12 1
Dry (24%) -867 -849 -747 -326 -163 -31 2 -18 -35 172 -26 -105

Critical (15%) -353 -332 -536 -130 -187 -84 -30 -33 -98 47 -44 -54

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.3.4. San Joaquin River at Jersey Point Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,951 3,235 2,834 1,886 1,012 405 344 494 576 1,438 2,003 2,729
20% 2,789 2,945 2,734 1,587 747 345 266 361 503 1,075 1,825 2,628
30% 2,708 2,660 2,560 1,383 430 268 238 324 454 955 1,650 2,539
40% 2,651 2,577 2,340 1,047 344 244 230 252 370 833 1,416 2,435
50% 2,592 2,514 2,127 782 286 233 220 227 313 670 1,335 2,388
60% 2,471 2,437 1,386 452 262 230 215 218 263 494 1,258 2,336
70% 2,315 2,238 1,023 290 238 215 212 208 252 429 1,139 2,283
80% 2,222 1,917 648 240 217 207 205 200 213 388 1,067 2,162
90% 1,874 903 319 221 204 200 199 189 202 292 1,001 2,028

Full Simulation Period
b 2,438 2,323 1,788 916 442 275 249 298 418 785 1,422 2,337

Wet (32%) 2,232 2,126 939 330 234 220 211 203 229 350 1,034 1,951
Above Normal (16%) 2,643 2,234 1,760 746 307 218 209 219 287 463 1,159 2,348
Below Normal (13%) 2,326 2,133 1,944 1,320 577 293 248 298 394 802 1,409 2,421

Dry (24%) 2,485 2,483 2,323 1,276 558 290 247 308 443 1,079 1,696 2,569
Critical (15%) 2,688 2,756 2,623 1,400 725 416 378 574 954 1,571 2,104 2,696

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,000 3,264 2,817 1,420 531 309 299 442 629 1,583 1,959 2,745
20% 2,826 2,989 2,627 1,201 363 272 262 376 536 1,207 1,869 2,559
30% 2,684 2,717 2,487 974 302 248 242 309 474 1,021 1,680 2,517
40% 2,583 2,615 2,277 750 286 238 228 264 405 901 1,436 2,442
50% 2,510 2,522 2,094 615 265 229 219 234 335 722 1,374 2,360
60% 2,448 2,450 1,315 347 246 221 214 218 298 516 1,216 2,297
70% 2,357 2,275 814 265 231 214 209 206 260 463 1,168 2,238
80% 2,260 2,021 659 237 220 209 205 197 218 380 1,069 2,154
90% 1,786 1,032 335 223 210 201 199 189 197 291 937 1,984

Full Simulation Period
b 2,455 2,358 1,709 713 337 248 243 296 442 831 1,420 2,311

Wet (32%) 2,213 2,168 893 303 233 218 209 203 247 360 996 1,901
Above Normal (16%) 2,755 2,312 1,652 532 250 213 209 219 309 478 1,156 2,328
Below Normal (13%) 2,323 2,126 1,949 863 348 247 242 294 443 854 1,458 2,437

Dry (24%) 2,504 2,538 2,278 964 386 258 243 306 477 1,199 1,702 2,528
Critical (15%) 2,694 2,737 2,370 1,243 561 334 355 567 952 1,597 2,120 2,701

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 49 28 -17 -466 -480 -96 -45 -52 53 146 -44 16
20% 38 44 -107 -386 -384 -72 -4 15 33 132 44 -69

30% -24 57 -73 -409 -128 -20 4 -15 20 66 29 -21

40% -67 39 -63 -297 -58 -5 -2 12 35 68 20 7
50% -82 7 -33 -168 -21 -4 -1 7 22 52 39 -28

60% -23 13 -71 -105 -16 -9 -2 0 35 22 -42 -39

70% 42 36 -210 -25 -7 -1 -3 -2 8 33 28 -45

80% 37 104 11 -4 2 2 0 -3 5 -8 2 -8

90% -88 129 16 2 7 0 0 0 -5 -1 -65 -44

Full Simulation Period
b 17 35 -79 -203 -106 -27 -6 -2 24 46 -2 -26

Wet (32%) -19 42 -46 -27 -1 -1 -2 1 18 10 -38 -49

Above Normal (16%) 112 78 -108 -214 -57 -4 0 1 22 14 -2 -20

Below Normal (13%) -3 -7 5 -457 -229 -46 -6 -3 50 53 49 15
Dry (24%) 20 55 -45 -312 -171 -33 -4 -2 34 120 6 -41

Critical (15%) 6 -19 -254 -156 -163 -82 -23 -7 -2 27 15 5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.3.5. San Joaquin River at Jersey Point Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,951 3,235 2,834 1,886 1,012 405 344 494 576 1,438 2,003 2,729
20% 2,789 2,945 2,734 1,587 747 345 266 361 503 1,075 1,825 2,628
30% 2,708 2,660 2,560 1,383 430 268 238 324 454 955 1,650 2,539
40% 2,651 2,577 2,340 1,047 344 244 230 252 370 833 1,416 2,435
50% 2,592 2,514 2,127 782 286 233 220 227 313 670 1,335 2,388
60% 2,471 2,437 1,386 452 262 230 215 218 263 494 1,258 2,336
70% 2,315 2,238 1,023 290 238 215 212 208 252 429 1,139 2,283
80% 2,222 1,917 648 240 217 207 205 200 213 388 1,067 2,162
90% 1,874 903 319 221 204 200 199 189 202 292 1,001 2,028

Full Simulation Period
b 2,438 2,323 1,788 916 442 275 249 298 418 785 1,422 2,337

Wet (32%) 2,232 2,126 939 330 234 220 211 203 229 350 1,034 1,951
Above Normal (16%) 2,643 2,234 1,760 746 307 218 209 219 287 463 1,159 2,348
Below Normal (13%) 2,326 2,133 1,944 1,320 577 293 248 298 394 802 1,409 2,421

Dry (24%) 2,485 2,483 2,323 1,276 558 290 247 308 443 1,079 1,696 2,569
Critical (15%) 2,688 2,756 2,623 1,400 725 416 378 574 954 1,571 2,104 2,696

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3,030 3,172 2,512 1,369 552 308 281 355 510 1,507 2,042 2,701
20% 2,657 2,756 2,168 1,141 379 280 269 304 460 1,368 1,849 2,544
30% 2,502 2,236 1,537 922 304 250 258 287 426 1,052 1,749 2,503
40% 2,363 1,922 1,248 671 293 242 244 263 383 873 1,485 2,363
50% 2,086 1,124 850 544 274 231 237 248 320 728 1,387 2,218
60% 550 638 724 355 258 223 233 242 293 495 1,290 1,096
70% 323 351 474 259 233 218 229 234 255 435 1,186 1,021
80% 295 289 275 233 219 210 226 227 220 381 1,107 988
90% 274 270 215 219 213 202 216 198 204 297 1,017 906

Full Simulation Period
b 1,552 1,448 1,171 686 340 250 250 277 383 842 1,453 1,775

Wet (32%) 1,078 948 493 284 236 220 223 215 240 352 1,079 898
Above Normal (16%) 2,090 1,576 1,047 460 253 218 233 241 305 465 1,163 1,020
Below Normal (13%) 1,068 1,121 1,152 697 329 247 251 272 375 800 1,423 2,443

Dry (24%) 1,617 1,610 1,593 967 398 260 252 287 409 1,296 1,740 2,503
Critical (15%) 2,333 2,420 2,088 1,321 576 337 320 441 742 1,592 2,129 2,667

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 79 -63 -322 -516 -460 -97 -63 -139 -66 70 38 -27

20% -131 -189 -566 -446 -367 -65 3 -57 -43 293 24 -83

30% -207 -425 -1,024 -461 -126 -18 20 -38 -28 96 99 -36

40% -288 -655 -1,092 -376 -51 -2 14 11 13 40 69 -72

50% -506 -1,390 -1,277 -238 -12 -2 17 22 7 58 53 -170

60% -1,921 -1,799 -662 -96 -5 -7 17 24 30 1 33 -1,240

70% -1,992 -1,887 -550 -31 -5 3 17 26 3 6 47 -1,261

80% -1,927 -1,628 -373 -8 2 3 21 28 8 -6 40 -1,174

90% -1,599 -633 -104 -2 9 2 17 10 1 5 16 -1,122

Full Simulation Period
b

-886 -876 -617 -231 -102 -25 1 -21 -35 57 31 -562

Wet (32%) -1,154 -1,178 -446 -46 2 0 12 12 11 2 45 -1,053

Above Normal (16%) -553 -659 -713 -286 -54 0 24 23 18 1 5 -1,328

Below Normal (13%) -1,259 -1,012 -792 -624 -247 -46 3 -26 -19 -2 14 21
Dry (24%) -867 -873 -731 -309 -160 -30 5 -22 -34 217 44 -65

Critical (15%) -355 -336 -536 -79 -149 -79 -58 -133 -212 21 25 -29

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.3.6. San Joaquin River at Jersey Point Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.4. Sacramento River at Collinsville Salinity   1 
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Figure 6E.B.4.1. Sacramento River at Collinsville Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.2. Sacramento River at Collinsville Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.3. Sacramento River at Collinsville Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.4. Sacramento River at Collinsville Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.5. Sacramento River at Collinsville Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.6. Sacramento River at Collinsville Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.7. Sacramento River at Collinsville Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.8. Sacramento River at Collinsville Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.9. Sacramento River at Collinsville Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.10. Sacramento River at Collinsville Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.11. Sacramento River at Collinsville Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.4.12. Sacramento River at Collinsville Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,632 11,890 9,578 5,063 1,781 1,464 2,090 3,090 4,155 6,476 8,660 10,127
20% 10,277 9,831 7,332 3,998 949 961 1,169 2,435 3,623 5,234 7,514 9,247
30% 10,141 9,585 4,732 3,041 606 426 769 1,962 3,340 4,700 7,013 8,896
40% 9,827 7,492 4,017 1,576 387 320 453 1,001 2,885 3,600 5,666 8,171
50% 8,639 3,336 3,369 1,222 281 244 322 698 2,293 2,932 4,968 6,885
60% 3,498 3,015 2,905 490 215 209 241 450 1,989 2,212 4,736 3,085
70% 1,470 1,410 1,029 222 198 193 218 326 1,397 2,004 4,502 1,602
80% 1,412 1,217 456 202 191 189 196 218 824 1,812 4,198 1,399
90% 1,298 1,110 222 188 186 187 190 188 272 1,471 3,961 1,323

Full Simulation Period
b 6,320 5,459 3,962 2,015 786 573 761 1,307 2,527 3,544 5,733 5,585

Wet (32%) 4,370 3,158 1,166 437 202 202 225 319 1,019 1,619 4,183 1,371
Above Normal (16%) 7,918 5,626 3,329 851 275 229 264 484 1,882 2,111 4,271 3,089
Below Normal (13%) 4,510 4,152 4,004 2,297 836 671 811 1,339 2,771 3,082 5,111 7,668

Dry (24%) 6,869 6,488 5,652 3,088 1,075 599 870 1,632 3,030 4,941 7,136 8,778
Critical (15%) 9,556 9,748 7,846 4,647 2,075 1,615 2,228 3,767 5,434 7,359 8,905 10,190

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,466 11,564 9,574 6,827 2,915 2,079 2,268 3,182 4,153 6,528 8,899 10,093
20% 10,165 9,824 9,367 5,863 1,446 1,055 1,498 2,452 3,462 5,402 7,644 9,312
30% 9,811 9,601 8,428 4,565 937 514 1,177 2,185 3,028 4,809 7,272 8,855
40% 9,549 9,369 7,734 2,753 570 406 783 1,403 2,397 3,484 6,003 8,173
50% 9,118 8,800 6,231 1,781 351 267 514 1,075 2,139 3,014 5,252 7,538
60% 8,747 8,357 4,144 797 217 206 316 723 1,804 2,442 4,820 7,164
70% 8,473 8,056 1,856 251 197 194 239 488 1,484 2,243 4,622 7,002
80% 8,043 7,074 940 202 189 189 195 222 949 1,891 4,481 6,761
90% 6,957 3,084 340 189 187 186 187 184 280 1,515 4,102 6,400

Full Simulation Period
b 8,887 8,107 5,432 2,689 1,009 677 904 1,498 2,415 3,660 5,913 7,773

Wet (32%) 7,833 6,691 1,993 596 208 206 274 428 970 1,737 4,299 6,163
Above Normal (16%) 9,564 7,831 5,188 1,319 337 236 365 733 1,694 2,215 4,509 6,968
Below Normal (13%) 8,314 7,234 6,059 3,773 1,345 814 1,055 1,605 2,288 3,197 5,514 7,826

Dry (24%) 9,325 9,173 7,597 4,236 1,380 719 1,062 1,807 2,948 5,018 7,294 8,896
Critical (15%) 10,233 10,495 8,960 5,132 2,549 1,979 2,449 4,032 5,552 7,552 8,997 10,215

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -166 -326 -4 1,764 1,134 615 178 92 -2 52 240 -34

20% -112 -6 2,035 1,865 497 94 329 17 -161 168 130 65
30% -330 16 3,696 1,524 332 89 409 223 -313 109 259 -41

40% -278 1,877 3,717 1,177 183 85 330 402 -487 -117 336 3
50% 480 5,464 2,863 559 70 22 192 377 -154 82 284 653
60% 5,249 5,342 1,239 307 2 -3 74 273 -185 229 83 4,079
70% 7,003 6,646 827 29 -1 0 21 163 87 239 120 5,400
80% 6,631 5,857 484 -1 -2 0 -2 4 125 78 284 5,362
90% 5,658 1,974 118 0 1 0 -2 -4 8 44 142 5,077

Full Simulation Period
b 2,567 2,648 1,470 674 224 104 143 191 -113 116 180 2,188

Wet (32%) 3,462 3,533 827 159 6 3 49 109 -49 118 116 4,792
Above Normal (16%) 1,646 2,206 1,859 469 61 7 101 248 -188 104 238 3,879
Below Normal (13%) 3,804 3,082 2,055 1,476 509 143 243 266 -482 115 403 157

Dry (24%) 2,456 2,685 1,945 1,148 305 120 192 175 -82 77 157 118
Critical (15%) 677 747 1,114 485 475 365 221 265 118 194 91 25

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.4.1. Sacramento River at Collinsville Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-75 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,632 11,890 9,578 5,063 1,781 1,464 2,090 3,090 4,155 6,476 8,660 10,127
20% 10,277 9,831 7,332 3,998 949 961 1,169 2,435 3,623 5,234 7,514 9,247
30% 10,141 9,585 4,732 3,041 606 426 769 1,962 3,340 4,700 7,013 8,896
40% 9,827 7,492 4,017 1,576 387 320 453 1,001 2,885 3,600 5,666 8,171
50% 8,639 3,336 3,369 1,222 281 244 322 698 2,293 2,932 4,968 6,885
60% 3,498 3,015 2,905 490 215 209 241 450 1,989 2,212 4,736 3,085
70% 1,470 1,410 1,029 222 198 193 218 326 1,397 2,004 4,502 1,602
80% 1,412 1,217 456 202 191 189 196 218 824 1,812 4,198 1,399
90% 1,298 1,110 222 188 186 187 190 188 272 1,471 3,961 1,323

Full Simulation Period
b 6,320 5,459 3,962 2,015 786 573 761 1,307 2,527 3,544 5,733 5,585

Wet (32%) 4,370 3,158 1,166 437 202 202 225 319 1,019 1,619 4,183 1,371
Above Normal (16%) 7,918 5,626 3,329 851 275 229 264 484 1,882 2,111 4,271 3,089
Below Normal (13%) 4,510 4,152 4,004 2,297 836 671 811 1,339 2,771 3,082 5,111 7,668

Dry (24%) 6,869 6,488 5,652 3,088 1,075 599 870 1,632 3,030 4,941 7,136 8,778
Critical (15%) 9,556 9,748 7,846 4,647 2,075 1,615 2,228 3,767 5,434 7,359 8,905 10,190

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,473 11,766 9,549 5,787 1,874 1,443 2,034 3,312 4,091 6,476 8,774 10,265
20% 10,316 10,036 9,229 4,708 962 974 1,448 2,492 3,643 5,299 7,615 9,272
30% 10,004 9,582 8,343 3,924 635 404 960 2,126 3,317 4,823 6,941 8,790
40% 9,525 9,380 7,191 1,805 387 347 700 1,558 2,966 3,326 5,638 7,814
50% 9,090 9,062 6,196 1,292 276 246 478 1,211 2,453 2,926 4,922 7,392
60% 8,738 8,417 4,254 537 212 203 300 808 2,026 2,259 4,719 7,055
70% 8,546 7,940 1,444 225 196 194 245 483 1,562 2,095 4,431 6,842
80% 8,062 7,019 924 200 190 189 195 260 1,055 1,881 4,283 6,655
90% 7,063 3,108 346 189 187 186 187 184 321 1,503 3,965 6,417

Full Simulation Period
b 8,974 8,210 5,317 2,300 801 573 848 1,520 2,604 3,586 5,768 7,701

Wet (32%) 7,796 6,755 1,924 491 202 207 273 471 1,124 1,679 4,162 6,134
Above Normal (16%) 9,825 7,890 4,901 1,000 262 224 349 768 1,940 2,155 4,365 6,907
Below Normal (13%) 8,504 7,415 6,070 2,839 866 676 979 1,668 2,876 3,070 5,050 7,399

Dry (24%) 9,320 9,273 7,532 3,550 1,062 596 973 1,844 3,079 4,904 7,199 8,884
Critical (15%) 10,461 10,663 8,736 5,052 2,188 1,613 2,307 3,932 5,486 7,543 9,042 10,260

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -159 -124 -29 724 92 -21 -56 222 -64 0 114 138
20% 40 206 1,897 710 13 13 279 57 20 66 102 25
30% -137 -3 3,611 882 29 -22 192 164 -23 123 -72 -106

40% -303 1,888 3,174 229 0 27 247 557 81 -274 -28 -357

50% 451 5,726 2,827 70 -5 2 156 514 160 -5 -45 507
60% 5,241 5,402 1,349 47 -2 -5 59 358 37 47 -17 3,971
70% 7,076 6,530 416 3 -2 0 27 157 165 90 -71 5,240
80% 6,650 5,801 467 -3 -2 0 -1 42 231 69 86 5,256
90% 5,765 1,999 124 0 1 -1 -2 -4 49 31 5 5,094

Full Simulation Period
b 2,654 2,751 1,355 285 15 1 88 213 76 42 35 2,115

Wet (32%) 3,425 3,597 757 54 -1 5 48 152 105 59 -21 4,763
Above Normal (16%) 1,907 2,265 1,572 149 -14 -4 85 284 58 44 93 3,818
Below Normal (13%) 3,994 3,264 2,066 543 30 5 167 329 105 -13 -61 -270

Dry (24%) 2,451 2,786 1,880 462 -13 -3 102 211 49 -37 63 106
Critical (15%) 904 915 890 405 114 -2 80 165 53 184 137 71

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.4.2. Sacramento River at Collinsville Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-76 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,632 11,890 9,578 5,063 1,781 1,464 2,090 3,090 4,155 6,476 8,660 10,127
20% 10,277 9,831 7,332 3,998 949 961 1,169 2,435 3,623 5,234 7,514 9,247
30% 10,141 9,585 4,732 3,041 606 426 769 1,962 3,340 4,700 7,013 8,896
40% 9,827 7,492 4,017 1,576 387 320 453 1,001 2,885 3,600 5,666 8,171
50% 8,639 3,336 3,369 1,222 281 244 322 698 2,293 2,932 4,968 6,885
60% 3,498 3,015 2,905 490 215 209 241 450 1,989 2,212 4,736 3,085
70% 1,470 1,410 1,029 222 198 193 218 326 1,397 2,004 4,502 1,602
80% 1,412 1,217 456 202 191 189 196 218 824 1,812 4,198 1,399
90% 1,298 1,110 222 188 186 187 190 188 272 1,471 3,961 1,323

Full Simulation Period
b 6,320 5,459 3,962 2,015 786 573 761 1,307 2,527 3,544 5,733 5,585

Wet (32%) 4,370 3,158 1,166 437 202 202 225 319 1,019 1,619 4,183 1,371
Above Normal (16%) 7,918 5,626 3,329 851 275 229 264 484 1,882 2,111 4,271 3,089
Below Normal (13%) 4,510 4,152 4,004 2,297 836 671 811 1,339 2,771 3,082 5,111 7,668

Dry (24%) 6,869 6,488 5,652 3,088 1,075 599 870 1,632 3,030 4,941 7,136 8,778
Critical (15%) 9,556 9,748 7,846 4,647 2,075 1,615 2,228 3,767 5,434 7,359 8,905 10,190

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,705 11,663 9,569 5,052 1,782 1,468 1,727 2,525 4,035 6,427 8,485 9,986
20% 10,368 9,986 7,171 4,034 950 978 1,075 1,987 3,386 5,074 7,505 9,231
30% 10,121 9,585 4,758 3,042 605 424 675 1,614 3,293 4,676 6,975 8,848
40% 9,781 7,463 3,988 1,630 387 319 431 939 2,780 3,601 5,629 8,104
50% 8,583 3,273 3,366 1,222 281 246 321 651 2,291 2,939 4,979 6,741
60% 3,488 2,950 2,905 488 215 208 242 459 1,984 2,219 4,721 3,119
70% 1,470 1,410 1,021 222 198 193 218 303 1,388 2,016 4,472 1,600
80% 1,413 1,219 460 202 191 189 198 218 825 1,814 4,170 1,404
90% 1,295 1,110 222 188 186 187 190 188 273 1,488 3,890 1,324

Full Simulation Period
b 6,311 5,440 3,967 2,039 804 574 682 1,148 2,424 3,494 5,684 5,571

Wet (32%) 4,367 3,175 1,168 437 202 202 224 306 1,015 1,598 4,138 1,371
Above Normal (16%) 7,893 5,516 3,295 850 275 229 264 474 1,874 2,111 4,272 3,103
Below Normal (13%) 4,522 4,157 4,009 2,301 835 670 725 1,189 2,726 3,065 5,071 7,586

Dry (24%) 6,861 6,468 5,682 3,112 1,081 600 739 1,414 2,917 4,887 7,081 8,770
Critical (15%) 9,529 9,725 7,860 4,772 2,188 1,625 1,993 3,221 4,976 7,175 8,795 10,167

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 74 -227 -9 -11 0 4 -363 -565 -119 -49 -175 -141

20% 92 156 -161 35 0 17 -94 -448 -237 -160 -9 -17

30% -20 0 26 0 -1 -2 -94 -348 -47 -25 -38 -48

40% -46 -29 -28 54 0 -1 -23 -62 -105 1 -37 -67

50% -56 -63 -3 0 0 2 -1 -47 -2 7 11 -143

60% -10 -66 0 -1 0 -1 1 9 -5 7 -16 34
70% 0 0 -7 0 0 0 0 -22 -9 11 -30 -3

80% 0 2 4 0 0 0 2 -1 1 2 -28 5
90% -3 0 0 0 0 0 0 0 0 16 -71 1

Full Simulation Period
b

-9 -19 5 25 18 2 -78 -159 -103 -49 -49 -14

Wet (32%) -3 17 2 0 0 0 -1 -13 -4 -21 -45 0
Above Normal (16%) -25 -109 -34 -1 0 0 0 -11 -8 0 1 14
Below Normal (13%) 12 6 6 5 -1 -1 -86 -150 -45 -17 -40 -83

Dry (24%) -7 -19 29 24 6 1 -132 -218 -113 -54 -56 -8

Critical (15%) -28 -23 13 125 114 10 -235 -546 -457 -184 -110 -22

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.4.3. Sacramento River at Collinsville Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-77 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,466 11,564 9,574 6,827 2,915 2,079 2,268 3,182 4,153 6,528 8,899 10,093
20% 10,165 9,824 9,367 5,863 1,446 1,055 1,498 2,452 3,462 5,402 7,644 9,312
30% 9,811 9,601 8,428 4,565 937 514 1,177 2,185 3,028 4,809 7,272 8,855
40% 9,549 9,369 7,734 2,753 570 406 783 1,403 2,397 3,484 6,003 8,173
50% 9,118 8,800 6,231 1,781 351 267 514 1,075 2,139 3,014 5,252 7,538
60% 8,747 8,357 4,144 797 217 206 316 723 1,804 2,442 4,820 7,164
70% 8,473 8,056 1,856 251 197 194 239 488 1,484 2,243 4,622 7,002
80% 8,043 7,074 940 202 189 189 195 222 949 1,891 4,481 6,761
90% 6,957 3,084 340 189 187 186 187 184 280 1,515 4,102 6,400

Full Simulation Period
b 8,887 8,107 5,432 2,689 1,009 677 904 1,498 2,415 3,660 5,913 7,773

Wet (32%) 7,833 6,691 1,993 596 208 206 274 428 970 1,737 4,299 6,163
Above Normal (16%) 9,564 7,831 5,188 1,319 337 236 365 733 1,694 2,215 4,509 6,968
Below Normal (13%) 8,314 7,234 6,059 3,773 1,345 814 1,055 1,605 2,288 3,197 5,514 7,826

Dry (24%) 9,325 9,173 7,597 4,236 1,380 719 1,062 1,807 2,948 5,018 7,294 8,896
Critical (15%) 10,233 10,495 8,960 5,132 2,549 1,979 2,449 4,032 5,552 7,552 8,997 10,215

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,632 11,890 9,578 5,063 1,781 1,464 2,090 3,090 4,155 6,476 8,660 10,127
20% 10,277 9,831 7,332 3,998 949 961 1,169 2,435 3,623 5,234 7,514 9,247
30% 10,141 9,585 4,732 3,041 606 426 769 1,962 3,340 4,700 7,013 8,896
40% 9,827 7,492 4,017 1,576 387 320 453 1,001 2,885 3,600 5,666 8,171
50% 8,639 3,336 3,369 1,222 281 244 322 698 2,293 2,932 4,968 6,885
60% 3,498 3,015 2,905 490 215 209 241 450 1,989 2,212 4,736 3,085
70% 1,470 1,410 1,029 222 198 193 218 326 1,397 2,004 4,502 1,602
80% 1,412 1,217 456 202 191 189 196 218 824 1,812 4,198 1,399
90% 1,298 1,110 222 188 186 187 190 188 272 1,471 3,961 1,323

Full Simulation Period
b 6,320 5,459 3,962 2,015 786 573 761 1,307 2,527 3,544 5,733 5,585

Wet (32%) 4,370 3,158 1,166 437 202 202 225 319 1,019 1,619 4,183 1,371
Above Normal (16%) 7,918 5,626 3,329 851 275 229 264 484 1,882 2,111 4,271 3,089
Below Normal (13%) 4,510 4,152 4,004 2,297 836 671 811 1,339 2,771 3,082 5,111 7,668

Dry (24%) 6,869 6,488 5,652 3,088 1,075 599 870 1,632 3,030 4,941 7,136 8,778
Critical (15%) 9,556 9,748 7,846 4,647 2,075 1,615 2,228 3,767 5,434 7,359 8,905 10,190

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 166 326 4 -1,764 -1,134 -615 -178 -92 2 -52 -240 34
20% 112 6 -2,035 -1,865 -497 -94 -329 -17 161 -168 -130 -65

30% 330 -16 -3,696 -1,524 -332 -89 -409 -223 313 -109 -259 41
40% 278 -1,877 -3,717 -1,177 -183 -85 -330 -402 487 117 -336 -3

50% -480 -5,464 -2,863 -559 -70 -22 -192 -377 154 -82 -284 -653

60% -5,249 -5,342 -1,239 -307 -2 3 -74 -273 185 -229 -83 -4,079

70% -7,003 -6,646 -827 -29 1 0 -21 -163 -87 -239 -120 -5,400

80% -6,631 -5,857 -484 1 2 0 2 -4 -125 -78 -284 -5,362

90% -5,658 -1,974 -118 0 -1 0 2 4 -8 -44 -142 -5,077

Full Simulation Period
b

-2,567 -2,648 -1,470 -674 -224 -104 -143 -191 113 -116 -180 -2,188

Wet (32%) -3,462 -3,533 -827 -159 -6 -3 -49 -109 49 -118 -116 -4,792

Above Normal (16%) -1,646 -2,206 -1,859 -469 -61 -7 -101 -248 188 -104 -238 -3,879

Below Normal (13%) -3,804 -3,082 -2,055 -1,476 -509 -143 -243 -266 482 -115 -403 -157

Dry (24%) -2,456 -2,685 -1,945 -1,148 -305 -120 -192 -175 82 -77 -157 -118

Critical (15%) -677 -747 -1,114 -485 -475 -365 -221 -265 -118 -194 -91 -25

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.4.4. Sacramento River at Collinsville Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-78 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,466 11,564 9,574 6,827 2,915 2,079 2,268 3,182 4,153 6,528 8,899 10,093
20% 10,165 9,824 9,367 5,863 1,446 1,055 1,498 2,452 3,462 5,402 7,644 9,312
30% 9,811 9,601 8,428 4,565 937 514 1,177 2,185 3,028 4,809 7,272 8,855
40% 9,549 9,369 7,734 2,753 570 406 783 1,403 2,397 3,484 6,003 8,173
50% 9,118 8,800 6,231 1,781 351 267 514 1,075 2,139 3,014 5,252 7,538
60% 8,747 8,357 4,144 797 217 206 316 723 1,804 2,442 4,820 7,164
70% 8,473 8,056 1,856 251 197 194 239 488 1,484 2,243 4,622 7,002
80% 8,043 7,074 940 202 189 189 195 222 949 1,891 4,481 6,761
90% 6,957 3,084 340 189 187 186 187 184 280 1,515 4,102 6,400

Full Simulation Period
b 8,887 8,107 5,432 2,689 1,009 677 904 1,498 2,415 3,660 5,913 7,773

Wet (32%) 7,833 6,691 1,993 596 208 206 274 428 970 1,737 4,299 6,163
Above Normal (16%) 9,564 7,831 5,188 1,319 337 236 365 733 1,694 2,215 4,509 6,968
Below Normal (13%) 8,314 7,234 6,059 3,773 1,345 814 1,055 1,605 2,288 3,197 5,514 7,826

Dry (24%) 9,325 9,173 7,597 4,236 1,380 719 1,062 1,807 2,948 5,018 7,294 8,896
Critical (15%) 10,233 10,495 8,960 5,132 2,549 1,979 2,449 4,032 5,552 7,552 8,997 10,215

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,473 11,766 9,549 5,787 1,874 1,443 2,034 3,312 4,091 6,476 8,774 10,265
20% 10,316 10,036 9,229 4,708 962 974 1,448 2,492 3,643 5,299 7,615 9,272
30% 10,004 9,582 8,343 3,924 635 404 960 2,126 3,317 4,823 6,941 8,790
40% 9,525 9,380 7,191 1,805 387 347 700 1,558 2,966 3,326 5,638 7,814
50% 9,090 9,062 6,196 1,292 276 246 478 1,211 2,453 2,926 4,922 7,392
60% 8,738 8,417 4,254 537 212 203 300 808 2,026 2,259 4,719 7,055
70% 8,546 7,940 1,444 225 196 194 245 483 1,562 2,095 4,431 6,842
80% 8,062 7,019 924 200 190 189 195 260 1,055 1,881 4,283 6,655
90% 7,063 3,108 346 189 187 186 187 184 321 1,503 3,965 6,417

Full Simulation Period
b 8,974 8,210 5,317 2,300 801 573 848 1,520 2,604 3,586 5,768 7,701

Wet (32%) 7,796 6,755 1,924 491 202 207 273 471 1,124 1,679 4,162 6,134
Above Normal (16%) 9,825 7,890 4,901 1,000 262 224 349 768 1,940 2,155 4,365 6,907
Below Normal (13%) 8,504 7,415 6,070 2,839 866 676 979 1,668 2,876 3,070 5,050 7,399

Dry (24%) 9,320 9,273 7,532 3,550 1,062 596 973 1,844 3,079 4,904 7,199 8,884
Critical (15%) 10,461 10,663 8,736 5,052 2,188 1,613 2,307 3,932 5,486 7,543 9,042 10,260

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7 202 -25 -1,040 -1,041 -636 -234 130 -62 -52 -125 172
20% 151 212 -138 -1,155 -484 -81 -50 40 182 -103 -29 -40

30% 193 -18 -86 -641 -303 -111 -217 -59 289 14 -332 -64

40% -25 11 -543 -947 -183 -58 -83 154 569 -158 -365 -359

50% -29 262 -36 -489 -75 -21 -37 137 313 -88 -329 -146

60% -9 60 110 -260 -5 -3 -15 85 222 -183 -101 -109

70% 73 -116 -411 -26 -1 0 6 -5 78 -149 -191 -160

80% 19 -55 -16 -2 0 -1 0 38 106 -9 -198 -106

90% 106 25 6 0 0 0 0 0 41 -12 -137 17

Full Simulation Period
b 87 103 -115 -388 -209 -103 -56 22 189 -74 -145 -73

Wet (32%) -37 64 -70 -105 -6 2 -1 43 154 -59 -137 -29

Above Normal (16%) 261 59 -287 -320 -75 -12 -16 36 246 -60 -144 -61

Below Normal (13%) 190 181 11 -933 -479 -138 -76 63 588 -128 -464 -427

Dry (24%) -5 100 -65 -686 -318 -123 -90 36 131 -114 -95 -12

Critical (15%) 228 168 -224 -80 -361 -366 -141 -100 -65 -10 45 45

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.4.5. Sacramento River at Collinsville Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,466 11,564 9,574 6,827 2,915 2,079 2,268 3,182 4,153 6,528 8,899 10,093
20% 10,165 9,824 9,367 5,863 1,446 1,055 1,498 2,452 3,462 5,402 7,644 9,312
30% 9,811 9,601 8,428 4,565 937 514 1,177 2,185 3,028 4,809 7,272 8,855
40% 9,549 9,369 7,734 2,753 570 406 783 1,403 2,397 3,484 6,003 8,173
50% 9,118 8,800 6,231 1,781 351 267 514 1,075 2,139 3,014 5,252 7,538
60% 8,747 8,357 4,144 797 217 206 316 723 1,804 2,442 4,820 7,164
70% 8,473 8,056 1,856 251 197 194 239 488 1,484 2,243 4,622 7,002
80% 8,043 7,074 940 202 189 189 195 222 949 1,891 4,481 6,761
90% 6,957 3,084 340 189 187 186 187 184 280 1,515 4,102 6,400

Full Simulation Period
b 8,887 8,107 5,432 2,689 1,009 677 904 1,498 2,415 3,660 5,913 7,773

Wet (32%) 7,833 6,691 1,993 596 208 206 274 428 970 1,737 4,299 6,163
Above Normal (16%) 9,564 7,831 5,188 1,319 337 236 365 733 1,694 2,215 4,509 6,968
Below Normal (13%) 8,314 7,234 6,059 3,773 1,345 814 1,055 1,605 2,288 3,197 5,514 7,826

Dry (24%) 9,325 9,173 7,597 4,236 1,380 719 1,062 1,807 2,948 5,018 7,294 8,896
Critical (15%) 10,233 10,495 8,960 5,132 2,549 1,979 2,449 4,032 5,552 7,552 8,997 10,215

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11,705 11,663 9,569 5,052 1,782 1,468 1,727 2,525 4,035 6,427 8,485 9,986
20% 10,368 9,986 7,171 4,034 950 978 1,075 1,987 3,386 5,074 7,505 9,231
30% 10,121 9,585 4,758 3,042 605 424 675 1,614 3,293 4,676 6,975 8,848
40% 9,781 7,463 3,988 1,630 387 319 431 939 2,780 3,601 5,629 8,104
50% 8,583 3,273 3,366 1,222 281 246 321 651 2,291 2,939 4,979 6,741
60% 3,488 2,950 2,905 488 215 208 242 459 1,984 2,219 4,721 3,119
70% 1,470 1,410 1,021 222 198 193 218 303 1,388 2,016 4,472 1,600
80% 1,413 1,219 460 202 191 189 198 218 825 1,814 4,170 1,404
90% 1,295 1,110 222 188 186 187 190 188 273 1,488 3,890 1,324

Full Simulation Period
b 6,311 5,440 3,967 2,039 804 574 682 1,148 2,424 3,494 5,684 5,571

Wet (32%) 4,367 3,175 1,168 437 202 202 224 306 1,015 1,598 4,138 1,371
Above Normal (16%) 7,893 5,516 3,295 850 275 229 264 474 1,874 2,111 4,272 3,103
Below Normal (13%) 4,522 4,157 4,009 2,301 835 670 725 1,189 2,726 3,065 5,071 7,586

Dry (24%) 6,861 6,468 5,682 3,112 1,081 600 739 1,414 2,917 4,887 7,081 8,770
Critical (15%) 9,529 9,725 7,860 4,772 2,188 1,625 1,993 3,221 4,976 7,175 8,795 10,167

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 239 99 -5 -1,775 -1,133 -611 -541 -657 -118 -101 -414 -107

20% 203 162 -2,196 -1,830 -496 -77 -423 -465 -76 -328 -139 -82

30% 310 -16 -3,670 -1,524 -333 -91 -503 -572 266 -134 -297 -7

40% 232 -1,906 -3,745 -1,123 -183 -86 -352 -465 383 118 -373 -69

50% -535 -5,527 -2,866 -559 -70 -20 -193 -424 152 -75 -273 -797

60% -5,259 -5,408 -1,239 -309 -2 2 -74 -264 180 -222 -99 -4,045

70% -7,003 -6,646 -834 -29 1 0 -21 -185 -96 -228 -150 -5,403

80% -6,630 -5,855 -480 0 2 0 3 -5 -124 -76 -312 -5,357

90% -5,661 -1,974 -118 0 0 0 2 4 -8 -28 -212 -5,076

Full Simulation Period
b

-2,576 -2,667 -1,465 -649 -206 -102 -222 -350 10 -166 -230 -2,202

Wet (32%) -3,465 -3,516 -825 -159 -6 -3 -50 -122 45 -139 -161 -4,792

Above Normal (16%) -1,671 -2,315 -1,893 -470 -61 -7 -101 -259 180 -105 -237 -3,865

Below Normal (13%) -3,792 -3,077 -2,049 -1,471 -510 -144 -329 -416 438 -133 -443 -240

Dry (24%) -2,463 -2,705 -1,916 -1,124 -299 -119 -324 -393 -31 -130 -213 -126

Critical (15%) -705 -770 -1,100 -360 -361 -355 -455 -811 -575 -378 -201 -47

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.4.6. Sacramento River at Collinsville Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Figure 6E.B.5.1. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.2. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.3. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.4. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.5. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.6. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.7. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.8. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-89 July 2015



Figure 6E.B.5.9. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.10. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.11. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.5.12. Sacramento River at Mallard Slough Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,237 15,536 13,384 8,515 3,874 3,239 4,335 5,680 7,198 9,928 12,185 13,719
20% 14,012 13,740 11,351 7,235 2,267 2,304 2,663 4,804 6,453 8,676 10,986 12,881
30% 13,861 13,299 8,120 5,800 1,231 978 1,835 4,016 6,001 7,995 10,513 12,500
40% 13,538 11,380 6,987 3,300 751 768 1,116 2,335 5,450 6,496 9,098 11,747
50% 12,409 6,217 6,205 2,430 463 428 742 1,724 4,356 5,735 8,265 10,544
60% 6,299 5,882 5,494 1,171 259 279 434 1,068 4,011 4,567 7,965 5,899
70% 3,172 3,144 2,322 335 218 209 313 743 3,067 4,239 7,617 3,301
80% 3,053 2,870 865 218 202 197 214 347 1,874 3,867 7,199 3,016
90% 2,914 2,710 319 194 192 192 196 198 601 3,339 6,910 2,938

Full Simulation Period
b 9,172 8,228 6,310 3,544 1,486 1,142 1,535 2,514 4,524 6,181 8,988 8,454

Wet (32%) 6,802 5,359 2,156 746 239 263 337 600 2,026 3,434 7,135 2,988
Above Normal (16%) 11,047 8,470 5,608 1,574 459 352 482 1,112 3,727 4,399 7,324 5,906
Below Normal (13%) 6,911 6,624 6,658 4,288 1,703 1,514 1,817 2,841 5,141 5,934 8,443 11,307

Dry (24%) 9,942 9,655 8,869 5,570 2,142 1,279 1,905 3,351 5,537 8,238 10,656 12,439
Critical (15%) 13,064 13,275 11,485 7,685 4,007 3,337 4,399 6,486 8,542 10,858 12,525 13,801

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,090 15,314 13,389 10,837 5,727 4,332 4,576 5,857 7,222 9,867 12,466 13,714
20% 13,893 13,680 13,246 9,520 3,298 2,537 3,316 4,889 6,259 8,724 11,178 12,976
30% 13,545 13,389 12,331 7,985 2,148 1,232 2,636 4,475 5,630 8,118 10,782 12,513
40% 13,332 13,129 11,675 5,376 1,062 1,012 1,856 3,141 4,780 6,416 9,510 11,868
50% 12,917 12,752 10,145 3,654 654 562 1,293 2,552 4,332 5,844 8,488 11,234
60% 12,563 12,217 7,519 1,717 333 276 754 1,751 3,874 4,942 7,987 10,807
70% 12,314 11,977 4,052 393 217 210 379 1,247 3,159 4,624 7,792 10,651
80% 11,890 10,939 1,860 234 203 199 224 444 2,199 3,992 7,567 10,415
90% 10,671 6,016 549 195 191 194 195 201 640 3,386 7,097 10,072

Full Simulation Period
b 12,558 11,604 8,216 4,552 1,923 1,359 1,857 2,909 4,430 6,308 9,200 11,360

Wet (32%) 11,338 9,856 3,407 1,042 262 275 480 866 1,996 3,614 7,282 9,584
Above Normal (16%) 13,300 11,306 8,006 2,349 621 377 770 1,688 3,550 4,561 7,621 10,626
Below Normal (13%) 12,105 10,844 9,298 6,338 2,544 1,773 2,346 3,389 4,596 6,053 8,887 11,489

Dry (24%) 13,074 12,921 11,277 7,247 2,789 1,594 2,328 3,716 5,491 8,252 10,831 12,584
Critical (15%) 13,952 14,214 12,773 8,412 4,920 3,998 4,785 6,873 8,734 11,031 12,635 13,844

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -147 -222 6 2,321 1,852 1,093 240 177 24 -61 281 -5

20% -119 -60 1,895 2,285 1,031 233 653 84 -193 48 192 95
30% -315 90 4,211 2,185 916 254 801 459 -372 122 269 12
40% -206 1,749 4,688 2,076 311 244 740 806 -669 -80 411 121
50% 508 6,536 3,940 1,224 191 134 552 827 -24 110 223 690
60% 6,263 6,335 2,025 546 74 -3 321 683 -137 376 21 4,908
70% 9,142 8,834 1,731 58 0 1 66 504 92 385 175 7,350
80% 8,837 8,069 995 16 1 2 9 97 325 125 369 7,399
90% 7,757 3,307 230 1 -1 2 -1 3 39 48 188 7,134

Full Simulation Period
b 3,386 3,376 1,907 1,007 437 216 322 395 -94 127 212 2,906

Wet (32%) 4,535 4,497 1,251 296 23 12 144 266 -31 180 147 6,596
Above Normal (16%) 2,253 2,837 2,398 776 162 24 287 576 -177 161 297 4,720
Below Normal (13%) 5,194 4,220 2,639 2,050 841 259 530 548 -545 119 444 182

Dry (24%) 3,132 3,266 2,408 1,677 647 316 423 365 -46 15 176 145
Critical (15%) 888 939 1,288 728 914 661 386 387 192 173 110 44

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.5.1. Sacramento River at Mallard Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-94 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,237 15,536 13,384 8,515 3,874 3,239 4,335 5,680 7,198 9,928 12,185 13,719
20% 14,012 13,740 11,351 7,235 2,267 2,304 2,663 4,804 6,453 8,676 10,986 12,881
30% 13,861 13,299 8,120 5,800 1,231 978 1,835 4,016 6,001 7,995 10,513 12,500
40% 13,538 11,380 6,987 3,300 751 768 1,116 2,335 5,450 6,496 9,098 11,747
50% 12,409 6,217 6,205 2,430 463 428 742 1,724 4,356 5,735 8,265 10,544
60% 6,299 5,882 5,494 1,171 259 279 434 1,068 4,011 4,567 7,965 5,899
70% 3,172 3,144 2,322 335 218 209 313 743 3,067 4,239 7,617 3,301
80% 3,053 2,870 865 218 202 197 214 347 1,874 3,867 7,199 3,016
90% 2,914 2,710 319 194 192 192 196 198 601 3,339 6,910 2,938

Full Simulation Period
b 9,172 8,228 6,310 3,544 1,486 1,142 1,535 2,514 4,524 6,181 8,988 8,454

Wet (32%) 6,802 5,359 2,156 746 239 263 337 600 2,026 3,434 7,135 2,988
Above Normal (16%) 11,047 8,470 5,608 1,574 459 352 482 1,112 3,727 4,399 7,324 5,906
Below Normal (13%) 6,911 6,624 6,658 4,288 1,703 1,514 1,817 2,841 5,141 5,934 8,443 11,307

Dry (24%) 9,942 9,655 8,869 5,570 2,142 1,279 1,905 3,351 5,537 8,238 10,656 12,439
Critical (15%) 13,064 13,275 11,485 7,685 4,007 3,337 4,399 6,486 8,542 10,858 12,525 13,801

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,057 15,546 13,418 9,561 4,084 3,235 4,246 6,006 7,191 9,816 12,314 13,839
20% 14,010 13,829 13,051 8,216 2,276 2,279 3,152 4,927 6,524 8,685 11,103 12,914
30% 13,745 13,428 12,346 7,068 1,309 990 2,203 4,416 6,017 8,138 10,465 12,542
40% 13,315 13,176 11,259 3,682 896 795 1,716 3,375 5,588 6,304 9,061 11,552
50% 12,840 12,899 10,075 2,606 500 477 1,215 2,780 4,796 5,766 8,142 11,000
60% 12,448 12,287 7,575 1,162 238 283 724 1,939 4,161 4,674 7,935 10,673
70% 12,276 11,957 3,033 329 215 207 418 1,255 3,390 4,326 7,533 10,424
80% 11,908 10,870 1,784 218 202 198 218 545 2,393 4,051 7,331 10,318
90% 10,908 5,736 545 194 191 193 193 203 769 3,420 6,815 10,079

Full Simulation Period
b 12,624 11,713 8,056 3,923 1,508 1,146 1,747 2,951 4,715 6,235 9,024 11,274

Wet (32%) 11,282 9,923 3,256 836 244 281 481 953 2,268 3,536 7,094 9,531
Above Normal (16%) 13,538 11,404 7,647 1,784 432 345 727 1,769 3,947 4,484 7,437 10,553
Below Normal (13%) 12,284 11,066 9,318 4,963 1,736 1,505 2,183 3,464 5,380 5,934 8,395 11,074

Dry (24%) 13,047 13,005 11,194 6,205 2,134 1,278 2,141 3,771 5,669 8,177 10,724 12,554
Critical (15%) 14,150 14,364 12,508 8,170 4,160 3,340 4,538 6,720 8,645 11,020 12,671 13,879

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -180 10 35 1,046 210 -4 -89 326 -7 -112 129 120
20% -2 89 1,700 981 9 -25 489 123 72 9 117 33
30% -115 129 4,226 1,268 78 13 368 399 16 143 -48 42
40% -223 1,796 4,272 382 145 27 600 1,039 138 -193 -38 -195

50% 431 6,682 3,871 175 37 49 474 1,055 440 31 -123 456
60% 6,149 6,405 2,081 -9 -21 4 290 870 150 108 -31 4,774
70% 9,104 8,813 711 -6 -3 -2 105 512 323 87 -84 7,123
80% 8,856 8,000 919 0 0 1 3 199 519 184 132 7,301
90% 7,994 3,027 227 0 -1 1 -3 5 168 81 -94 7,140

Full Simulation Period
b 3,452 3,485 1,746 378 22 4 212 437 191 55 36 2,820

Wet (32%) 4,480 4,564 1,100 90 5 18 144 354 242 102 -42 6,543
Above Normal (16%) 2,491 2,935 2,039 210 -27 -7 245 658 220 85 114 4,647
Below Normal (13%) 5,373 4,442 2,660 676 33 -8 366 623 240 0 -48 -233

Dry (24%) 3,105 3,350 2,325 635 -8 0 236 420 132 -61 69 115
Critical (15%) 1,086 1,089 1,024 485 153 2 139 235 103 162 145 78

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.5.2. Sacramento River at Mallard Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-95 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,237 15,536 13,384 8,515 3,874 3,239 4,335 5,680 7,198 9,928 12,185 13,719
20% 14,012 13,740 11,351 7,235 2,267 2,304 2,663 4,804 6,453 8,676 10,986 12,881
30% 13,861 13,299 8,120 5,800 1,231 978 1,835 4,016 6,001 7,995 10,513 12,500
40% 13,538 11,380 6,987 3,300 751 768 1,116 2,335 5,450 6,496 9,098 11,747
50% 12,409 6,217 6,205 2,430 463 428 742 1,724 4,356 5,735 8,265 10,544
60% 6,299 5,882 5,494 1,171 259 279 434 1,068 4,011 4,567 7,965 5,899
70% 3,172 3,144 2,322 335 218 209 313 743 3,067 4,239 7,617 3,301
80% 3,053 2,870 865 218 202 197 214 347 1,874 3,867 7,199 3,016
90% 2,914 2,710 319 194 192 192 196 198 601 3,339 6,910 2,938

Full Simulation Period
b 9,172 8,228 6,310 3,544 1,486 1,142 1,535 2,514 4,524 6,181 8,988 8,454

Wet (32%) 6,802 5,359 2,156 746 239 263 337 600 2,026 3,434 7,135 2,988
Above Normal (16%) 11,047 8,470 5,608 1,574 459 352 482 1,112 3,727 4,399 7,324 5,906
Below Normal (13%) 6,911 6,624 6,658 4,288 1,703 1,514 1,817 2,841 5,141 5,934 8,443 11,307

Dry (24%) 9,942 9,655 8,869 5,570 2,142 1,279 1,905 3,351 5,537 8,238 10,656 12,439
Critical (15%) 13,064 13,275 11,485 7,685 4,007 3,337 4,399 6,486 8,542 10,858 12,525 13,801

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,241 15,424 13,385 8,505 3,884 3,243 3,734 4,783 7,058 9,914 12,121 13,600
20% 14,093 13,761 11,175 7,258 2,272 2,304 2,491 4,167 6,137 8,512 11,041 12,828
30% 13,846 13,301 8,136 5,800 1,229 993 1,697 3,484 5,932 7,935 10,490 12,552
40% 13,449 11,350 6,985 3,299 748 768 1,031 2,209 5,214 6,470 9,070 11,707
50% 12,255 6,186 6,218 2,436 463 439 746 1,628 4,380 5,741 8,281 10,422
60% 6,301 5,816 5,492 1,168 258 278 439 1,106 4,009 4,587 7,916 5,949
70% 3,171 3,143 2,289 333 218 208 313 703 3,037 4,240 7,575 3,297
80% 3,061 2,871 872 218 202 197 216 331 1,857 3,882 7,148 3,023
90% 2,909 2,711 331 194 192 192 196 198 602 3,351 6,916 2,949

Full Simulation Period
b 9,163 8,199 6,309 3,570 1,508 1,146 1,397 2,262 4,383 6,124 8,938 8,441

Wet (32%) 6,800 5,380 2,158 745 239 263 333 570 2,015 3,396 7,077 2,987
Above Normal (16%) 11,030 8,291 5,547 1,571 459 353 480 1,080 3,707 4,398 7,322 5,925
Below Normal (13%) 6,923 6,630 6,665 4,294 1,702 1,513 1,653 2,579 5,058 5,909 8,397 11,232

Dry (24%) 9,931 9,633 8,899 5,601 2,152 1,282 1,657 2,968 5,362 8,190 10,613 12,432
Critical (15%) 13,035 13,254 11,487 7,809 4,145 3,357 4,027 5,741 7,997 10,656 12,425 13,773

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4 -112 1 -10 10 4 -602 -896 -140 -14 -64 -119

20% 82 21 -176 23 5 0 -172 -637 -315 -164 55 -53

30% -14 2 16 0 -3 15 -138 -532 -69 -60 -23 51
40% -89 -31 -3 -1 -3 0 -85 -126 -236 -27 -29 -40

50% -154 -31 14 6 0 11 4 -96 24 6 16 -122

60% 2 -66 -2 -3 -1 -1 6 38 -2 20 -50 49
70% -1 0 -33 -3 0 0 0 -40 -30 1 -43 -4

80% 8 1 7 -1 0 0 1 -16 -17 15 -50 7
90% -5 2 12 0 0 0 0 0 1 13 6 10

Full Simulation Period
b

-9 -29 0 26 22 4 -138 -252 -140 -57 -50 -13

Wet (32%) -2 21 2 -1 0 0 -3 -29 -12 -38 -59 -1

Above Normal (16%) -17 -179 -60 -2 0 0 -2 -32 -20 -1 -2 19
Below Normal (13%) 12 6 6 7 -1 -1 -163 -262 -82 -25 -46 -75

Dry (24%) -11 -22 30 31 9 3 -248 -383 -175 -48 -43 -7

Critical (15%) -29 -21 2 124 139 20 -372 -744 -545 -202 -100 -28

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.5.3. Sacramento River at Mallard Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-96 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,090 15,314 13,389 10,837 5,727 4,332 4,576 5,857 7,222 9,867 12,466 13,714
20% 13,893 13,680 13,246 9,520 3,298 2,537 3,316 4,889 6,259 8,724 11,178 12,976
30% 13,545 13,389 12,331 7,985 2,148 1,232 2,636 4,475 5,630 8,118 10,782 12,513
40% 13,332 13,129 11,675 5,376 1,062 1,012 1,856 3,141 4,780 6,416 9,510 11,868
50% 12,917 12,752 10,145 3,654 654 562 1,293 2,552 4,332 5,844 8,488 11,234
60% 12,563 12,217 7,519 1,717 333 276 754 1,751 3,874 4,942 7,987 10,807
70% 12,314 11,977 4,052 393 217 210 379 1,247 3,159 4,624 7,792 10,651
80% 11,890 10,939 1,860 234 203 199 224 444 2,199 3,992 7,567 10,415
90% 10,671 6,016 549 195 191 194 195 201 640 3,386 7,097 10,072

Full Simulation Period
b 12,558 11,604 8,216 4,552 1,923 1,359 1,857 2,909 4,430 6,308 9,200 11,360

Wet (32%) 11,338 9,856 3,407 1,042 262 275 480 866 1,996 3,614 7,282 9,584
Above Normal (16%) 13,300 11,306 8,006 2,349 621 377 770 1,688 3,550 4,561 7,621 10,626
Below Normal (13%) 12,105 10,844 9,298 6,338 2,544 1,773 2,346 3,389 4,596 6,053 8,887 11,489

Dry (24%) 13,074 12,921 11,277 7,247 2,789 1,594 2,328 3,716 5,491 8,252 10,831 12,584
Critical (15%) 13,952 14,214 12,773 8,412 4,920 3,998 4,785 6,873 8,734 11,031 12,635 13,844

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,237 15,536 13,384 8,515 3,874 3,239 4,335 5,680 7,198 9,928 12,185 13,719
20% 14,012 13,740 11,351 7,235 2,267 2,304 2,663 4,804 6,453 8,676 10,986 12,881
30% 13,861 13,299 8,120 5,800 1,231 978 1,835 4,016 6,001 7,995 10,513 12,500
40% 13,538 11,380 6,987 3,300 751 768 1,116 2,335 5,450 6,496 9,098 11,747
50% 12,409 6,217 6,205 2,430 463 428 742 1,724 4,356 5,735 8,265 10,544
60% 6,299 5,882 5,494 1,171 259 279 434 1,068 4,011 4,567 7,965 5,899
70% 3,172 3,144 2,322 335 218 209 313 743 3,067 4,239 7,617 3,301
80% 3,053 2,870 865 218 202 197 214 347 1,874 3,867 7,199 3,016
90% 2,914 2,710 319 194 192 192 196 198 601 3,339 6,910 2,938

Full Simulation Period
b 9,172 8,228 6,310 3,544 1,486 1,142 1,535 2,514 4,524 6,181 8,988 8,454

Wet (32%) 6,802 5,359 2,156 746 239 263 337 600 2,026 3,434 7,135 2,988
Above Normal (16%) 11,047 8,470 5,608 1,574 459 352 482 1,112 3,727 4,399 7,324 5,906
Below Normal (13%) 6,911 6,624 6,658 4,288 1,703 1,514 1,817 2,841 5,141 5,934 8,443 11,307

Dry (24%) 9,942 9,655 8,869 5,570 2,142 1,279 1,905 3,351 5,537 8,238 10,656 12,439
Critical (15%) 13,064 13,275 11,485 7,685 4,007 3,337 4,399 6,486 8,542 10,858 12,525 13,801

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 147 222 -6 -2,321 -1,852 -1,093 -240 -177 -24 61 -281 5
20% 119 60 -1,895 -2,285 -1,031 -233 -653 -84 193 -48 -192 -95

30% 315 -90 -4,211 -2,185 -916 -254 -801 -459 372 -122 -269 -12

40% 206 -1,749 -4,688 -2,076 -311 -244 -740 -806 669 80 -411 -121

50% -508 -6,536 -3,940 -1,224 -191 -134 -552 -827 24 -110 -223 -690

60% -6,263 -6,335 -2,025 -546 -74 3 -321 -683 137 -376 -21 -4,908

70% -9,142 -8,834 -1,731 -58 0 -1 -66 -504 -92 -385 -175 -7,350

80% -8,837 -8,069 -995 -16 -1 -2 -9 -97 -325 -125 -369 -7,399

90% -7,757 -3,307 -230 -1 1 -2 1 -3 -39 -48 -188 -7,134

Full Simulation Period
b

-3,386 -3,376 -1,907 -1,007 -437 -216 -322 -395 94 -127 -212 -2,906

Wet (32%) -4,535 -4,497 -1,251 -296 -23 -12 -144 -266 31 -180 -147 -6,596

Above Normal (16%) -2,253 -2,837 -2,398 -776 -162 -24 -287 -576 177 -161 -297 -4,720

Below Normal (13%) -5,194 -4,220 -2,639 -2,050 -841 -259 -530 -548 545 -119 -444 -182

Dry (24%) -3,132 -3,266 -2,408 -1,677 -647 -316 -423 -365 46 -15 -176 -145

Critical (15%) -888 -939 -1,288 -728 -914 -661 -386 -387 -192 -173 -110 -44

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.5.4. Sacramento River at Mallard Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-97 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,090 15,314 13,389 10,837 5,727 4,332 4,576 5,857 7,222 9,867 12,466 13,714
20% 13,893 13,680 13,246 9,520 3,298 2,537 3,316 4,889 6,259 8,724 11,178 12,976
30% 13,545 13,389 12,331 7,985 2,148 1,232 2,636 4,475 5,630 8,118 10,782 12,513
40% 13,332 13,129 11,675 5,376 1,062 1,012 1,856 3,141 4,780 6,416 9,510 11,868
50% 12,917 12,752 10,145 3,654 654 562 1,293 2,552 4,332 5,844 8,488 11,234
60% 12,563 12,217 7,519 1,717 333 276 754 1,751 3,874 4,942 7,987 10,807
70% 12,314 11,977 4,052 393 217 210 379 1,247 3,159 4,624 7,792 10,651
80% 11,890 10,939 1,860 234 203 199 224 444 2,199 3,992 7,567 10,415
90% 10,671 6,016 549 195 191 194 195 201 640 3,386 7,097 10,072

Full Simulation Period
b 12,558 11,604 8,216 4,552 1,923 1,359 1,857 2,909 4,430 6,308 9,200 11,360

Wet (32%) 11,338 9,856 3,407 1,042 262 275 480 866 1,996 3,614 7,282 9,584
Above Normal (16%) 13,300 11,306 8,006 2,349 621 377 770 1,688 3,550 4,561 7,621 10,626
Below Normal (13%) 12,105 10,844 9,298 6,338 2,544 1,773 2,346 3,389 4,596 6,053 8,887 11,489

Dry (24%) 13,074 12,921 11,277 7,247 2,789 1,594 2,328 3,716 5,491 8,252 10,831 12,584
Critical (15%) 13,952 14,214 12,773 8,412 4,920 3,998 4,785 6,873 8,734 11,031 12,635 13,844

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,057 15,546 13,418 9,561 4,084 3,235 4,246 6,006 7,191 9,816 12,314 13,839
20% 14,010 13,829 13,051 8,216 2,276 2,279 3,152 4,927 6,524 8,685 11,103 12,914
30% 13,745 13,428 12,346 7,068 1,309 990 2,203 4,416 6,017 8,138 10,465 12,542
40% 13,315 13,176 11,259 3,682 896 795 1,716 3,375 5,588 6,304 9,061 11,552
50% 12,840 12,899 10,075 2,606 500 477 1,215 2,780 4,796 5,766 8,142 11,000
60% 12,448 12,287 7,575 1,162 238 283 724 1,939 4,161 4,674 7,935 10,673
70% 12,276 11,957 3,033 329 215 207 418 1,255 3,390 4,326 7,533 10,424
80% 11,908 10,870 1,784 218 202 198 218 545 2,393 4,051 7,331 10,318
90% 10,908 5,736 545 194 191 193 193 203 769 3,420 6,815 10,079

Full Simulation Period
b 12,624 11,713 8,056 3,923 1,508 1,146 1,747 2,951 4,715 6,235 9,024 11,274

Wet (32%) 11,282 9,923 3,256 836 244 281 481 953 2,268 3,536 7,094 9,531
Above Normal (16%) 13,538 11,404 7,647 1,784 432 345 727 1,769 3,947 4,484 7,437 10,553
Below Normal (13%) 12,284 11,066 9,318 4,963 1,736 1,505 2,183 3,464 5,380 5,934 8,395 11,074

Dry (24%) 13,047 13,005 11,194 6,205 2,134 1,278 2,141 3,771 5,669 8,177 10,724 12,554
Critical (15%) 14,150 14,364 12,508 8,170 4,160 3,340 4,538 6,720 8,645 11,020 12,671 13,879

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -33 232 29 -1,276 -1,643 -1,097 -329 149 -31 -51 -152 125
20% 117 149 -195 -1,304 -1,022 -258 -164 38 265 -39 -75 -62

30% 200 39 15 -917 -839 -241 -433 -59 388 20 -317 29
40% -17 47 -416 -1,694 -165 -217 -140 234 807 -112 -449 -316

50% -77 147 -70 -1,048 -154 -85 -78 228 464 -78 -346 -234

60% -115 70 57 -555 -95 7 -31 188 287 -268 -52 -134

70% -39 -21 -1,019 -64 -3 -3 39 8 232 -298 -259 -227

80% 18 -69 -76 -16 -1 -1 -6 102 194 59 -237 -97

90% 237 -280 -4 -1 0 -1 -1 2 130 34 -282 6

Full Simulation Period
b 66 109 -161 -629 -415 -212 -110 42 285 -73 -176 -86

Wet (32%) -56 67 -151 -206 -18 6 0 87 273 -78 -188 -53

Above Normal (16%) 238 98 -359 -565 -189 -31 -43 82 398 -77 -183 -73

Below Normal (13%) 179 222 20 -1,374 -808 -268 -163 75 785 -119 -492 -415

Dry (24%) -27 83 -83 -1,042 -655 -316 -187 55 178 -76 -107 -30

Critical (15%) 198 150 -264 -243 -761 -658 -247 -153 -89 -11 35 35

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.5.5. Sacramento River at Mallard Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-98 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,090 15,314 13,389 10,837 5,727 4,332 4,576 5,857 7,222 9,867 12,466 13,714
20% 13,893 13,680 13,246 9,520 3,298 2,537 3,316 4,889 6,259 8,724 11,178 12,976
30% 13,545 13,389 12,331 7,985 2,148 1,232 2,636 4,475 5,630 8,118 10,782 12,513
40% 13,332 13,129 11,675 5,376 1,062 1,012 1,856 3,141 4,780 6,416 9,510 11,868
50% 12,917 12,752 10,145 3,654 654 562 1,293 2,552 4,332 5,844 8,488 11,234
60% 12,563 12,217 7,519 1,717 333 276 754 1,751 3,874 4,942 7,987 10,807
70% 12,314 11,977 4,052 393 217 210 379 1,247 3,159 4,624 7,792 10,651
80% 11,890 10,939 1,860 234 203 199 224 444 2,199 3,992 7,567 10,415
90% 10,671 6,016 549 195 191 194 195 201 640 3,386 7,097 10,072

Full Simulation Period
b 12,558 11,604 8,216 4,552 1,923 1,359 1,857 2,909 4,430 6,308 9,200 11,360

Wet (32%) 11,338 9,856 3,407 1,042 262 275 480 866 1,996 3,614 7,282 9,584
Above Normal (16%) 13,300 11,306 8,006 2,349 621 377 770 1,688 3,550 4,561 7,621 10,626
Below Normal (13%) 12,105 10,844 9,298 6,338 2,544 1,773 2,346 3,389 4,596 6,053 8,887 11,489

Dry (24%) 13,074 12,921 11,277 7,247 2,789 1,594 2,328 3,716 5,491 8,252 10,831 12,584
Critical (15%) 13,952 14,214 12,773 8,412 4,920 3,998 4,785 6,873 8,734 11,031 12,635 13,844

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,241 15,424 13,385 8,505 3,884 3,243 3,734 4,783 7,058 9,914 12,121 13,600
20% 14,093 13,761 11,175 7,258 2,272 2,304 2,491 4,167 6,137 8,512 11,041 12,828
30% 13,846 13,301 8,136 5,800 1,229 993 1,697 3,484 5,932 7,935 10,490 12,552
40% 13,449 11,350 6,985 3,299 748 768 1,031 2,209 5,214 6,470 9,070 11,707
50% 12,255 6,186 6,218 2,436 463 439 746 1,628 4,380 5,741 8,281 10,422
60% 6,301 5,816 5,492 1,168 258 278 439 1,106 4,009 4,587 7,916 5,949
70% 3,171 3,143 2,289 333 218 208 313 703 3,037 4,240 7,575 3,297
80% 3,061 2,871 872 218 202 197 216 331 1,857 3,882 7,148 3,023
90% 2,909 2,711 331 194 192 192 196 198 602 3,351 6,916 2,949

Full Simulation Period
b 9,163 8,199 6,309 3,570 1,508 1,146 1,397 2,262 4,383 6,124 8,938 8,441

Wet (32%) 6,800 5,380 2,158 745 239 263 333 570 2,015 3,396 7,077 2,987
Above Normal (16%) 11,030 8,291 5,547 1,571 459 353 480 1,080 3,707 4,398 7,322 5,925
Below Normal (13%) 6,923 6,630 6,665 4,294 1,702 1,513 1,653 2,579 5,058 5,909 8,397 11,232

Dry (24%) 9,931 9,633 8,899 5,601 2,152 1,282 1,657 2,968 5,362 8,190 10,613 12,432
Critical (15%) 13,035 13,254 11,487 7,809 4,145 3,357 4,027 5,741 7,997 10,656 12,425 13,773

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 151 109 -4 -2,331 -1,843 -1,088 -842 -1,073 -164 47 -345 -114

20% 200 81 -2,070 -2,262 -1,026 -232 -825 -722 -122 -212 -137 -148

30% 301 -88 -4,195 -2,185 -919 -238 -939 -991 303 -183 -292 39
40% 117 -1,780 -4,690 -2,077 -313 -244 -824 -932 433 54 -440 -161

50% -662 -6,566 -3,927 -1,217 -192 -123 -548 -924 48 -103 -207 -812

60% -6,262 -6,401 -2,027 -548 -75 2 -315 -645 135 -355 -71 -4,859

70% -9,144 -8,834 -1,763 -60 1 -1 -66 -544 -121 -383 -218 -7,354

80% -8,829 -8,068 -988 -17 -1 -2 -8 -113 -342 -110 -419 -7,391

90% -7,762 -3,305 -218 -1 1 -2 1 -3 -38 -35 -181 -7,124

Full Simulation Period
b

-3,395 -3,405 -1,907 -981 -415 -212 -460 -647 -46 -184 -262 -2,919

Wet (32%) -4,538 -4,476 -1,249 -296 -23 -12 -147 -296 19 -218 -205 -6,597

Above Normal (16%) -2,270 -3,016 -2,459 -778 -162 -24 -290 -608 157 -163 -299 -4,701

Below Normal (13%) -5,182 -4,215 -2,633 -2,044 -843 -260 -693 -810 462 -144 -490 -257

Dry (24%) -3,143 -3,288 -2,378 -1,646 -637 -312 -671 -749 -130 -63 -219 -152

Critical (15%) -917 -960 -1,286 -603 -775 -640 -758 -1,132 -738 -375 -210 -71

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.5.6. Sacramento River at Mallard Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.6. Sacramento River at Port Chicago Salinity   1 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-100 July 2015



Figure 6E.B.6.1. Sacramento River at Port Chicago Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.2. Sacramento River at Port Chicago Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.3. Sacramento River at Port Chicago Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.4. Sacramento River at Port Chicago Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-104 July 2015



Figure 6E.B.6.5. Sacramento River at Port Chicago Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.6. Sacramento River at Port Chicago Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.7. Sacramento River at Port Chicago Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.8. Sacramento River at Port Chicago Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.9. Sacramento River at Port Chicago Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.10. Sacramento River at Port Chicago Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.11. Sacramento River at Port Chicago Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.6.12. Sacramento River at Port Chicago Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,730 20,008 18,334 14,105 9,148 8,232 9,583 11,184 13,000 15,476 17,464 18,731
20% 18,797 18,624 16,981 13,083 6,541 6,730 7,154 10,189 11,980 14,499 16,437 18,010
30% 18,652 18,213 13,637 11,245 4,395 3,610 5,568 9,104 11,426 13,864 16,101 17,749
40% 18,408 16,690 12,775 7,827 3,132 3,345 4,140 6,598 10,912 12,195 14,895 17,115
50% 17,441 11,772 11,450 6,456 1,597 1,896 3,119 5,575 9,479 11,568 14,019 16,190
60% 11,807 11,409 10,666 3,956 900 1,287 2,061 3,971 8,998 10,011 13,690 11,771
70% 7,856 7,870 6,682 1,088 375 547 1,360 3,234 7,421 9,544 13,261 8,081
80% 7,557 7,426 2,822 458 241 279 544 1,621 5,586 9,137 12,824 7,783
90% 7,443 7,194 915 260 215 234 276 512 2,718 8,059 12,599 7,650

Full Simulation Period
b 13,932 12,941 10,458 6,752 3,502 3,167 4,064 5,836 9,049 11,543 14,564 13,647

Wet (32%) 11,516 9,834 4,617 1,723 522 765 1,130 1,968 5,080 8,188 12,707 7,719
Above Normal (16%) 15,746 13,225 9,834 3,584 1,351 1,149 1,906 3,817 8,398 9,863 12,993 11,773
Below Normal (13%) 11,574 11,366 11,569 8,740 4,248 4,587 5,295 7,050 10,345 11,789 14,262 16,789

Dry (24%) 14,829 14,641 14,088 10,509 5,269 3,952 5,345 7,867 10,901 13,987 16,209 17,737
Critical (15%) 17,869 17,972 16,718 12,998 8,663 7,945 9,498 11,908 14,079 16,331 17,826 18,823

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,528 19,670 18,458 16,317 11,450 9,775 9,970 11,470 12,921 15,419 17,642 18,754
20% 18,781 18,511 18,245 15,143 8,208 7,192 8,137 10,389 11,899 14,408 16,644 18,212
30% 18,464 18,288 17,776 13,850 6,202 4,623 7,006 9,726 11,120 13,945 16,271 17,825
40% 18,276 18,012 17,064 10,736 3,882 4,015 5,531 7,929 10,159 12,220 15,257 17,306
50% 17,910 17,816 15,892 8,667 2,317 2,512 4,449 6,938 9,682 11,671 14,270 16,776
60% 17,639 17,453 13,522 5,086 1,023 1,254 3,202 5,427 8,989 10,521 13,690 16,338
70% 17,457 17,101 9,437 1,366 409 580 1,800 4,229 7,936 10,081 13,519 16,216
80% 17,169 16,331 4,663 552 250 280 684 2,048 6,252 9,363 13,299 16,111
90% 16,142 11,709 1,298 259 213 231 299 641 2,883 8,098 12,857 15,830

Full Simulation Period
b 17,560 16,411 12,505 8,064 4,282 3,590 4,752 6,585 9,029 11,657 14,774 16,778

Wet (32%) 16,378 14,448 6,247 2,204 618 796 1,551 2,617 5,097 8,394 12,877 15,144
Above Normal (16%) 18,219 16,129 12,396 4,832 1,758 1,190 2,668 5,003 8,342 10,048 13,307 16,244
Below Normal (13%) 17,333 16,030 14,313 11,108 5,397 5,006 6,359 8,011 9,893 11,859 14,672 16,968

Dry (24%) 18,060 17,861 16,486 12,568 6,575 4,754 6,193 8,509 10,937 13,951 16,360 17,883
Critical (15%) 18,781 18,899 17,889 13,966 10,113 9,008 10,068 12,383 14,322 16,464 17,923 18,883

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -202 -337 124 2,212 2,301 1,543 387 287 -80 -57 178 23
20% -16 -113 1,264 2,059 1,667 462 983 200 -80 -91 207 201
30% -187 75 4,139 2,606 1,807 1,013 1,438 622 -306 81 171 76
40% -131 1,322 4,288 2,909 750 670 1,391 1,331 -753 24 362 191
50% 469 6,044 4,442 2,211 721 616 1,330 1,363 202 103 251 586
60% 5,832 6,045 2,855 1,130 123 -33 1,141 1,457 -10 510 0 4,567
70% 9,601 9,231 2,755 279 34 33 440 994 515 537 258 8,135
80% 9,612 8,905 1,840 94 10 2 141 427 666 226 474 8,329
90% 8,699 4,515 383 0 -2 -3 24 129 165 39 258 8,180

Full Simulation Period
b 3,628 3,470 2,047 1,312 780 424 687 749 -20 114 210 3,131

Wet (32%) 4,862 4,614 1,630 481 96 31 421 649 17 206 170 7,425
Above Normal (16%) 2,473 2,904 2,562 1,248 407 41 762 1,186 -56 184 314 4,471
Below Normal (13%) 5,759 4,664 2,744 2,368 1,149 419 1,064 960 -453 70 410 178

Dry (24%) 3,231 3,221 2,397 2,059 1,306 801 848 642 36 -36 151 146
Critical (15%) 912 926 1,171 968 1,450 1,063 570 475 244 133 96 59

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.6.1. Sacramento River at Port Chicago Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,730 20,008 18,334 14,105 9,148 8,232 9,583 11,184 13,000 15,476 17,464 18,731
20% 18,797 18,624 16,981 13,083 6,541 6,730 7,154 10,189 11,980 14,499 16,437 18,010
30% 18,652 18,213 13,637 11,245 4,395 3,610 5,568 9,104 11,426 13,864 16,101 17,749
40% 18,408 16,690 12,775 7,827 3,132 3,345 4,140 6,598 10,912 12,195 14,895 17,115
50% 17,441 11,772 11,450 6,456 1,597 1,896 3,119 5,575 9,479 11,568 14,019 16,190
60% 11,807 11,409 10,666 3,956 900 1,287 2,061 3,971 8,998 10,011 13,690 11,771
70% 7,856 7,870 6,682 1,088 375 547 1,360 3,234 7,421 9,544 13,261 8,081
80% 7,557 7,426 2,822 458 241 279 544 1,621 5,586 9,137 12,824 7,783
90% 7,443 7,194 915 260 215 234 276 512 2,718 8,059 12,599 7,650

Full Simulation Period
b 13,932 12,941 10,458 6,752 3,502 3,167 4,064 5,836 9,049 11,543 14,564 13,647

Wet (32%) 11,516 9,834 4,617 1,723 522 765 1,130 1,968 5,080 8,188 12,707 7,719
Above Normal (16%) 15,746 13,225 9,834 3,584 1,351 1,149 1,906 3,817 8,398 9,863 12,993 11,773
Below Normal (13%) 11,574 11,366 11,569 8,740 4,248 4,587 5,295 7,050 10,345 11,789 14,262 16,789

Dry (24%) 14,829 14,641 14,088 10,509 5,269 3,952 5,345 7,867 10,901 13,987 16,209 17,737
Critical (15%) 17,869 17,972 16,718 12,998 8,663 7,945 9,498 11,908 14,079 16,331 17,826 18,823

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,601 19,937 18,438 15,398 9,470 8,333 9,599 11,466 12,994 15,382 17,503 18,839
20% 18,862 18,556 18,182 14,100 6,405 6,703 7,815 10,318 12,163 14,385 16,580 18,110
30% 18,644 18,369 17,725 12,836 4,439 3,885 6,246 9,685 11,553 13,916 16,025 17,869
40% 18,234 18,034 16,863 8,500 3,261 3,326 5,492 8,203 11,095 12,157 14,832 17,086
50% 17,907 17,880 15,775 6,800 1,624 1,948 4,425 7,281 10,148 11,669 13,914 16,563
60% 17,591 17,474 13,564 4,021 776 1,348 3,075 5,812 9,331 10,176 13,662 16,225
70% 17,419 17,169 7,915 1,142 398 607 1,963 4,400 8,191 9,751 13,230 16,111
80% 17,176 16,182 4,611 474 241 276 654 2,337 6,542 9,430 12,977 15,940
90% 16,334 11,202 1,212 256 213 232 302 675 3,259 8,360 12,439 15,833

Full Simulation Period
b 17,594 16,503 12,297 7,181 3,534 3,173 4,559 6,670 9,405 11,615 14,598 16,695

Wet (32%) 16,321 14,503 5,956 1,838 556 821 1,566 2,800 5,549 8,332 12,662 15,076
Above Normal (16%) 18,382 16,247 11,996 3,877 1,315 1,117 2,572 5,187 8,889 9,989 13,111 16,172
Below Normal (13%) 17,464 16,252 14,340 9,380 4,209 4,509 6,025 8,066 10,735 11,815 14,246 16,646

Dry (24%) 18,017 17,906 16,397 11,276 5,292 3,963 5,852 8,586 11,134 13,928 16,268 17,842
Critical (15%) 18,909 19,009 17,657 13,499 8,845 7,956 9,697 12,188 14,217 16,449 17,943 18,901

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -129 -71 104 1,292 322 101 15 282 -6 -94 39 109
20% 66 -68 1,201 1,017 -136 -28 660 129 183 -113 143 100
30% -8 156 4,089 1,591 44 276 678 581 127 51 -76 119
40% -174 1,344 4,088 673 129 -19 1,352 1,605 183 -39 -63 -29

50% 466 6,109 4,325 344 27 52 1,306 1,706 668 101 -104 373
60% 5,784 6,066 2,898 66 -124 62 1,014 1,842 333 164 -28 4,455
70% 9,562 9,299 1,233 55 23 60 603 1,166 770 207 -31 8,030
80% 9,619 8,756 1,789 16 0 -2 110 715 956 293 152 8,157
90% 8,890 4,008 298 -4 -2 -2 27 163 541 300 -160 8,184

Full Simulation Period
b 3,661 3,563 1,839 429 32 7 494 833 356 72 34 3,048

Wet (32%) 4,805 4,669 1,339 115 34 56 436 831 468 144 -45 7,357
Above Normal (16%) 2,636 3,022 2,162 292 -37 -32 665 1,370 491 125 118 4,399
Below Normal (13%) 5,891 4,887 2,771 640 -39 -77 730 1,016 390 26 -16 -143

Dry (24%) 3,188 3,265 2,308 767 23 11 507 719 233 -59 58 104
Critical (15%) 1,039 1,036 939 501 182 11 199 280 138 118 117 77

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.6.2. Sacramento River at Port Chicago Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,730 20,008 18,334 14,105 9,148 8,232 9,583 11,184 13,000 15,476 17,464 18,731
20% 18,797 18,624 16,981 13,083 6,541 6,730 7,154 10,189 11,980 14,499 16,437 18,010
30% 18,652 18,213 13,637 11,245 4,395 3,610 5,568 9,104 11,426 13,864 16,101 17,749
40% 18,408 16,690 12,775 7,827 3,132 3,345 4,140 6,598 10,912 12,195 14,895 17,115
50% 17,441 11,772 11,450 6,456 1,597 1,896 3,119 5,575 9,479 11,568 14,019 16,190
60% 11,807 11,409 10,666 3,956 900 1,287 2,061 3,971 8,998 10,011 13,690 11,771
70% 7,856 7,870 6,682 1,088 375 547 1,360 3,234 7,421 9,544 13,261 8,081
80% 7,557 7,426 2,822 458 241 279 544 1,621 5,586 9,137 12,824 7,783
90% 7,443 7,194 915 260 215 234 276 512 2,718 8,059 12,599 7,650

Full Simulation Period
b 13,932 12,941 10,458 6,752 3,502 3,167 4,064 5,836 9,049 11,543 14,564 13,647

Wet (32%) 11,516 9,834 4,617 1,723 522 765 1,130 1,968 5,080 8,188 12,707 7,719
Above Normal (16%) 15,746 13,225 9,834 3,584 1,351 1,149 1,906 3,817 8,398 9,863 12,993 11,773
Below Normal (13%) 11,574 11,366 11,569 8,740 4,248 4,587 5,295 7,050 10,345 11,789 14,262 16,789

Dry (24%) 14,829 14,641 14,088 10,509 5,269 3,952 5,345 7,867 10,901 13,987 16,209 17,737
Critical (15%) 17,869 17,972 16,718 12,998 8,663 7,945 9,498 11,908 14,079 16,331 17,826 18,823

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,671 19,928 18,427 14,102 9,160 8,238 9,021 10,101 12,872 15,473 17,497 18,640
20% 18,881 18,623 16,830 13,102 6,564 6,731 6,839 9,425 11,652 14,300 16,506 18,019
30% 18,675 18,214 13,606 11,246 4,461 3,671 5,402 8,451 11,347 13,834 16,111 17,778
40% 18,355 16,660 12,761 7,827 3,123 3,349 4,022 6,302 10,638 12,148 14,871 17,110
50% 17,303 11,760 11,441 6,544 1,586 1,937 3,151 5,365 9,405 11,573 14,025 16,097
60% 11,808 11,376 10,667 3,964 901 1,288 2,047 4,071 8,998 10,007 13,691 11,773
70% 7,855 7,870 6,629 1,050 374 549 1,361 3,141 7,415 9,553 13,240 8,077
80% 7,557 7,426 2,840 458 242 279 534 1,565 5,528 9,141 12,778 7,779
90% 7,421 7,158 918 260 215 234 276 512 2,720 8,060 12,527 7,654

Full Simulation Period
b 13,926 12,905 10,448 6,773 3,525 3,175 3,856 5,492 8,886 11,483 14,521 13,637

Wet (32%) 11,518 9,853 4,623 1,716 521 764 1,123 1,906 5,057 8,128 12,644 7,714
Above Normal (16%) 15,737 13,001 9,726 3,580 1,351 1,151 1,893 3,739 8,360 9,861 12,989 11,791
Below Normal (13%) 11,582 11,371 11,574 8,749 4,245 4,589 5,035 6,665 10,227 11,761 14,219 16,736

Dry (24%) 14,818 14,623 14,111 10,544 5,280 3,961 4,937 7,305 10,677 13,950 16,187 17,734
Critical (15%) 17,842 17,956 16,710 13,091 8,802 7,985 9,020 11,066 13,537 16,140 17,744 18,798

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -59 -80 93 -3 12 7 -563 -1,083 -128 -3 33 -90

20% 84 -1 -152 19 23 1 -315 -764 -328 -199 69 9
30% 23 1 -31 1 66 62 -165 -652 -79 -30 10 28
40% -52 -30 -15 0 -10 4 -117 -297 -274 -48 -25 -5

50% -138 -11 -9 89 -11 41 32 -210 -75 5 7 -93

60% 1 -33 0 8 1 1 -14 100 -1 -4 1 3
70% -1 0 -53 -38 -1 2 1 -94 -6 9 -21 -4

80% 0 0 17 0 1 0 -10 -56 -58 4 -46 -4

90% -22 -37 3 0 0 0 0 0 2 1 -72 4

Full Simulation Period
b

-6 -36 -10 20 22 8 -208 -344 -163 -60 -44 -10

Wet (32%) 2 19 6 -7 -1 -1 -7 -62 -24 -60 -64 -5

Above Normal (16%) -9 -224 -108 -4 0 1 -13 -78 -38 -3 -4 18
Below Normal (13%) 8 5 5 9 -3 2 -260 -385 -119 -28 -43 -53

Dry (24%) -11 -18 23 35 11 9 -408 -562 -224 -37 -22 -3

Critical (15%) -27 -17 -8 93 140 41 -478 -842 -542 -191 -82 -26

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.6.3. Sacramento River at Port Chicago Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,528 19,670 18,458 16,317 11,450 9,775 9,970 11,470 12,921 15,419 17,642 18,754
20% 18,781 18,511 18,245 15,143 8,208 7,192 8,137 10,389 11,899 14,408 16,644 18,212
30% 18,464 18,288 17,776 13,850 6,202 4,623 7,006 9,726 11,120 13,945 16,271 17,825
40% 18,276 18,012 17,064 10,736 3,882 4,015 5,531 7,929 10,159 12,220 15,257 17,306
50% 17,910 17,816 15,892 8,667 2,317 2,512 4,449 6,938 9,682 11,671 14,270 16,776
60% 17,639 17,453 13,522 5,086 1,023 1,254 3,202 5,427 8,989 10,521 13,690 16,338
70% 17,457 17,101 9,437 1,366 409 580 1,800 4,229 7,936 10,081 13,519 16,216
80% 17,169 16,331 4,663 552 250 280 684 2,048 6,252 9,363 13,299 16,111
90% 16,142 11,709 1,298 259 213 231 299 641 2,883 8,098 12,857 15,830

Full Simulation Period
b 17,560 16,411 12,505 8,064 4,282 3,590 4,752 6,585 9,029 11,657 14,774 16,778

Wet (32%) 16,378 14,448 6,247 2,204 618 796 1,551 2,617 5,097 8,394 12,877 15,144
Above Normal (16%) 18,219 16,129 12,396 4,832 1,758 1,190 2,668 5,003 8,342 10,048 13,307 16,244
Below Normal (13%) 17,333 16,030 14,313 11,108 5,397 5,006 6,359 8,011 9,893 11,859 14,672 16,968

Dry (24%) 18,060 17,861 16,486 12,568 6,575 4,754 6,193 8,509 10,937 13,951 16,360 17,883
Critical (15%) 18,781 18,899 17,889 13,966 10,113 9,008 10,068 12,383 14,322 16,464 17,923 18,883

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,730 20,008 18,334 14,105 9,148 8,232 9,583 11,184 13,000 15,476 17,464 18,731
20% 18,797 18,624 16,981 13,083 6,541 6,730 7,154 10,189 11,980 14,499 16,437 18,010
30% 18,652 18,213 13,637 11,245 4,395 3,610 5,568 9,104 11,426 13,864 16,101 17,749
40% 18,408 16,690 12,775 7,827 3,132 3,345 4,140 6,598 10,912 12,195 14,895 17,115
50% 17,441 11,772 11,450 6,456 1,597 1,896 3,119 5,575 9,479 11,568 14,019 16,190
60% 11,807 11,409 10,666 3,956 900 1,287 2,061 3,971 8,998 10,011 13,690 11,771
70% 7,856 7,870 6,682 1,088 375 547 1,360 3,234 7,421 9,544 13,261 8,081
80% 7,557 7,426 2,822 458 241 279 544 1,621 5,586 9,137 12,824 7,783
90% 7,443 7,194 915 260 215 234 276 512 2,718 8,059 12,599 7,650

Full Simulation Period
b 13,932 12,941 10,458 6,752 3,502 3,167 4,064 5,836 9,049 11,543 14,564 13,647

Wet (32%) 11,516 9,834 4,617 1,723 522 765 1,130 1,968 5,080 8,188 12,707 7,719
Above Normal (16%) 15,746 13,225 9,834 3,584 1,351 1,149 1,906 3,817 8,398 9,863 12,993 11,773
Below Normal (13%) 11,574 11,366 11,569 8,740 4,248 4,587 5,295 7,050 10,345 11,789 14,262 16,789

Dry (24%) 14,829 14,641 14,088 10,509 5,269 3,952 5,345 7,867 10,901 13,987 16,209 17,737
Critical (15%) 17,869 17,972 16,718 12,998 8,663 7,945 9,498 11,908 14,079 16,331 17,826 18,823

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 202 337 -124 -2,212 -2,301 -1,543 -387 -287 80 57 -178 -23

20% 16 113 -1,264 -2,059 -1,667 -462 -983 -200 80 91 -207 -201

30% 187 -75 -4,139 -2,606 -1,807 -1,013 -1,438 -622 306 -81 -171 -76

40% 131 -1,322 -4,288 -2,909 -750 -670 -1,391 -1,331 753 -24 -362 -191

50% -469 -6,044 -4,442 -2,211 -721 -616 -1,330 -1,363 -202 -103 -251 -586

60% -5,832 -6,045 -2,855 -1,130 -123 33 -1,141 -1,457 10 -510 0 -4,567

70% -9,601 -9,231 -2,755 -279 -34 -33 -440 -994 -515 -537 -258 -8,135

80% -9,612 -8,905 -1,840 -94 -10 -2 -141 -427 -666 -226 -474 -8,329

90% -8,699 -4,515 -383 0 2 3 -24 -129 -165 -39 -258 -8,180

Full Simulation Period
b

-3,628 -3,470 -2,047 -1,312 -780 -424 -687 -749 20 -114 -210 -3,131

Wet (32%) -4,862 -4,614 -1,630 -481 -96 -31 -421 -649 -17 -206 -170 -7,425

Above Normal (16%) -2,473 -2,904 -2,562 -1,248 -407 -41 -762 -1,186 56 -184 -314 -4,471

Below Normal (13%) -5,759 -4,664 -2,744 -2,368 -1,149 -419 -1,064 -960 453 -70 -410 -178

Dry (24%) -3,231 -3,221 -2,397 -2,059 -1,306 -801 -848 -642 -36 36 -151 -146

Critical (15%) -912 -926 -1,171 -968 -1,450 -1,063 -570 -475 -244 -133 -96 -59

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.6.4. Sacramento River at Port Chicago Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,528 19,670 18,458 16,317 11,450 9,775 9,970 11,470 12,921 15,419 17,642 18,754
20% 18,781 18,511 18,245 15,143 8,208 7,192 8,137 10,389 11,899 14,408 16,644 18,212
30% 18,464 18,288 17,776 13,850 6,202 4,623 7,006 9,726 11,120 13,945 16,271 17,825
40% 18,276 18,012 17,064 10,736 3,882 4,015 5,531 7,929 10,159 12,220 15,257 17,306
50% 17,910 17,816 15,892 8,667 2,317 2,512 4,449 6,938 9,682 11,671 14,270 16,776
60% 17,639 17,453 13,522 5,086 1,023 1,254 3,202 5,427 8,989 10,521 13,690 16,338
70% 17,457 17,101 9,437 1,366 409 580 1,800 4,229 7,936 10,081 13,519 16,216
80% 17,169 16,331 4,663 552 250 280 684 2,048 6,252 9,363 13,299 16,111
90% 16,142 11,709 1,298 259 213 231 299 641 2,883 8,098 12,857 15,830

Full Simulation Period
b 17,560 16,411 12,505 8,064 4,282 3,590 4,752 6,585 9,029 11,657 14,774 16,778

Wet (32%) 16,378 14,448 6,247 2,204 618 796 1,551 2,617 5,097 8,394 12,877 15,144
Above Normal (16%) 18,219 16,129 12,396 4,832 1,758 1,190 2,668 5,003 8,342 10,048 13,307 16,244
Below Normal (13%) 17,333 16,030 14,313 11,108 5,397 5,006 6,359 8,011 9,893 11,859 14,672 16,968

Dry (24%) 18,060 17,861 16,486 12,568 6,575 4,754 6,193 8,509 10,937 13,951 16,360 17,883
Critical (15%) 18,781 18,899 17,889 13,966 10,113 9,008 10,068 12,383 14,322 16,464 17,923 18,883

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,601 19,937 18,438 15,398 9,470 8,333 9,599 11,466 12,994 15,382 17,503 18,839
20% 18,862 18,556 18,182 14,100 6,405 6,703 7,815 10,318 12,163 14,385 16,580 18,110
30% 18,644 18,369 17,725 12,836 4,439 3,885 6,246 9,685 11,553 13,916 16,025 17,869
40% 18,234 18,034 16,863 8,500 3,261 3,326 5,492 8,203 11,095 12,157 14,832 17,086
50% 17,907 17,880 15,775 6,800 1,624 1,948 4,425 7,281 10,148 11,669 13,914 16,563
60% 17,591 17,474 13,564 4,021 776 1,348 3,075 5,812 9,331 10,176 13,662 16,225
70% 17,419 17,169 7,915 1,142 398 607 1,963 4,400 8,191 9,751 13,230 16,111
80% 17,176 16,182 4,611 474 241 276 654 2,337 6,542 9,430 12,977 15,940
90% 16,334 11,202 1,212 256 213 232 302 675 3,259 8,360 12,439 15,833

Full Simulation Period
b 17,594 16,503 12,297 7,181 3,534 3,173 4,559 6,670 9,405 11,615 14,598 16,695

Wet (32%) 16,321 14,503 5,956 1,838 556 821 1,566 2,800 5,549 8,332 12,662 15,076
Above Normal (16%) 18,382 16,247 11,996 3,877 1,315 1,117 2,572 5,187 8,889 9,989 13,111 16,172
Below Normal (13%) 17,464 16,252 14,340 9,380 4,209 4,509 6,025 8,066 10,735 11,815 14,246 16,646

Dry (24%) 18,017 17,906 16,397 11,276 5,292 3,963 5,852 8,586 11,134 13,928 16,268 17,842
Critical (15%) 18,909 19,009 17,657 13,499 8,845 7,956 9,697 12,188 14,217 16,449 17,943 18,901

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 74 266 -20 -919 -1,979 -1,442 -371 -5 73 -37 -139 85
20% 81 45 -63 -1,043 -1,803 -490 -323 -71 263 -23 -64 -101

30% 180 81 -51 -1,015 -1,763 -738 -760 -40 433 -30 -247 43
40% -43 22 -201 -2,236 -621 -689 -39 274 936 -63 -425 -220

50% -3 65 -117 -1,867 -694 -564 -23 343 466 -2 -356 -213

60% -48 21 42 -1,065 -248 94 -127 385 342 -345 -28 -113

70% -38 67 -1,522 -224 -11 27 163 172 255 -330 -289 -105

80% 7 -149 -52 -78 -9 -4 -31 289 290 67 -322 -171

90% 192 -507 -86 -3 0 1 3 34 376 261 -418 3

Full Simulation Period
b 34 93 -208 -883 -748 -417 -193 85 375 -42 -176 -83

Wet (32%) -57 55 -291 -367 -62 25 15 182 452 -62 -215 -68

Above Normal (16%) 163 118 -400 -955 -444 -73 -97 184 547 -59 -196 -71

Below Normal (13%) 132 223 27 -1,728 -1,188 -496 -334 56 842 -44 -426 -321

Dry (24%) -42 44 -89 -1,292 -1,283 -790 -341 77 197 -23 -93 -42

Critical (15%) 127 110 -232 -467 -1,268 -1,052 -371 -194 -106 -15 21 18

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.6.5. Sacramento River at Port Chicago Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,528 19,670 18,458 16,317 11,450 9,775 9,970 11,470 12,921 15,419 17,642 18,754
20% 18,781 18,511 18,245 15,143 8,208 7,192 8,137 10,389 11,899 14,408 16,644 18,212
30% 18,464 18,288 17,776 13,850 6,202 4,623 7,006 9,726 11,120 13,945 16,271 17,825
40% 18,276 18,012 17,064 10,736 3,882 4,015 5,531 7,929 10,159 12,220 15,257 17,306
50% 17,910 17,816 15,892 8,667 2,317 2,512 4,449 6,938 9,682 11,671 14,270 16,776
60% 17,639 17,453 13,522 5,086 1,023 1,254 3,202 5,427 8,989 10,521 13,690 16,338
70% 17,457 17,101 9,437 1,366 409 580 1,800 4,229 7,936 10,081 13,519 16,216
80% 17,169 16,331 4,663 552 250 280 684 2,048 6,252 9,363 13,299 16,111
90% 16,142 11,709 1,298 259 213 231 299 641 2,883 8,098 12,857 15,830

Full Simulation Period
b 17,560 16,411 12,505 8,064 4,282 3,590 4,752 6,585 9,029 11,657 14,774 16,778

Wet (32%) 16,378 14,448 6,247 2,204 618 796 1,551 2,617 5,097 8,394 12,877 15,144
Above Normal (16%) 18,219 16,129 12,396 4,832 1,758 1,190 2,668 5,003 8,342 10,048 13,307 16,244
Below Normal (13%) 17,333 16,030 14,313 11,108 5,397 5,006 6,359 8,011 9,893 11,859 14,672 16,968

Dry (24%) 18,060 17,861 16,486 12,568 6,575 4,754 6,193 8,509 10,937 13,951 16,360 17,883
Critical (15%) 18,781 18,899 17,889 13,966 10,113 9,008 10,068 12,383 14,322 16,464 17,923 18,883

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 19,671 19,928 18,427 14,102 9,160 8,238 9,021 10,101 12,872 15,473 17,497 18,640
20% 18,881 18,623 16,830 13,102 6,564 6,731 6,839 9,425 11,652 14,300 16,506 18,019
30% 18,675 18,214 13,606 11,246 4,461 3,671 5,402 8,451 11,347 13,834 16,111 17,778
40% 18,355 16,660 12,761 7,827 3,123 3,349 4,022 6,302 10,638 12,148 14,871 17,110
50% 17,303 11,760 11,441 6,544 1,586 1,937 3,151 5,365 9,405 11,573 14,025 16,097
60% 11,808 11,376 10,667 3,964 901 1,288 2,047 4,071 8,998 10,007 13,691 11,773
70% 7,855 7,870 6,629 1,050 374 549 1,361 3,141 7,415 9,553 13,240 8,077
80% 7,557 7,426 2,840 458 242 279 534 1,565 5,528 9,141 12,778 7,779
90% 7,421 7,158 918 260 215 234 276 512 2,720 8,060 12,527 7,654

Full Simulation Period
b 13,926 12,905 10,448 6,773 3,525 3,175 3,856 5,492 8,886 11,483 14,521 13,637

Wet (32%) 11,518 9,853 4,623 1,716 521 764 1,123 1,906 5,057 8,128 12,644 7,714
Above Normal (16%) 15,737 13,001 9,726 3,580 1,351 1,151 1,893 3,739 8,360 9,861 12,989 11,791
Below Normal (13%) 11,582 11,371 11,574 8,749 4,245 4,589 5,035 6,665 10,227 11,761 14,219 16,736

Dry (24%) 14,818 14,623 14,111 10,544 5,280 3,961 4,937 7,305 10,677 13,950 16,187 17,734
Critical (15%) 17,842 17,956 16,710 13,091 8,802 7,985 9,020 11,066 13,537 16,140 17,744 18,798

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 143 257 -31 -2,215 -2,289 -1,537 -949 -1,370 -48 54 -146 -113

20% 100 112 -1,416 -2,041 -1,644 -461 -1,298 -964 -248 -108 -138 -192

30% 211 -74 -4,170 -2,604 -1,741 -952 -1,603 -1,274 227 -111 -161 -48

40% 79 -1,352 -4,303 -2,909 -759 -666 -1,508 -1,628 479 -72 -386 -196

50% -607 -6,055 -4,451 -2,122 -731 -575 -1,298 -1,573 -277 -98 -245 -679

60% -5,831 -6,077 -2,855 -1,122 -122 34 -1,155 -1,356 9 -514 1 -4,565

70% -9,602 -9,232 -2,808 -317 -35 -31 -439 -1,088 -521 -528 -279 -8,139

80% -9,612 -8,904 -1,823 -94 -9 -1 -151 -482 -724 -222 -520 -8,332

90% -8,721 -4,551 -380 0 2 3 -24 -129 -163 -38 -330 -8,176

Full Simulation Period
b

-3,634 -3,506 -2,057 -1,291 -758 -415 -896 -1,093 -144 -175 -253 -3,142

Wet (32%) -4,860 -4,595 -1,624 -488 -97 -32 -428 -712 -40 -266 -233 -7,430

Above Normal (16%) -2,482 -3,128 -2,670 -1,252 -407 -40 -775 -1,264 18 -187 -318 -4,452

Below Normal (13%) -5,751 -4,659 -2,739 -2,359 -1,152 -417 -1,324 -1,346 334 -98 -453 -231

Dry (24%) -3,241 -3,239 -2,374 -2,024 -1,295 -793 -1,256 -1,204 -260 -1 -173 -149

Critical (15%) -939 -943 -1,179 -876 -1,311 -1,023 -1,048 -1,317 -786 -324 -178 -85

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.6.6. Sacramento River at Port Chicago Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Figure 6E.B.7.1. Jones Pumping Plant Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.2. Jones Pumping Plant Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.3. Jones Pumping Plant Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.4. Jones Pumping Plant Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.5. Jones Pumping Plant Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.6. Jones Pumping Plant Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.7. Jones Pumping Plant Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.8. Jones Pumping Plant Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.9. Jones Pumping Plant Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.10. Jones Pumping Plant Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.11. Jones Pumping Plant Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.7.12. Jones Pumping Plant Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 734 805 837 801 816 786 617 561 484 442 576 655
20% 702 688 766 763 712 673 543 543 436 403 517 627
30% 680 637 715 704 688 616 476 498 409 386 485 588
40% 644 610 650 667 653 576 438 449 397 376 432 559
50% 608 545 532 639 604 530 371 397 390 361 411 535
60% 394 406 494 605 541 429 330 376 384 347 374 511
70% 380 367 454 571 484 366 312 362 371 344 353 491
80% 364 344 435 518 409 316 282 316 355 330 341 457
90% 356 334 423 452 326 288 231 205 335 311 327 436

Full Simulation Period
b 536 529 590 629 583 518 404 410 396 374 430 536

Wet (32%) 472 446 495 518 408 337 264 288 352 349 340 462
Above Normal (16%) 606 595 600 624 574 451 353 375 388 343 355 448
Below Normal (13%) 478 460 561 630 621 534 407 433 403 343 418 591

Dry (24%) 537 546 628 692 673 623 486 482 406 384 520 588
Critical (15%) 649 673 745 768 789 792 626 571 476 474 571 652

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 755 807 831 822 759 665 525 456 450 427 539 664
20% 724 718 777 759 702 605 479 425 421 387 481 630
30% 708 678 747 733 637 544 417 402 394 369 458 601
40% 692 650 720 710 570 509 379 355 373 353 433 574
50% 678 635 703 682 542 475 358 344 363 345 400 568
60% 655 611 682 576 496 426 328 328 352 335 368 554
70% 637 587 626 510 442 375 309 316 342 330 356 542
80% 619 563 539 462 392 320 283 300 331 320 345 519
90% 546 476 431 432 324 295 233 204 298 301 326 469

Full Simulation Period
b 657 630 668 627 541 478 372 348 372 363 418 563

Wet (32%) 608 578 569 481 380 339 261 264 335 341 336 484
Above Normal (16%) 704 657 665 620 512 417 327 319 357 331 358 565
Below Normal (13%) 619 579 670 673 599 500 393 363 348 331 418 568

Dry (24%) 673 644 723 703 613 534 428 394 385 359 479 598
Critical (15%) 724 734 796 779 750 735 545 471 465 481 559 665

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 21 1 -6 21 -57 -122 -92 -105 -34 -15 -37 9
20% 22 30 11 -4 -10 -68 -63 -119 -15 -16 -36 4
30% 29 42 32 29 -51 -72 -59 -95 -15 -17 -27 13
40% 49 41 70 43 -83 -67 -59 -94 -24 -23 1 15
50% 70 90 171 44 -62 -55 -13 -53 -28 -16 -11 33
60% 261 205 188 -29 -45 -2 -3 -48 -32 -12 -6 43
70% 257 220 172 -62 -42 9 -3 -46 -29 -14 2 51
80% 255 219 104 -56 -17 4 1 -16 -25 -10 4 62
90% 190 143 8 -20 -1 7 2 -1 -37 -10 -1 33

Full Simulation Period
b 122 101 79 -2 -42 -40 -33 -62 -24 -11 -13 27

Wet (32%) 136 132 73 -37 -28 1 -3 -24 -16 -8 -4 22
Above Normal (16%) 98 61 65 -4 -61 -34 -25 -56 -31 -13 3 117
Below Normal (13%) 141 120 109 43 -22 -34 -14 -70 -55 -12 0 -22

Dry (24%) 136 98 95 11 -59 -89 -58 -88 -21 -25 -41 10
Critical (15%) 75 61 51 11 -39 -58 -81 -99 -11 7 -12 13

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.7.1. Jones Pumping Plant Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 734 805 837 801 816 786 617 561 484 442 576 655
20% 702 688 766 763 712 673 543 543 436 403 517 627
30% 680 637 715 704 688 616 476 498 409 386 485 588
40% 644 610 650 667 653 576 438 449 397 376 432 559
50% 608 545 532 639 604 530 371 397 390 361 411 535
60% 394 406 494 605 541 429 330 376 384 347 374 511
70% 380 367 454 571 484 366 312 362 371 344 353 491
80% 364 344 435 518 409 316 282 316 355 330 341 457
90% 356 334 423 452 326 288 231 205 335 311 327 436

Full Simulation Period
b 536 529 590 629 583 518 404 410 396 374 430 536

Wet (32%) 472 446 495 518 408 337 264 288 352 349 340 462
Above Normal (16%) 606 595 600 624 574 451 353 375 388 343 355 448
Below Normal (13%) 478 460 561 630 621 534 407 433 403 343 418 591

Dry (24%) 537 546 628 692 673 623 486 482 406 384 520 588
Critical (15%) 649 673 745 768 789 792 626 571 476 474 571 652

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 754 802 832 807 811 776 617 576 423 447 582 666
20% 724 713 776 778 734 673 524 526 399 403 513 635
30% 711 672 741 747 683 612 476 476 381 384 469 612
40% 689 647 729 720 643 567 397 428 369 367 437 586
50% 664 631 707 702 594 501 367 369 355 356 407 569
60% 651 619 680 638 525 441 321 348 346 349 370 553
70% 633 602 631 597 458 372 308 330 334 340 351 539
80% 614 566 539 499 390 314 275 306 321 331 337 522
90% 546 492 453 439 305 289 231 205 297 307 319 451

Full Simulation Period
b 656 637 672 647 574 511 397 399 362 374 424 564

Wet (32%) 603 585 580 517 388 337 260 275 328 349 332 473
Above Normal (16%) 715 676 678 661 551 431 335 344 340 342 357 570
Below Normal (13%) 618 576 674 685 615 521 408 431 350 350 428 603

Dry (24%) 665 655 729 720 675 613 477 469 368 378 501 596
Critical (15%) 729 734 771 760 796 798 620 578 460 477 566 664

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 20 -3 -5 6 -5 -10 0 15 -61 4 7 11
20% 22 25 10 16 21 0 -19 -17 -37 0 -5 9
30% 31 35 26 44 -5 -4 0 -22 -27 -2 -16 23
40% 45 38 78 53 -10 -9 -41 -21 -28 -8 5 26
50% 56 86 175 63 -10 -30 -4 -29 -35 -4 -4 34
60% 257 213 186 33 -16 13 -10 -28 -37 2 -4 42
70% 252 235 177 25 -25 6 -4 -32 -37 -4 -3 48
80% 250 222 104 -19 -18 -2 -8 -10 -35 1 -5 64
90% 190 159 30 -13 -21 1 0 0 -38 -4 -8 15

Full Simulation Period
b 121 108 83 19 -10 -7 -7 -11 -34 0 -6 28

Wet (32%) 131 139 85 -2 -21 -1 -5 -13 -24 1 -8 11
Above Normal (16%) 109 80 78 37 -23 -20 -18 -31 -48 -2 2 122
Below Normal (13%) 140 116 113 55 -6 -14 1 -2 -53 7 11 13

Dry (24%) 128 109 101 29 2 -10 -10 -12 -38 -6 -18 8
Critical (15%) 80 61 26 -7 7 5 -5 7 -16 4 -5 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.7.2. Jones Pumping Plant Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 734 805 837 801 816 786 617 561 484 442 576 655
20% 702 688 766 763 712 673 543 543 436 403 517 627
30% 680 637 715 704 688 616 476 498 409 386 485 588
40% 644 610 650 667 653 576 438 449 397 376 432 559
50% 608 545 532 639 604 530 371 397 390 361 411 535
60% 394 406 494 605 541 429 330 376 384 347 374 511
70% 380 367 454 571 484 366 312 362 371 344 353 491
80% 364 344 435 518 409 316 282 316 355 330 341 457
90% 356 334 423 452 326 288 231 205 335 311 327 436

Full Simulation Period
b 536 529 590 629 583 518 404 410 396 374 430 536

Wet (32%) 472 446 495 518 408 337 264 288 352 349 340 462
Above Normal (16%) 606 595 600 624 574 451 353 375 388 343 355 448
Below Normal (13%) 478 460 561 630 621 534 407 433 403 343 418 591

Dry (24%) 537 546 628 692 673 623 486 482 406 384 520 588
Critical (15%) 649 673 745 768 789 792 626 571 476 474 571 652

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 761 800 832 802 816 786 613 547 531 453 586 653
20% 708 710 758 763 718 673 546 534 459 408 534 630
30% 671 641 722 702 689 616 462 481 434 391 497 603
40% 651 613 656 666 653 576 425 431 417 381 435 574
50% 605 553 533 638 604 530 378 393 400 366 409 538
60% 397 408 495 606 541 429 330 366 391 354 375 515
70% 383 361 457 574 484 369 312 357 378 345 355 486
80% 364 345 429 519 409 317 282 316 359 331 343 458
90% 358 334 423 452 325 288 233 205 345 312 327 433

Full Simulation Period
b 540 530 589 630 584 519 401 404 411 376 435 540

Wet (32%) 474 449 497 518 408 339 265 283 352 350 341 462
Above Normal (16%) 617 593 596 623 574 451 350 364 390 344 355 448
Below Normal (13%) 477 461 561 630 620 534 406 434 416 345 419 596

Dry (24%) 541 545 626 697 675 623 481 486 437 394 535 600
Critical (15%) 653 674 745 769 789 794 617 544 514 468 573 659

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 27 -5 -5 1 0 0 -4 -14 47 11 10 -2

20% 6 22 -7 0 6 0 3 -9 23 5 17 4
30% -8 5 8 -1 1 0 -14 -16 25 5 12 15
40% 8 3 6 -1 0 0 -13 -17 20 5 3 14
50% -3 8 1 -1 0 0 7 -4 10 5 -2 3
60% 3 2 0 0 0 0 0 -10 8 7 1 4
70% 2 -6 3 3 0 3 0 -5 7 2 1 -5

80% 1 1 -6 0 0 1 -1 0 4 1 2 1
90% 2 0 0 0 0 0 2 0 10 1 0 -2

Full Simulation Period
b 4 1 0 1 0 1 -3 -6 15 2 4 5

Wet (32%) 2 4 2 0 0 2 0 -5 0 1 1 0
Above Normal (16%) 11 -3 -5 -1 0 0 -3 -11 2 0 0 0

Below Normal (13%) 0 2 0 0 -1 0 -1 1 12 3 1 5
Dry (24%) 5 -1 -1 5 2 0 -5 4 31 10 15 12

Critical (15%) 4 1 1 1 0 1 -9 -26 38 -5 2 7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.7.3. Jones Pumping Plant Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 755 807 831 822 759 665 525 456 450 427 539 664
20% 724 718 777 759 702 605 479 425 421 387 481 630
30% 708 678 747 733 637 544 417 402 394 369 458 601
40% 692 650 720 710 570 509 379 355 373 353 433 574
50% 678 635 703 682 542 475 358 344 363 345 400 568
60% 655 611 682 576 496 426 328 328 352 335 368 554
70% 637 587 626 510 442 375 309 316 342 330 356 542
80% 619 563 539 462 392 320 283 300 331 320 345 519
90% 546 476 431 432 324 295 233 204 298 301 326 469

Full Simulation Period
b 657 630 668 627 541 478 372 348 372 363 418 563

Wet (32%) 608 578 569 481 380 339 261 264 335 341 336 484
Above Normal (16%) 704 657 665 620 512 417 327 319 357 331 358 565
Below Normal (13%) 619 579 670 673 599 500 393 363 348 331 418 568

Dry (24%) 673 644 723 703 613 534 428 394 385 359 479 598
Critical (15%) 724 734 796 779 750 735 545 471 465 481 559 665

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 734 805 837 801 816 786 617 561 484 442 576 655
20% 702 688 766 763 712 673 543 543 436 403 517 627
30% 680 637 715 704 688 616 476 498 409 386 485 588
40% 644 610 650 667 653 576 438 449 397 376 432 559
50% 608 545 532 639 604 530 371 397 390 361 411 535
60% 394 406 494 605 541 429 330 376 384 347 374 511
70% 380 367 454 571 484 366 312 362 371 344 353 491
80% 364 344 435 518 409 316 282 316 355 330 341 457
90% 356 334 423 452 326 288 231 205 335 311 327 436

Full Simulation Period
b 536 529 590 629 583 518 404 410 396 374 430 536

Wet (32%) 472 446 495 518 408 337 264 288 352 349 340 462
Above Normal (16%) 606 595 600 624 574 451 353 375 388 343 355 448
Below Normal (13%) 478 460 561 630 621 534 407 433 403 343 418 591

Dry (24%) 537 546 628 692 673 623 486 482 406 384 520 588
Critical (15%) 649 673 745 768 789 792 626 571 476 474 571 652

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -21 -1 6 -21 57 122 92 105 34 15 37 -9

20% -22 -30 -11 4 10 68 63 119 15 16 36 -4

30% -29 -42 -32 -29 51 72 59 95 15 17 27 -13

40% -49 -41 -70 -43 83 67 59 94 24 23 -1 -15

50% -70 -90 -171 -44 62 55 13 53 28 16 11 -33

60% -261 -205 -188 29 45 2 3 48 32 12 6 -43

70% -257 -220 -172 62 42 -9 3 46 29 14 -2 -51

80% -255 -219 -104 56 17 -4 -1 16 25 10 -4 -62

90% -190 -143 -8 20 1 -7 -2 1 37 10 1 -33

Full Simulation Period
b

-122 -101 -79 2 42 40 33 62 24 11 13 -27

Wet (32%) -136 -132 -73 37 28 -1 3 24 16 8 4 -22

Above Normal (16%) -98 -61 -65 4 61 34 25 56 31 13 -3 -117

Below Normal (13%) -141 -120 -109 -43 22 34 14 70 55 12 0 22
Dry (24%) -136 -98 -95 -11 59 89 58 88 21 25 41 -10

Critical (15%) -75 -61 -51 -11 39 58 81 99 11 -7 12 -13

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.7.4. Jones Pumping Plant Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 755 807 831 822 759 665 525 456 450 427 539 664
20% 724 718 777 759 702 605 479 425 421 387 481 630
30% 708 678 747 733 637 544 417 402 394 369 458 601
40% 692 650 720 710 570 509 379 355 373 353 433 574
50% 678 635 703 682 542 475 358 344 363 345 400 568
60% 655 611 682 576 496 426 328 328 352 335 368 554
70% 637 587 626 510 442 375 309 316 342 330 356 542
80% 619 563 539 462 392 320 283 300 331 320 345 519
90% 546 476 431 432 324 295 233 204 298 301 326 469

Full Simulation Period
b 657 630 668 627 541 478 372 348 372 363 418 563

Wet (32%) 608 578 569 481 380 339 261 264 335 341 336 484
Above Normal (16%) 704 657 665 620 512 417 327 319 357 331 358 565
Below Normal (13%) 619 579 670 673 599 500 393 363 348 331 418 568

Dry (24%) 673 644 723 703 613 534 428 394 385 359 479 598
Critical (15%) 724 734 796 779 750 735 545 471 465 481 559 665

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 754 802 832 807 811 776 617 576 423 447 582 666
20% 724 713 776 778 734 673 524 526 399 403 513 635
30% 711 672 741 747 683 612 476 476 381 384 469 612
40% 689 647 729 720 643 567 397 428 369 367 437 586
50% 664 631 707 702 594 501 367 369 355 356 407 569
60% 651 619 680 638 525 441 321 348 346 349 370 553
70% 633 602 631 597 458 372 308 330 334 340 351 539
80% 614 566 539 499 390 314 275 306 321 331 337 522
90% 546 492 453 439 305 289 231 205 297 307 319 451

Full Simulation Period
b 656 637 672 647 574 511 397 399 362 374 424 564

Wet (32%) 603 585 580 517 388 337 260 275 328 349 332 473
Above Normal (16%) 715 676 678 661 551 431 335 344 340 342 357 570
Below Normal (13%) 618 576 674 685 615 521 408 431 350 350 428 603

Dry (24%) 665 655 729 720 675 613 477 469 368 378 501 596
Critical (15%) 729 734 771 760 796 798 620 578 460 477 566 664

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 -5 1 -14 52 112 92 120 -27 20 43 2
20% 0 -5 -1 20 31 68 44 102 -22 15 31 5
30% 2 -6 -5 15 46 68 59 74 -13 15 11 11
40% -3 -3 9 10 73 58 18 73 -4 14 4 12
50% -13 -4 4 19 52 25 9 24 -7 12 7 1
60% -4 8 -2 62 29 15 -7 20 -5 14 1 -1

70% -4 15 5 87 16 -3 -1 14 -8 10 -5 -3

80% -4 3 0 37 -1 -5 -8 6 -10 11 -8 3
90% 0 16 22 6 -19 -6 -2 2 -1 6 -7 -18

Full Simulation Period
b

-1 7 4 21 32 33 26 51 -10 11 6 1

Wet (32%) -5 7 11 35 8 -2 -2 11 -7 8 -4 -11

Above Normal (16%) 11 19 13 41 38 14 7 25 -18 11 -1 4
Below Normal (13%) -1 -3 4 12 15 21 15 68 3 19 10 35

Dry (24%) -8 11 6 18 61 79 49 76 -17 19 23 -2

Critical (15%) 5 0 -25 -19 46 63 76 107 -5 -3 7 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.7.5. Jones Pumping Plant Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 755 807 831 822 759 665 525 456 450 427 539 664
20% 724 718 777 759 702 605 479 425 421 387 481 630
30% 708 678 747 733 637 544 417 402 394 369 458 601
40% 692 650 720 710 570 509 379 355 373 353 433 574
50% 678 635 703 682 542 475 358 344 363 345 400 568
60% 655 611 682 576 496 426 328 328 352 335 368 554
70% 637 587 626 510 442 375 309 316 342 330 356 542
80% 619 563 539 462 392 320 283 300 331 320 345 519
90% 546 476 431 432 324 295 233 204 298 301 326 469

Full Simulation Period
b 657 630 668 627 541 478 372 348 372 363 418 563

Wet (32%) 608 578 569 481 380 339 261 264 335 341 336 484
Above Normal (16%) 704 657 665 620 512 417 327 319 357 331 358 565
Below Normal (13%) 619 579 670 673 599 500 393 363 348 331 418 568

Dry (24%) 673 644 723 703 613 534 428 394 385 359 479 598
Critical (15%) 724 734 796 779 750 735 545 471 465 481 559 665

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 761 800 832 802 816 786 613 547 531 453 586 653
20% 708 710 758 763 718 673 546 534 459 408 534 630
30% 671 641 722 702 689 616 462 481 434 391 497 603
40% 651 613 656 666 653 576 425 431 417 381 435 574
50% 605 553 533 638 604 530 378 393 400 366 409 538
60% 397 408 495 606 541 429 330 366 391 354 375 515
70% 383 361 457 574 484 369 312 357 378 345 355 486
80% 364 345 429 519 409 317 282 316 359 331 343 458
90% 358 334 423 452 325 288 233 205 345 312 327 433

Full Simulation Period
b 540 530 589 630 584 519 401 404 411 376 435 540

Wet (32%) 474 449 497 518 408 339 265 283 352 350 341 462
Above Normal (16%) 617 593 596 623 574 451 350 364 390 344 355 448
Below Normal (13%) 477 461 561 630 620 534 406 434 416 345 419 596

Dry (24%) 541 545 626 697 675 623 481 486 437 394 535 600
Critical (15%) 653 674 745 769 789 794 617 544 514 468 573 659

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 -7 1 -20 57 122 88 91 81 26 47 -11

20% -16 -8 -18 5 16 68 66 109 38 20 53 0

30% -37 -37 -24 -31 52 72 46 79 40 22 40 2
40% -41 -37 -64 -44 83 67 46 76 44 28 1 0

50% -73 -81 -170 -45 62 55 20 49 37 21 9 -31

60% -258 -203 -188 29 45 2 3 38 40 19 7 -40

70% -255 -226 -170 65 42 -6 3 41 36 16 -1 -56

80% -254 -219 -110 56 17 -2 -1 16 28 11 -1 -61

90% -188 -142 -8 20 1 -7 0 1 47 11 1 -35

Full Simulation Period
b

-118 -100 -79 4 42 40 30 56 39 14 17 -22

Wet (32%) -134 -129 -71 37 28 0 3 19 17 9 5 -22

Above Normal (16%) -87 -64 -69 3 61 34 22 45 33 13 -3 -117

Below Normal (13%) -142 -118 -109 -43 21 34 13 71 68 15 0 28
Dry (24%) -132 -98 -96 -5 62 89 53 92 52 35 56 2

Critical (15%) -71 -60 -51 -10 39 59 72 73 48 -12 14 -6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.7.6. Jones Pumping Plant Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.8. Banks Pumping Plant Salinity   1 
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Figure 6E.B.8.1. Banks Pumping Plant Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.2. Banks Pumping Plant Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.3. Banks Pumping Plant Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.4. Banks Pumping Plant Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.5. Banks Pumping Plant Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.6. Banks Pumping Plant Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.7. Banks Pumping Plant Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.8. Banks Pumping Plant Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.9. Banks Pumping Plant Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.10. Banks Pumping Plant Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.11. Banks Pumping Plant Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.8.12. Banks Pumping Plant Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 771 833 888 834 671 615 556 514 481 432 566 651
20% 724 695 763 765 603 538 501 487 425 364 485 612
30% 684 649 685 649 557 493 451 462 393 335 424 577
40% 668 628 610 574 536 462 420 431 373 322 387 536
50% 605 561 439 537 506 421 394 376 361 311 371 523
60% 377 347 374 507 484 400 342 350 349 301 332 507
70% 360 323 334 454 435 369 312 330 338 292 314 478
80% 340 311 307 427 372 337 291 309 322 282 299 445
90% 317 296 295 403 348 299 245 198 283 268 286 422

Full Simulation Period
b 534 521 532 575 508 442 398 386 374 333 394 525

Wet (32%) 468 426 410 443 392 329 272 270 310 290 304 463
Above Normal (16%) 611 599 557 558 501 406 357 355 352 283 309 434
Below Normal (13%) 478 438 485 568 528 464 417 417 393 309 378 582

Dry (24%) 529 538 572 654 557 495 464 444 388 349 489 575
Critical (15%) 654 689 745 754 667 618 587 548 501 475 535 619

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 758 827 853 856 674 545 459 419 426 413 523 635
20% 735 734 796 804 609 467 417 399 397 344 434 616
30% 727 701 762 730 528 429 374 379 340 326 409 585
40% 702 670 723 697 468 404 354 333 324 316 391 564
50% 688 655 695 668 449 386 336 320 313 307 358 549
60% 676 634 669 472 411 362 322 304 304 294 324 539
70% 652 609 613 419 375 336 306 299 297 284 310 528
80% 629 575 502 393 352 316 286 285 287 271 300 488
90% 571 474 334 351 315 297 229 213 277 261 287 464

Full Simulation Period
b 668 646 658 603 475 400 352 336 335 324 378 548

Wet (32%) 620 594 548 421 349 319 264 254 292 289 300 479
Above Normal (16%) 708 667 649 593 442 368 319 304 300 274 312 554
Below Normal (13%) 634 594 649 654 561 443 379 347 305 293 381 553

Dry (24%) 684 664 722 700 519 414 377 371 354 333 436 583
Critical (15%) 731 755 809 802 635 546 512 477 460 465 521 631

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -14 -5 -35 21 3 -70 -97 -95 -55 -19 -43 -15

20% 10 39 33 38 6 -71 -84 -87 -29 -20 -51 3
30% 43 52 77 81 -29 -63 -77 -83 -52 -9 -16 8
40% 33 41 113 123 -68 -58 -66 -98 -49 -6 4 28
50% 83 93 256 131 -58 -35 -58 -56 -48 -4 -13 26
60% 299 288 295 -36 -73 -38 -20 -45 -45 -6 -8 32
70% 291 286 279 -35 -60 -33 -5 -31 -41 -8 -4 50
80% 289 264 194 -33 -20 -21 -4 -24 -35 -12 1 43
90% 254 178 39 -52 -32 -2 -16 15 -6 -7 1 42

Full Simulation Period
b 134 125 126 28 -33 -43 -46 -51 -40 -9 -16 24

Wet (32%) 152 168 137 -22 -43 -11 -8 -16 -18 -1 -5 15
Above Normal (16%) 97 69 92 35 -59 -38 -38 -51 -52 -9 2 120
Below Normal (13%) 157 156 164 86 33 -21 -38 -70 -88 -17 3 -29

Dry (24%) 155 126 149 46 -38 -81 -87 -72 -34 -16 -53 8
Critical (15%) 78 66 64 48 -32 -72 -76 -70 -40 -10 -14 11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.8.1. Banks Pumping Plant Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-151 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 771 833 888 834 671 615 556 514 481 432 566 651
20% 724 695 763 765 603 538 501 487 425 364 485 612
30% 684 649 685 649 557 493 451 462 393 335 424 577
40% 668 628 610 574 536 462 420 431 373 322 387 536
50% 605 561 439 537 506 421 394 376 361 311 371 523
60% 377 347 374 507 484 400 342 350 349 301 332 507
70% 360 323 334 454 435 369 312 330 338 292 314 478
80% 340 311 307 427 372 337 291 309 322 282 299 445
90% 317 296 295 403 348 299 245 198 283 268 286 422

Full Simulation Period
b 534 521 532 575 508 442 398 386 374 333 394 525

Wet (32%) 468 426 410 443 392 329 272 270 310 290 304 463
Above Normal (16%) 611 599 557 558 501 406 357 355 352 283 309 434
Below Normal (13%) 478 438 485 568 528 464 417 417 393 309 378 582

Dry (24%) 529 538 572 654 557 495 464 444 388 349 489 575
Critical (15%) 654 689 745 754 667 618 587 548 501 475 535 619

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 780 827 864 849 655 582 538 497 398 424 573 666
20% 734 739 790 799 597 525 493 450 360 351 455 628
30% 708 693 751 756 563 484 436 393 333 327 413 591
40% 699 670 729 701 515 445 390 345 313 319 392 573
50% 684 644 699 664 491 398 352 327 301 313 367 556
60% 662 638 667 514 447 376 326 308 294 301 331 537
70% 642 620 614 465 414 348 305 294 286 286 307 527
80% 624 573 516 420 358 314 285 285 273 274 301 494
90% 571 518 338 386 314 300 247 220 261 260 279 446

Full Simulation Period
b 665 654 662 618 487 426 379 351 325 328 386 551

Wet (32%) 615 600 561 459 364 318 267 255 275 287 298 468
Above Normal (16%) 718 690 662 631 482 379 325 303 286 275 310 560
Below Normal (13%) 634 588 650 676 534 447 396 372 318 310 392 598

Dry (24%) 671 674 729 713 543 479 437 393 332 344 465 581
Critical (15%) 732 759 783 738 625 603 570 524 468 463 522 630

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9 -6 -24 15 -16 -33 -18 -17 -82 -8 7 15
20% 10 43 26 34 -6 -13 -8 -37 -66 -13 -30 15
30% 24 44 66 107 7 -9 -15 -69 -60 -8 -11 14
40% 31 42 119 128 -21 -17 -30 -86 -60 -3 5 38
50% 79 83 260 126 -16 -23 -42 -49 -60 1 -4 33
60% 285 291 293 6 -38 -24 -16 -42 -56 0 -1 30
70% 282 297 280 11 -21 -21 -7 -36 -52 -6 -8 48
80% 284 262 209 -6 -14 -23 -6 -24 -49 -9 2 49
90% 254 222 43 -17 -33 1 1 22 -21 -8 -7 24

Full Simulation Period
b 131 133 130 43 -21 -17 -19 -35 -50 -5 -8 27

Wet (32%) 147 174 151 17 -28 -12 -6 -15 -34 -3 -6 5
Above Normal (16%) 107 92 105 72 -20 -27 -32 -52 -66 -7 1 126
Below Normal (13%) 156 150 165 108 6 -17 -21 -45 -75 0 14 16

Dry (24%) 143 136 157 59 -13 -16 -27 -51 -56 -6 -25 6
Critical (15%) 78 70 38 -16 -42 -16 -18 -24 -33 -12 -13 11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.8.2. Banks Pumping Plant Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 771 833 888 834 671 615 556 514 481 432 566 651
20% 724 695 763 765 603 538 501 487 425 364 485 612
30% 684 649 685 649 557 493 451 462 393 335 424 577
40% 668 628 610 574 536 462 420 431 373 322 387 536
50% 605 561 439 537 506 421 394 376 361 311 371 523
60% 377 347 374 507 484 400 342 350 349 301 332 507
70% 360 323 334 454 435 369 312 330 338 292 314 478
80% 340 311 307 427 372 337 291 309 322 282 299 445
90% 317 296 295 403 348 299 245 198 283 268 286 422

Full Simulation Period
b 534 521 532 575 508 442 398 386 374 333 394 525

Wet (32%) 468 426 410 443 392 329 272 270 310 290 304 463
Above Normal (16%) 611 599 557 558 501 406 357 355 352 283 309 434
Below Normal (13%) 478 438 485 568 528 464 417 417 393 309 378 582

Dry (24%) 529 538 572 654 557 495 464 444 388 349 489 575
Critical (15%) 654 689 745 754 667 618 587 548 501 475 535 619

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 768 837 890 837 671 615 591 559 537 457 575 650
20% 737 732 771 764 604 538 515 510 464 383 506 616
30% 691 652 688 649 557 493 465 467 438 342 446 592
40% 673 634 610 572 536 462 418 405 389 324 392 570
50% 625 572 440 535 507 421 396 370 363 314 372 526
60% 381 346 374 507 484 400 342 343 350 305 332 509
70% 361 320 335 454 435 371 313 328 339 292 314 488
80% 346 312 304 427 377 337 290 308 332 281 296 447
90% 319 297 296 404 348 301 246 200 284 270 280 418

Full Simulation Period
b 538 524 532 576 509 444 404 394 394 338 400 531

Wet (32%) 470 430 416 443 392 331 273 266 309 290 304 462
Above Normal (16%) 624 606 550 556 501 406 355 346 351 284 309 433
Below Normal (13%) 477 440 486 567 527 463 416 403 400 313 379 589

Dry (24%) 535 538 569 662 561 497 476 466 430 360 512 591
Critical (15%) 659 690 745 752 668 624 613 594 561 486 541 631

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3 4 2 3 0 0 36 45 57 25 9 -1

20% 12 37 8 -1 1 0 14 23 39 19 21 4
30% 7 3 3 0 0 0 14 5 46 7 21 15
40% 5 6 0 -2 1 0 -1 -26 16 2 5 35
50% 20 11 1 -3 1 0 2 -5 2 3 1 3
60% 4 -1 0 0 0 0 0 -7 0 5 0 2
70% 1 -3 1 0 0 2 1 -3 1 1 0 10
80% 5 1 -3 1 5 0 -1 -1 10 -1 -3 2
90% 1 1 1 1 0 2 1 1 1 3 -6 -4

Full Simulation Period
b 5 3 0 1 1 1 6 8 20 5 6 6

Wet (32%) 2 5 6 0 1 1 1 -3 -1 0 0 -1

Above Normal (16%) 13 7 -6 -2 0 0 -2 -9 -1 1 0 -1

Below Normal (13%) -1 2 1 -1 -1 -1 -1 -15 7 3 1 6
Dry (24%) 6 0 -4 7 4 1 12 22 42 11 23 16

Critical (15%) 5 1 -1 -2 1 5 25 46 61 10 6 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.8.3. Banks Pumping Plant Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 758 827 853 856 674 545 459 419 426 413 523 635
20% 735 734 796 804 609 467 417 399 397 344 434 616
30% 727 701 762 730 528 429 374 379 340 326 409 585
40% 702 670 723 697 468 404 354 333 324 316 391 564
50% 688 655 695 668 449 386 336 320 313 307 358 549
60% 676 634 669 472 411 362 322 304 304 294 324 539
70% 652 609 613 419 375 336 306 299 297 284 310 528
80% 629 575 502 393 352 316 286 285 287 271 300 488
90% 571 474 334 351 315 297 229 213 277 261 287 464

Full Simulation Period
b 668 646 658 603 475 400 352 336 335 324 378 548

Wet (32%) 620 594 548 421 349 319 264 254 292 289 300 479
Above Normal (16%) 708 667 649 593 442 368 319 304 300 274 312 554
Below Normal (13%) 634 594 649 654 561 443 379 347 305 293 381 553

Dry (24%) 684 664 722 700 519 414 377 371 354 333 436 583
Critical (15%) 731 755 809 802 635 546 512 477 460 465 521 631

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 771 833 888 834 671 615 556 514 481 432 566 651
20% 724 695 763 765 603 538 501 487 425 364 485 612
30% 684 649 685 649 557 493 451 462 393 335 424 577
40% 668 628 610 574 536 462 420 431 373 322 387 536
50% 605 561 439 537 506 421 394 376 361 311 371 523
60% 377 347 374 507 484 400 342 350 349 301 332 507
70% 360 323 334 454 435 369 312 330 338 292 314 478
80% 340 311 307 427 372 337 291 309 322 282 299 445
90% 317 296 295 403 348 299 245 198 283 268 286 422

Full Simulation Period
b 534 521 532 575 508 442 398 386 374 333 394 525

Wet (32%) 468 426 410 443 392 329 272 270 310 290 304 463
Above Normal (16%) 611 599 557 558 501 406 357 355 352 283 309 434
Below Normal (13%) 478 438 485 568 528 464 417 417 393 309 378 582

Dry (24%) 529 538 572 654 557 495 464 444 388 349 489 575
Critical (15%) 654 689 745 754 667 618 587 548 501 475 535 619

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14 5 35 -21 -3 70 97 95 55 19 43 15
20% -10 -39 -33 -38 -6 71 84 87 29 20 51 -3

30% -43 -52 -77 -81 29 63 77 83 52 9 16 -8

40% -33 -41 -113 -123 68 58 66 98 49 6 -4 -28

50% -83 -93 -256 -131 58 35 58 56 48 4 13 -26

60% -299 -288 -295 36 73 38 20 45 45 6 8 -32

70% -291 -286 -279 35 60 33 5 31 41 8 4 -50

80% -289 -264 -194 33 20 21 4 24 35 12 -1 -43

90% -254 -178 -39 52 32 2 16 -15 6 7 -1 -42

Full Simulation Period
b

-134 -125 -126 -28 33 43 46 51 40 9 16 -24

Wet (32%) -152 -168 -137 22 43 11 8 16 18 1 5 -15

Above Normal (16%) -97 -69 -92 -35 59 38 38 51 52 9 -2 -120

Below Normal (13%) -157 -156 -164 -86 -33 21 38 70 88 17 -3 29
Dry (24%) -155 -126 -149 -46 38 81 87 72 34 16 53 -8

Critical (15%) -78 -66 -64 -48 32 72 76 70 40 10 14 -11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.8.4. Banks Pumping Plant Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-154 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 758 827 853 856 674 545 459 419 426 413 523 635
20% 735 734 796 804 609 467 417 399 397 344 434 616
30% 727 701 762 730 528 429 374 379 340 326 409 585
40% 702 670 723 697 468 404 354 333 324 316 391 564
50% 688 655 695 668 449 386 336 320 313 307 358 549
60% 676 634 669 472 411 362 322 304 304 294 324 539
70% 652 609 613 419 375 336 306 299 297 284 310 528
80% 629 575 502 393 352 316 286 285 287 271 300 488
90% 571 474 334 351 315 297 229 213 277 261 287 464

Full Simulation Period
b 668 646 658 603 475 400 352 336 335 324 378 548

Wet (32%) 620 594 548 421 349 319 264 254 292 289 300 479
Above Normal (16%) 708 667 649 593 442 368 319 304 300 274 312 554
Below Normal (13%) 634 594 649 654 561 443 379 347 305 293 381 553

Dry (24%) 684 664 722 700 519 414 377 371 354 333 436 583
Critical (15%) 731 755 809 802 635 546 512 477 460 465 521 631

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 780 827 864 849 655 582 538 497 398 424 573 666
20% 734 739 790 799 597 525 493 450 360 351 455 628
30% 708 693 751 756 563 484 436 393 333 327 413 591
40% 699 670 729 701 515 445 390 345 313 319 392 573
50% 684 644 699 664 491 398 352 327 301 313 367 556
60% 662 638 667 514 447 376 326 308 294 301 331 537
70% 642 620 614 465 414 348 305 294 286 286 307 527
80% 624 573 516 420 358 314 285 285 273 274 301 494
90% 571 518 338 386 314 300 247 220 261 260 279 446

Full Simulation Period
b 665 654 662 618 487 426 379 351 325 328 386 551

Wet (32%) 615 600 561 459 364 318 267 255 275 287 298 468
Above Normal (16%) 718 690 662 631 482 379 325 303 286 275 310 560
Below Normal (13%) 634 588 650 676 534 447 396 372 318 310 392 598

Dry (24%) 671 674 729 713 543 479 437 393 332 344 465 581
Critical (15%) 732 759 783 738 625 603 570 524 468 463 522 630

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 22 0 11 -6 -19 37 79 78 -27 11 50 31
20% 0 4 -6 -4 -12 58 76 51 -37 7 22 12
30% -19 -8 -11 26 36 55 62 13 -8 1 5 6
40% -2 0 6 4 47 41 36 12 -11 3 1 10
50% -4 -10 4 -5 42 12 16 7 -12 5 9 7
60% -14 3 -3 42 35 14 4 3 -10 7 7 -2

70% -10 11 1 46 38 12 -2 -5 -11 2 -4 -2

80% -5 -1 14 27 6 -2 -1 0 -14 3 1 6
90% 0 44 4 35 -1 3 17 7 -15 -1 -8 -18

Full Simulation Period
b

-3 8 4 15 12 26 27 16 -10 4 8 3

Wet (32%) -5 6 13 39 15 -1 2 1 -16 -1 -2 -11

Above Normal (16%) 10 23 13 38 40 11 6 -1 -14 1 -1 5
Below Normal (13%) 0 -6 1 21 -27 4 17 25 13 17 11 45

Dry (24%) -13 10 8 13 25 65 61 22 -22 10 29 -2

Critical (15%) 0 5 -26 -64 -10 57 58 47 8 -1 2 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.8.5. Banks Pumping Plant Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 758 827 853 856 674 545 459 419 426 413 523 635
20% 735 734 796 804 609 467 417 399 397 344 434 616
30% 727 701 762 730 528 429 374 379 340 326 409 585
40% 702 670 723 697 468 404 354 333 324 316 391 564
50% 688 655 695 668 449 386 336 320 313 307 358 549
60% 676 634 669 472 411 362 322 304 304 294 324 539
70% 652 609 613 419 375 336 306 299 297 284 310 528
80% 629 575 502 393 352 316 286 285 287 271 300 488
90% 571 474 334 351 315 297 229 213 277 261 287 464

Full Simulation Period
b 668 646 658 603 475 400 352 336 335 324 378 548

Wet (32%) 620 594 548 421 349 319 264 254 292 289 300 479
Above Normal (16%) 708 667 649 593 442 368 319 304 300 274 312 554
Below Normal (13%) 634 594 649 654 561 443 379 347 305 293 381 553

Dry (24%) 684 664 722 700 519 414 377 371 354 333 436 583
Critical (15%) 731 755 809 802 635 546 512 477 460 465 521 631

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 768 837 890 837 671 615 591 559 537 457 575 650
20% 737 732 771 764 604 538 515 510 464 383 506 616
30% 691 652 688 649 557 493 465 467 438 342 446 592
40% 673 634 610 572 536 462 418 405 389 324 392 570
50% 625 572 440 535 507 421 396 370 363 314 372 526
60% 381 346 374 507 484 400 342 343 350 305 332 509
70% 361 320 335 454 435 371 313 328 339 292 314 488
80% 346 312 304 427 377 337 290 308 332 281 296 447
90% 319 297 296 404 348 301 246 200 284 270 280 418

Full Simulation Period
b 538 524 532 576 509 444 404 394 394 338 400 531

Wet (32%) 470 430 416 443 392 331 273 266 309 290 304 462
Above Normal (16%) 624 606 550 556 501 406 355 346 351 284 309 433
Below Normal (13%) 477 440 486 567 527 463 416 403 400 313 379 589

Dry (24%) 535 538 569 662 561 497 476 466 430 360 512 591
Critical (15%) 659 690 745 752 668 624 613 594 561 486 541 631

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10 10 37 -19 -3 70 133 140 112 44 52 15
20% 2 -2 -25 -39 -5 71 98 111 67 38 72 1
30% -36 -49 -74 -81 29 64 92 88 98 16 37 7
40% -29 -36 -113 -125 68 58 64 72 65 8 2 7
50% -63 -82 -255 -134 58 35 60 50 50 7 14 -23

60% -295 -289 -295 36 73 38 20 38 46 11 8 -30

70% -291 -289 -278 35 60 35 6 28 43 8 4 -40

80% -283 -262 -197 34 25 21 4 23 45 10 -4 -41

90% -252 -178 -38 53 32 4 17 -13 7 10 -7 -46

Full Simulation Period
b

-129 -122 -126 -27 34 44 52 58 60 14 22 -18

Wet (32%) -150 -164 -132 22 44 12 9 12 17 1 4 -16

Above Normal (16%) -85 -61 -99 -36 59 38 36 42 51 10 -3 -121

Below Normal (13%) -158 -154 -164 -87 -34 20 37 56 95 20 -2 35
Dry (24%) -149 -126 -153 -38 42 82 99 94 76 27 76 8

Critical (15%) -73 -64 -64 -50 33 78 101 117 101 21 20 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.8.6. Banks Pumping Plant Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Figure 6E.B.9.1. Antioch Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-158 July 2015



Figure 6E.B.9.2. Antioch Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.3. Antioch Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.4. Antioch Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.5. Antioch Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.6. Antioch Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.7. Antioch Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.8. Antioch Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.9. Antioch Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.10. Antioch Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.11. Antioch Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.9.12. Antioch Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,269 8,523 6,763 3,320 1,142 771 1,029 1,628 2,192 4,322 5,909 7,163
20% 7,297 7,021 5,403 2,716 676 521 564 1,250 1,960 3,511 5,054 6,677
30% 7,151 6,658 3,210 2,015 462 313 392 922 1,767 3,094 4,825 6,497
40% 6,852 5,310 2,674 1,230 357 262 288 485 1,514 2,268 3,930 5,981
50% 6,136 2,127 2,179 1,030 289 241 250 356 1,150 1,863 3,459 5,157
60% 1,944 1,839 1,814 430 264 232 232 281 974 1,303 3,247 2,247
70% 797 774 712 261 238 223 225 238 667 1,153 3,035 1,414
80% 745 678 437 234 224 214 219 221 406 1,057 2,812 1,322
90% 655 621 231 215 212 200 213 200 209 829 2,632 1,219

Full Simulation Period
b 4,357 3,817 2,769 1,427 569 384 449 722 1,384 2,278 3,917 4,173

Wet (32%) 2,942 2,175 861 374 241 221 223 241 545 919 2,804 1,244
Above Normal (16%) 5,638 4,065 2,362 727 275 225 233 298 963 1,247 2,878 2,243
Below Normal (13%) 3,018 2,846 2,728 1,564 576 397 430 669 1,448 1,961 3,512 5,704

Dry (24%) 4,693 4,494 3,908 2,128 741 403 471 830 1,609 3,290 4,892 6,457
Critical (15%) 6,705 6,865 5,485 3,174 1,303 867 1,153 2,093 3,225 4,943 6,200 7,400

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,123 8,439 6,868 4,639 1,903 1,120 1,205 1,726 2,229 4,336 6,230 7,278
20% 7,156 7,100 6,677 3,967 1,113 581 751 1,252 1,947 3,509 5,312 6,895
30% 6,985 6,934 6,276 3,125 748 361 563 1,154 1,625 3,100 4,945 6,407
40% 6,786 6,677 5,659 1,885 489 298 402 676 1,283 2,177 4,198 6,066
50% 6,571 6,439 4,473 1,391 345 255 302 497 1,039 1,890 3,486 5,666
60% 6,439 6,067 2,944 784 269 238 242 371 893 1,398 3,302 5,393
70% 6,203 5,888 1,546 292 242 227 220 278 730 1,281 3,112 5,241
80% 5,892 5,219 989 238 219 214 210 203 456 1,058 2,936 5,022
90% 4,839 2,042 438 215 210 199 205 190 208 853 2,670 4,657

Full Simulation Period
b 6,379 5,877 4,016 1,934 755 454 513 821 1,354 2,307 4,038 5,739

Wet (32%) 5,652 4,968 1,663 482 248 222 231 277 510 969 2,846 4,539
Above Normal (16%) 6,900 5,688 3,849 1,169 338 228 255 394 864 1,288 3,015 5,204
Below Normal (13%) 5,956 5,206 4,384 2,752 1,026 505 550 839 1,245 2,015 3,765 5,818

Dry (24%) 6,661 6,582 5,503 2,942 1,004 481 560 933 1,607 3,240 5,044 6,588
Critical (15%) 7,307 7,494 6,481 3,480 1,639 1,112 1,291 2,258 3,390 5,021 6,298 7,433

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -147 -84 104 1,318 760 349 177 98 36 13 321 115
20% -141 79 1,274 1,251 437 60 187 2 -13 -2 258 218
30% -166 276 3,067 1,110 287 47 171 231 -143 5 119 -90

40% -66 1,367 2,985 655 132 36 114 191 -231 -91 268 85
50% 435 4,312 2,294 362 56 14 52 141 -111 27 27 509
60% 4,495 4,228 1,131 354 5 6 10 90 -82 94 55 3,146
70% 5,406 5,115 835 31 4 4 -5 39 64 128 78 3,827
80% 5,147 4,540 552 4 -5 -1 -9 -18 50 1 124 3,700
90% 4,184 1,422 206 0 -2 -1 -8 -10 -1 24 38 3,438

Full Simulation Period
b 2,022 2,061 1,247 507 186 70 64 99 -30 29 121 1,566

Wet (32%) 2,709 2,793 802 108 7 1 9 36 -36 50 42 3,295
Above Normal (16%) 1,262 1,622 1,488 442 64 4 22 96 -99 42 138 2,961
Below Normal (13%) 2,938 2,360 1,656 1,188 449 107 120 170 -203 54 253 114

Dry (24%) 1,968 2,088 1,595 813 262 79 89 103 -2 -50 153 132
Critical (15%) 603 629 996 306 336 245 138 164 166 78 98 32

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.9.1. Antioch Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-170 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,269 8,523 6,763 3,320 1,142 771 1,029 1,628 2,192 4,322 5,909 7,163
20% 7,297 7,021 5,403 2,716 676 521 564 1,250 1,960 3,511 5,054 6,677
30% 7,151 6,658 3,210 2,015 462 313 392 922 1,767 3,094 4,825 6,497
40% 6,852 5,310 2,674 1,230 357 262 288 485 1,514 2,268 3,930 5,981
50% 6,136 2,127 2,179 1,030 289 241 250 356 1,150 1,863 3,459 5,157
60% 1,944 1,839 1,814 430 264 232 232 281 974 1,303 3,247 2,247
70% 797 774 712 261 238 223 225 238 667 1,153 3,035 1,414
80% 745 678 437 234 224 214 219 221 406 1,057 2,812 1,322
90% 655 621 231 215 212 200 213 200 209 829 2,632 1,219

Full Simulation Period
b 4,357 3,817 2,769 1,427 569 384 449 722 1,384 2,278 3,917 4,173

Wet (32%) 2,942 2,175 861 374 241 221 223 241 545 919 2,804 1,244
Above Normal (16%) 5,638 4,065 2,362 727 275 225 233 298 963 1,247 2,878 2,243
Below Normal (13%) 3,018 2,846 2,728 1,564 576 397 430 669 1,448 1,961 3,512 5,704

Dry (24%) 4,693 4,494 3,908 2,128 741 403 471 830 1,609 3,290 4,892 6,457
Critical (15%) 6,705 6,865 5,485 3,174 1,303 867 1,153 2,093 3,225 4,943 6,200 7,400

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,118 8,539 6,862 3,812 1,184 752 1,013 1,802 2,292 4,016 5,977 7,286
20% 7,295 7,260 6,644 3,146 683 530 695 1,327 2,027 3,511 5,322 6,834
30% 7,057 6,924 6,126 2,499 470 300 502 1,056 1,846 3,116 4,744 6,466
40% 6,798 6,757 5,238 1,413 345 259 361 742 1,566 2,128 3,948 5,868
50% 6,576 6,468 4,459 1,027 287 242 298 571 1,240 1,929 3,389 5,510
60% 6,325 6,142 2,942 511 261 231 242 421 1,025 1,334 3,240 5,284
70% 6,176 5,841 1,343 269 239 220 217 281 808 1,175 2,910 5,068
80% 5,918 5,120 997 237 222 212 210 205 525 1,098 2,860 4,930
90% 5,223 2,265 488 223 210 199 203 189 218 856 2,585 4,796

Full Simulation Period
b 6,445 5,963 3,907 1,606 582 384 482 831 1,476 2,294 3,940 5,678

Wet (32%) 5,617 5,033 1,607 415 238 221 229 299 610 950 2,741 4,498
Above Normal (16%) 7,143 5,772 3,619 868 270 220 248 412 1,002 1,270 2,928 5,152
Below Normal (13%) 6,062 5,318 4,395 1,974 614 404 512 863 1,593 1,980 3,488 5,527

Dry (24%) 6,669 6,676 5,442 2,367 731 400 514 954 1,716 3,234 4,967 6,559
Critical (15%) 7,462 7,590 6,198 3,380 1,391 871 1,202 2,205 3,354 5,038 6,338 7,470

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -152 16 98 492 42 -19 -16 175 100 -306 68 123
20% -2 239 1,240 430 7 9 131 77 67 0 269 157
30% -93 266 2,917 484 8 -13 110 134 78 21 -82 -31

40% -54 1,447 2,564 183 -12 -3 73 257 52 -140 18 -113

50% 440 4,341 2,279 -2 -3 0 48 215 90 66 -70 353
60% 4,381 4,303 1,128 81 -2 -1 10 140 50 31 -7 3,036
70% 5,379 5,068 631 8 1 -2 -7 42 141 22 -125 3,654
80% 5,173 4,441 560 3 -2 -2 -9 -16 118 41 48 3,607
90% 4,568 1,645 257 8 -2 -1 -10 -11 8 27 -47 3,576

Full Simulation Period
b 2,088 2,147 1,138 179 13 0 33 109 91 16 23 1,505

Wet (32%) 2,674 2,857 746 41 -3 1 6 58 65 31 -63 3,255
Above Normal (16%) 1,506 1,706 1,257 140 -5 -5 16 114 39 23 50 2,909
Below Normal (13%) 3,045 2,472 1,667 410 37 7 81 194 145 19 -24 -176

Dry (24%) 1,976 2,182 1,535 238 -11 -2 43 124 108 -56 76 102
Critical (15%) 757 725 713 206 88 4 49 112 130 95 139 70

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.9.2. Antioch Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-171 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,269 8,523 6,763 3,320 1,142 771 1,029 1,628 2,192 4,322 5,909 7,163
20% 7,297 7,021 5,403 2,716 676 521 564 1,250 1,960 3,511 5,054 6,677
30% 7,151 6,658 3,210 2,015 462 313 392 922 1,767 3,094 4,825 6,497
40% 6,852 5,310 2,674 1,230 357 262 288 485 1,514 2,268 3,930 5,981
50% 6,136 2,127 2,179 1,030 289 241 250 356 1,150 1,863 3,459 5,157
60% 1,944 1,839 1,814 430 264 232 232 281 974 1,303 3,247 2,247
70% 797 774 712 261 238 223 225 238 667 1,153 3,035 1,414
80% 745 678 437 234 224 214 219 221 406 1,057 2,812 1,322
90% 655 621 231 215 212 200 213 200 209 829 2,632 1,219

Full Simulation Period
b 4,357 3,817 2,769 1,427 569 384 449 722 1,384 2,278 3,917 4,173

Wet (32%) 2,942 2,175 861 374 241 221 223 241 545 919 2,804 1,244
Above Normal (16%) 5,638 4,065 2,362 727 275 225 233 298 963 1,247 2,878 2,243
Below Normal (13%) 3,018 2,846 2,728 1,564 576 397 430 669 1,448 1,961 3,512 5,704

Dry (24%) 4,693 4,494 3,908 2,128 741 403 471 830 1,609 3,290 4,892 6,457
Critical (15%) 6,705 6,865 5,485 3,174 1,303 867 1,153 2,093 3,225 4,943 6,200 7,400

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,310 8,347 6,774 3,316 1,168 776 809 1,248 2,079 4,277 5,950 7,261
20% 7,429 7,056 5,276 2,730 676 521 514 934 1,839 3,441 5,107 6,724
30% 7,180 6,651 3,218 2,018 474 314 354 729 1,708 3,068 4,899 6,540
40% 6,806 5,293 2,673 1,230 357 262 283 454 1,445 2,272 3,917 5,998
50% 6,010 2,123 2,185 1,029 290 241 250 337 1,119 1,868 3,442 5,041
60% 1,945 1,828 1,814 429 263 231 235 279 970 1,306 3,246 2,250
70% 791 774 746 261 238 222 225 238 674 1,162 3,014 1,421
80% 740 678 389 235 224 213 219 223 409 1,057 2,762 1,317
90% 655 619 230 215 212 200 213 200 209 841 2,603 1,219

Full Simulation Period
b 4,354 3,805 2,775 1,450 584 385 402 613 1,315 2,254 3,907 4,172

Wet (32%) 2,940 2,202 867 374 242 221 223 237 545 911 2,774 1,242
Above Normal (16%) 5,635 3,991 2,336 725 275 225 233 295 961 1,248 2,876 2,248
Below Normal (13%) 3,027 2,852 2,730 1,567 576 397 390 580 1,424 1,957 3,488 5,658

Dry (24%) 4,687 4,467 3,935 2,152 746 404 404 692 1,547 3,278 4,902 6,474
Critical (15%) 6,688 6,848 5,494 3,292 1,395 876 982 1,673 2,877 4,821 6,202 7,403

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 41 -175 10 -5 26 5 -220 -380 -113 -46 41 98
20% 132 35 -127 14 0 0 -49 -317 -121 -70 54 47
30% 29 -7 8 2 13 0 -37 -194 -60 -26 73 43
40% -46 -16 0 -1 0 0 -5 -31 -69 4 -13 17
50% -126 -4 6 -1 0 0 0 -20 -32 5 -17 -116

60% 1 -10 0 -1 -1 0 2 -2 -4 3 -1 3
70% -6 0 34 0 0 -1 1 0 7 9 -20 7
80% -5 0 -49 1 0 -1 0 2 3 0 -50 -5

90% 0 -2 -1 0 0 0 0 0 0 12 -29 0

Full Simulation Period
b

-4 -12 6 23 15 2 -47 -109 -69 -24 -10 -1

Wet (32%) -2 27 5 0 0 0 0 -4 0 -8 -31 -2

Above Normal (16%) -3 -75 -26 -2 0 0 1 -2 -2 1 -2 5
Below Normal (13%) 9 6 1 3 -1 -1 -41 -89 -24 -4 -24 -46

Dry (24%) -6 -27 28 24 5 1 -67 -137 -61 -12 11 17
Critical (15%) -17 -17 9 118 92 9 -171 -420 -348 -122 2 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.9.3. Antioch Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-172 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,123 8,439 6,868 4,639 1,903 1,120 1,205 1,726 2,229 4,336 6,230 7,278
20% 7,156 7,100 6,677 3,967 1,113 581 751 1,252 1,947 3,509 5,312 6,895
30% 6,985 6,934 6,276 3,125 748 361 563 1,154 1,625 3,100 4,945 6,407
40% 6,786 6,677 5,659 1,885 489 298 402 676 1,283 2,177 4,198 6,066
50% 6,571 6,439 4,473 1,391 345 255 302 497 1,039 1,890 3,486 5,666
60% 6,439 6,067 2,944 784 269 238 242 371 893 1,398 3,302 5,393
70% 6,203 5,888 1,546 292 242 227 220 278 730 1,281 3,112 5,241
80% 5,892 5,219 989 238 219 214 210 203 456 1,058 2,936 5,022
90% 4,839 2,042 438 215 210 199 205 190 208 853 2,670 4,657

Full Simulation Period
b 6,379 5,877 4,016 1,934 755 454 513 821 1,354 2,307 4,038 5,739

Wet (32%) 5,652 4,968 1,663 482 248 222 231 277 510 969 2,846 4,539
Above Normal (16%) 6,900 5,688 3,849 1,169 338 228 255 394 864 1,288 3,015 5,204
Below Normal (13%) 5,956 5,206 4,384 2,752 1,026 505 550 839 1,245 2,015 3,765 5,818

Dry (24%) 6,661 6,582 5,503 2,942 1,004 481 560 933 1,607 3,240 5,044 6,588
Critical (15%) 7,307 7,494 6,481 3,480 1,639 1,112 1,291 2,258 3,390 5,021 6,298 7,433

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,269 8,523 6,763 3,320 1,142 771 1,029 1,628 2,192 4,322 5,909 7,163
20% 7,297 7,021 5,403 2,716 676 521 564 1,250 1,960 3,511 5,054 6,677
30% 7,151 6,658 3,210 2,015 462 313 392 922 1,767 3,094 4,825 6,497
40% 6,852 5,310 2,674 1,230 357 262 288 485 1,514 2,268 3,930 5,981
50% 6,136 2,127 2,179 1,030 289 241 250 356 1,150 1,863 3,459 5,157
60% 1,944 1,839 1,814 430 264 232 232 281 974 1,303 3,247 2,247
70% 797 774 712 261 238 223 225 238 667 1,153 3,035 1,414
80% 745 678 437 234 224 214 219 221 406 1,057 2,812 1,322
90% 655 621 231 215 212 200 213 200 209 829 2,632 1,219

Full Simulation Period
b 4,357 3,817 2,769 1,427 569 384 449 722 1,384 2,278 3,917 4,173

Wet (32%) 2,942 2,175 861 374 241 221 223 241 545 919 2,804 1,244
Above Normal (16%) 5,638 4,065 2,362 727 275 225 233 298 963 1,247 2,878 2,243
Below Normal (13%) 3,018 2,846 2,728 1,564 576 397 430 669 1,448 1,961 3,512 5,704

Dry (24%) 4,693 4,494 3,908 2,128 741 403 471 830 1,609 3,290 4,892 6,457
Critical (15%) 6,705 6,865 5,485 3,174 1,303 867 1,153 2,093 3,225 4,943 6,200 7,400

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 147 84 -104 -1,318 -760 -349 -177 -98 -36 -13 -321 -115

20% 141 -79 -1,274 -1,251 -437 -60 -187 -2 13 2 -258 -218

30% 166 -276 -3,067 -1,110 -287 -47 -171 -231 143 -5 -119 90
40% 66 -1,367 -2,985 -655 -132 -36 -114 -191 231 91 -268 -85

50% -435 -4,312 -2,294 -362 -56 -14 -52 -141 111 -27 -27 -509

60% -4,495 -4,228 -1,131 -354 -5 -6 -10 -90 82 -94 -55 -3,146

70% -5,406 -5,115 -835 -31 -4 -4 5 -39 -64 -128 -78 -3,827

80% -5,147 -4,540 -552 -4 5 1 9 18 -50 -1 -124 -3,700

90% -4,184 -1,422 -206 0 2 1 8 10 1 -24 -38 -3,438

Full Simulation Period
b

-2,022 -2,061 -1,247 -507 -186 -70 -64 -99 30 -29 -121 -1,566

Wet (32%) -2,709 -2,793 -802 -108 -7 -1 -9 -36 36 -50 -42 -3,295

Above Normal (16%) -1,262 -1,622 -1,488 -442 -64 -4 -22 -96 99 -42 -138 -2,961

Below Normal (13%) -2,938 -2,360 -1,656 -1,188 -449 -107 -120 -170 203 -54 -253 -114

Dry (24%) -1,968 -2,088 -1,595 -813 -262 -79 -89 -103 2 50 -153 -132

Critical (15%) -603 -629 -996 -306 -336 -245 -138 -164 -166 -78 -98 -32

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.9.4. Antioch Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-173 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,123 8,439 6,868 4,639 1,903 1,120 1,205 1,726 2,229 4,336 6,230 7,278
20% 7,156 7,100 6,677 3,967 1,113 581 751 1,252 1,947 3,509 5,312 6,895
30% 6,985 6,934 6,276 3,125 748 361 563 1,154 1,625 3,100 4,945 6,407
40% 6,786 6,677 5,659 1,885 489 298 402 676 1,283 2,177 4,198 6,066
50% 6,571 6,439 4,473 1,391 345 255 302 497 1,039 1,890 3,486 5,666
60% 6,439 6,067 2,944 784 269 238 242 371 893 1,398 3,302 5,393
70% 6,203 5,888 1,546 292 242 227 220 278 730 1,281 3,112 5,241
80% 5,892 5,219 989 238 219 214 210 203 456 1,058 2,936 5,022
90% 4,839 2,042 438 215 210 199 205 190 208 853 2,670 4,657

Full Simulation Period
b 6,379 5,877 4,016 1,934 755 454 513 821 1,354 2,307 4,038 5,739

Wet (32%) 5,652 4,968 1,663 482 248 222 231 277 510 969 2,846 4,539
Above Normal (16%) 6,900 5,688 3,849 1,169 338 228 255 394 864 1,288 3,015 5,204
Below Normal (13%) 5,956 5,206 4,384 2,752 1,026 505 550 839 1,245 2,015 3,765 5,818

Dry (24%) 6,661 6,582 5,503 2,942 1,004 481 560 933 1,607 3,240 5,044 6,588
Critical (15%) 7,307 7,494 6,481 3,480 1,639 1,112 1,291 2,258 3,390 5,021 6,298 7,433

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,118 8,539 6,862 3,812 1,184 752 1,013 1,802 2,292 4,016 5,977 7,286
20% 7,295 7,260 6,644 3,146 683 530 695 1,327 2,027 3,511 5,322 6,834
30% 7,057 6,924 6,126 2,499 470 300 502 1,056 1,846 3,116 4,744 6,466
40% 6,798 6,757 5,238 1,413 345 259 361 742 1,566 2,128 3,948 5,868
50% 6,576 6,468 4,459 1,027 287 242 298 571 1,240 1,929 3,389 5,510
60% 6,325 6,142 2,942 511 261 231 242 421 1,025 1,334 3,240 5,284
70% 6,176 5,841 1,343 269 239 220 217 281 808 1,175 2,910 5,068
80% 5,918 5,120 997 237 222 212 210 205 525 1,098 2,860 4,930
90% 5,223 2,265 488 223 210 199 203 189 218 856 2,585 4,796

Full Simulation Period
b 6,445 5,963 3,907 1,606 582 384 482 831 1,476 2,294 3,940 5,678

Wet (32%) 5,617 5,033 1,607 415 238 221 229 299 610 950 2,741 4,498
Above Normal (16%) 7,143 5,772 3,619 868 270 220 248 412 1,002 1,270 2,928 5,152
Below Normal (13%) 6,062 5,318 4,395 1,974 614 404 512 863 1,593 1,980 3,488 5,527

Dry (24%) 6,669 6,676 5,442 2,367 731 400 514 954 1,716 3,234 4,967 6,559
Critical (15%) 7,462 7,590 6,198 3,380 1,391 871 1,202 2,205 3,354 5,038 6,338 7,470

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5 100 -6 -827 -718 -368 -193 77 63 -320 -253 8
20% 139 160 -33 -821 -430 -51 -56 75 80 2 10 -61

30% 73 -11 -150 -627 -279 -60 -61 -97 221 16 -201 59
40% 12 79 -421 -472 -144 -39 -41 66 284 -49 -250 -199

50% 5 29 -15 -364 -59 -14 -4 74 201 38 -97 -155

60% -114 75 -2 -273 -7 -7 0 50 132 -63 -62 -109

70% -27 -47 -203 -23 -3 -6 -2 3 78 -106 -202 -173

80% 25 -99 8 -1 3 -1 -1 2 69 40 -76 -92

90% 384 223 50 8 0 0 -2 0 10 3 -85 138

Full Simulation Period
b 66 86 -109 -328 -172 -70 -31 10 122 -13 -97 -62

Wet (32%) -35 64 -56 -67 -10 0 -2 22 100 -19 -105 -40

Above Normal (16%) 243 84 -230 -302 -68 -9 -6 18 139 -18 -88 -52

Below Normal (13%) 106 112 11 -779 -412 -100 -39 24 348 -35 -277 -291

Dry (24%) 8 95 -60 -575 -273 -81 -45 21 109 -6 -77 -29

Critical (15%) 154 96 -283 -100 -248 -241 -89 -53 -36 17 40 38

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.9.5. Antioch Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-174 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,123 8,439 6,868 4,639 1,903 1,120 1,205 1,726 2,229 4,336 6,230 7,278
20% 7,156 7,100 6,677 3,967 1,113 581 751 1,252 1,947 3,509 5,312 6,895
30% 6,985 6,934 6,276 3,125 748 361 563 1,154 1,625 3,100 4,945 6,407
40% 6,786 6,677 5,659 1,885 489 298 402 676 1,283 2,177 4,198 6,066
50% 6,571 6,439 4,473 1,391 345 255 302 497 1,039 1,890 3,486 5,666
60% 6,439 6,067 2,944 784 269 238 242 371 893 1,398 3,302 5,393
70% 6,203 5,888 1,546 292 242 227 220 278 730 1,281 3,112 5,241
80% 5,892 5,219 989 238 219 214 210 203 456 1,058 2,936 5,022
90% 4,839 2,042 438 215 210 199 205 190 208 853 2,670 4,657

Full Simulation Period
b 6,379 5,877 4,016 1,934 755 454 513 821 1,354 2,307 4,038 5,739

Wet (32%) 5,652 4,968 1,663 482 248 222 231 277 510 969 2,846 4,539
Above Normal (16%) 6,900 5,688 3,849 1,169 338 228 255 394 864 1,288 3,015 5,204
Below Normal (13%) 5,956 5,206 4,384 2,752 1,026 505 550 839 1,245 2,015 3,765 5,818

Dry (24%) 6,661 6,582 5,503 2,942 1,004 481 560 933 1,607 3,240 5,044 6,588
Critical (15%) 7,307 7,494 6,481 3,480 1,639 1,112 1,291 2,258 3,390 5,021 6,298 7,433

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8,310 8,347 6,774 3,316 1,168 776 809 1,248 2,079 4,277 5,950 7,261
20% 7,429 7,056 5,276 2,730 676 521 514 934 1,839 3,441 5,107 6,724
30% 7,180 6,651 3,218 2,018 474 314 354 729 1,708 3,068 4,899 6,540
40% 6,806 5,293 2,673 1,230 357 262 283 454 1,445 2,272 3,917 5,998
50% 6,010 2,123 2,185 1,029 290 241 250 337 1,119 1,868 3,442 5,041
60% 1,945 1,828 1,814 429 263 231 235 279 970 1,306 3,246 2,250
70% 791 774 746 261 238 222 225 238 674 1,162 3,014 1,421
80% 740 678 389 235 224 213 219 223 409 1,057 2,762 1,317
90% 655 619 230 215 212 200 213 200 209 841 2,603 1,219

Full Simulation Period
b 4,354 3,805 2,775 1,450 584 385 402 613 1,315 2,254 3,907 4,172

Wet (32%) 2,940 2,202 867 374 242 221 223 237 545 911 2,774 1,242
Above Normal (16%) 5,635 3,991 2,336 725 275 225 233 295 961 1,248 2,876 2,248
Below Normal (13%) 3,027 2,852 2,730 1,567 576 397 390 580 1,424 1,957 3,488 5,658

Dry (24%) 4,687 4,467 3,935 2,152 746 404 404 692 1,547 3,278 4,902 6,474
Critical (15%) 6,688 6,848 5,494 3,292 1,395 876 982 1,673 2,877 4,821 6,202 7,403

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 187 -91 -94 -1,323 -735 -344 -397 -478 -149 -59 -280 -17

20% 272 -45 -1,401 -1,237 -437 -60 -237 -318 -108 -68 -205 -171

30% 195 -283 -3,059 -1,108 -274 -47 -208 -425 83 -32 -46 133
40% 20 -1,384 -2,985 -656 -132 -36 -119 -222 162 96 -281 -69

50% -561 -4,316 -2,288 -362 -56 -14 -52 -161 79 -23 -44 -625

60% -4,494 -4,238 -1,131 -355 -6 -6 -8 -92 77 -91 -56 -3,142

70% -5,412 -5,114 -800 -30 -4 -5 6 -40 -57 -119 -98 -3,820

80% -5,152 -4,540 -600 -4 5 0 9 20 -47 -1 -174 -3,705

90% -4,184 -1,424 -208 0 2 1 8 10 2 -12 -66 -3,438

Full Simulation Period
b

-2,025 -2,072 -1,241 -484 -171 -69 -111 -207 -39 -53 -131 -1,568

Wet (32%) -2,711 -2,767 -796 -108 -7 -1 -9 -41 35 -58 -73 -3,297

Above Normal (16%) -1,265 -1,697 -1,513 -444 -64 -3 -21 -98 98 -40 -140 -2,956

Below Normal (13%) -2,929 -2,354 -1,655 -1,185 -450 -108 -161 -259 179 -58 -277 -160

Dry (24%) -1,975 -2,115 -1,567 -789 -257 -78 -156 -241 -60 37 -142 -114

Critical (15%) -620 -646 -987 -188 -244 -235 -309 -584 -513 -200 -96 -29

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.9.6. Antioch Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.10.1 Chipps Island North Channel Salinity   1 
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Figure 6E.B.10.1.1. Chipps Island North Channel Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.2. Chipps Island North Channel Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.3. Chipps Island North Channel Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.4. Chipps Island North Channel Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.5. Chipps Island North Channel Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.6. Chipps Island North Channel Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.7. Chipps Island North Channel Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.8. Chipps Island North Channel Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.9. Chipps Island North Channel Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.10. Chipps Island North Channel Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.11. Chipps Island North Channel Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.1.12. Chipps Island North Channel Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-188 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16,091 16,410 14,299 9,461 4,594 3,874 5,056 6,466 8,102 10,866 13,118 14,635
20% 14,910 14,654 12,403 8,195 2,790 2,822 3,202 5,574 7,296 9,620 11,914 13,816
30% 14,772 14,200 8,965 6,650 1,543 1,207 2,243 4,702 6,807 8,917 11,452 13,448
40% 14,450 12,367 7,870 3,908 946 991 1,395 2,830 6,240 7,347 10,052 12,678
50% 13,338 7,076 6,955 2,892 544 529 931 2,133 5,033 6,606 9,166 11,541
60% 7,131 6,762 6,284 1,461 291 326 541 1,331 4,686 5,315 8,862 6,808
70% 3,743 3,734 2,848 396 218 220 367 938 3,585 4,973 8,504 3,923
80% 3,619 3,443 1,049 229 206 201 226 423 2,273 4,576 8,046 3,626
90% 3,476 3,273 390 196 192 192 195 204 755 3,933 7,763 3,547

Full Simulation Period
b 9,942 8,989 6,959 4,015 1,732 1,360 1,818 2,921 5,139 6,966 9,887 9,289

Wet (32%) 7,505 6,020 2,479 856 256 293 391 718 2,367 4,039 7,978 3,597
Above Normal (16%) 11,854 9,256 6,254 1,827 537 411 586 1,368 4,321 5,149 8,193 6,812
Below Normal (13%) 7,604 7,339 7,403 4,923 2,016 1,846 2,203 3,361 5,869 6,803 9,374 12,271

Dry (24%) 10,759 10,494 9,724 6,326 2,523 1,552 2,290 3,929 6,302 9,154 11,603 13,394
Critical (15%) 13,934 14,136 12,413 8,549 4,648 3,936 5,109 7,293 9,421 11,781 13,470 14,728

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,961 16,152 14,331 11,845 6,611 5,098 5,332 6,664 8,134 10,775 13,396 14,633
20% 14,806 14,596 14,156 10,477 3,954 3,083 3,952 5,660 7,103 9,633 12,108 13,927
30% 14,458 14,288 13,345 8,975 2,610 1,554 3,162 5,215 6,426 9,044 11,737 13,478
40% 14,255 14,041 12,641 6,162 1,291 1,300 2,276 3,751 5,531 7,277 10,469 12,838
50% 13,846 13,701 11,175 4,328 793 716 1,610 3,093 5,039 6,713 9,402 12,201
60% 13,497 13,166 8,523 2,101 389 323 963 2,145 4,558 5,729 8,914 11,781
70% 13,263 12,918 4,786 454 222 220 453 1,546 3,749 5,378 8,683 11,614
80% 12,860 11,919 2,181 256 206 203 240 555 2,650 4,714 8,429 11,397
90% 11,641 6,920 655 199 191 193 197 215 807 3,971 7,962 11,076

Full Simulation Period
b 13,474 12,472 8,946 5,099 2,233 1,613 2,197 3,378 5,058 7,093 10,105 12,315

Wet (32%) 12,231 10,658 3,836 1,189 287 308 569 1,037 2,348 4,229 8,134 10,527
Above Normal (16%) 14,219 12,183 8,747 2,689 736 441 937 2,047 4,162 5,316 8,503 11,606
Below Normal (13%) 13,062 11,765 10,141 7,079 2,941 2,139 2,821 3,991 5,330 6,912 9,825 12,457

Dry (24%) 14,004 13,831 12,203 8,117 3,282 1,938 2,785 4,349 6,272 9,155 11,778 13,544
Critical (15%) 14,855 15,096 13,712 9,339 5,676 4,683 5,538 7,708 9,629 11,950 13,581 14,776

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -130 -259 32 2,384 2,017 1,224 277 198 31 -91 279 -2

20% -104 -59 1,753 2,282 1,164 261 750 86 -193 13 193 111
30% -313 88 4,381 2,325 1,068 347 919 514 -381 127 285 30
40% -196 1,674 4,771 2,254 344 309 881 921 -709 -70 417 160
50% 508 6,625 4,220 1,436 249 188 679 960 6 107 236 660
60% 6,366 6,404 2,239 641 98 -2 422 814 -128 414 53 4,973
70% 9,521 9,183 1,938 58 4 0 86 608 163 405 179 7,691
80% 9,241 8,476 1,132 27 0 2 14 132 377 138 384 7,772
90% 8,165 3,648 265 2 -1 1 1 11 52 38 198 7,529

Full Simulation Period
b 3,532 3,483 1,988 1,084 501 252 379 457 -80 126 218 3,026

Wet (32%) 4,726 4,639 1,357 333 31 15 178 320 -19 191 156 6,930
Above Normal (16%) 2,366 2,927 2,493 861 199 30 351 678 -158 167 310 4,794
Below Normal (13%) 5,458 4,426 2,739 2,156 925 293 619 630 -539 109 451 186

Dry (24%) 3,245 3,337 2,479 1,791 759 386 495 421 -30 1 175 150
Critical (15%) 922 960 1,298 790 1,028 747 430 415 208 169 111 47

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.1.1. Chipps Island North Channel Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16,091 16,410 14,299 9,461 4,594 3,874 5,056 6,466 8,102 10,866 13,118 14,635
20% 14,910 14,654 12,403 8,195 2,790 2,822 3,202 5,574 7,296 9,620 11,914 13,816
30% 14,772 14,200 8,965 6,650 1,543 1,207 2,243 4,702 6,807 8,917 11,452 13,448
40% 14,450 12,367 7,870 3,908 946 991 1,395 2,830 6,240 7,347 10,052 12,678
50% 13,338 7,076 6,955 2,892 544 529 931 2,133 5,033 6,606 9,166 11,541
60% 7,131 6,762 6,284 1,461 291 326 541 1,331 4,686 5,315 8,862 6,808
70% 3,743 3,734 2,848 396 218 220 367 938 3,585 4,973 8,504 3,923
80% 3,619 3,443 1,049 229 206 201 226 423 2,273 4,576 8,046 3,626
90% 3,476 3,273 390 196 192 192 195 204 755 3,933 7,763 3,547

Full Simulation Period
b 9,942 8,989 6,959 4,015 1,732 1,360 1,818 2,921 5,139 6,966 9,887 9,289

Wet (32%) 7,505 6,020 2,479 856 256 293 391 718 2,367 4,039 7,978 3,597
Above Normal (16%) 11,854 9,256 6,254 1,827 537 411 586 1,368 4,321 5,149 8,193 6,812
Below Normal (13%) 7,604 7,339 7,403 4,923 2,016 1,846 2,203 3,361 5,869 6,803 9,374 12,271

Dry (24%) 10,759 10,494 9,724 6,326 2,523 1,552 2,290 3,929 6,302 9,154 11,603 13,394
Critical (15%) 13,934 14,136 12,413 8,549 4,648 3,936 5,109 7,293 9,421 11,781 13,470 14,728

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,908 16,423 14,317 10,601 4,830 3,905 5,008 6,802 8,094 10,711 13,243 14,758
20% 14,942 14,734 13,994 9,206 2,759 2,788 3,732 5,704 7,376 9,598 12,036 13,872
30% 14,664 14,371 13,373 8,020 1,632 1,268 2,650 5,173 6,821 9,053 11,410 13,527
40% 14,234 14,068 12,298 4,344 1,072 1,014 2,111 3,997 6,393 7,192 9,989 12,543
50% 13,771 13,812 11,095 3,088 599 605 1,535 3,331 5,529 6,657 9,044 11,979
60% 13,399 13,246 8,573 1,444 264 337 920 2,362 4,843 5,441 8,812 11,631
70% 13,207 12,984 3,639 394 218 220 507 1,554 3,989 5,043 8,407 11,417
80% 12,888 11,831 2,119 223 206 199 233 681 2,875 4,776 8,173 11,292
90% 11,906 6,565 624 197 191 193 195 218 969 4,083 7,647 11,079

Full Simulation Period
b 13,533 12,580 8,776 4,415 1,757 1,365 2,070 3,425 5,364 7,025 9,924 12,227

Wet (32%) 12,172 10,724 3,661 955 264 316 570 1,138 2,652 4,152 7,934 10,469
Above Normal (16%) 14,446 12,291 8,376 2,055 507 403 886 2,142 4,595 5,243 8,311 11,531
Below Normal (13%) 13,235 11,993 10,165 5,620 2,046 1,830 2,629 4,066 6,146 6,810 9,331 12,053

Dry (24%) 13,970 13,908 12,118 7,005 2,519 1,552 2,567 4,407 6,458 9,091 11,671 13,510
Critical (15%) 15,043 15,240 13,449 9,050 4,810 3,940 5,261 7,543 9,534 11,937 13,613 14,808

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -184 13 18 1,139 236 31 -48 336 -8 -156 126 123
20% 32 79 1,592 1,011 -31 -34 530 129 80 -22 121 56
30% -108 171 4,409 1,370 89 61 408 471 14 136 -42 79
40% -216 1,701 4,428 436 126 23 716 1,167 154 -155 -64 -135

50% 433 6,736 4,140 196 55 77 604 1,198 496 51 -122 438
60% 6,268 6,484 2,290 -17 -27 12 379 1,031 157 126 -50 4,824
70% 9,465 9,249 791 -2 0 0 140 616 403 70 -97 7,494
80% 9,269 8,388 1,070 -6 0 -1 7 258 602 200 128 7,666
90% 8,430 3,293 234 1 -1 1 -1 15 214 150 -116 7,533

Full Simulation Period
b 3,591 3,591 1,817 400 24 5 252 504 226 59 36 2,938

Wet (32%) 4,667 4,704 1,181 99 7 23 179 420 285 114 -44 6,871
Above Normal (16%) 2,592 3,035 2,122 228 -30 -8 300 773 275 94 118 4,720
Below Normal (13%) 5,631 4,653 2,762 697 30 -16 426 705 277 6 -43 -218

Dry (24%) 3,210 3,414 2,395 679 -4 1 277 479 156 -63 67 116
Critical (15%) 1,109 1,105 1,035 501 162 4 153 250 113 156 143 80

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.1.2. Chipps Island North Channel Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-190 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16,091 16,410 14,299 9,461 4,594 3,874 5,056 6,466 8,102 10,866 13,118 14,635
20% 14,910 14,654 12,403 8,195 2,790 2,822 3,202 5,574 7,296 9,620 11,914 13,816
30% 14,772 14,200 8,965 6,650 1,543 1,207 2,243 4,702 6,807 8,917 11,452 13,448
40% 14,450 12,367 7,870 3,908 946 991 1,395 2,830 6,240 7,347 10,052 12,678
50% 13,338 7,076 6,955 2,892 544 529 931 2,133 5,033 6,606 9,166 11,541
60% 7,131 6,762 6,284 1,461 291 326 541 1,331 4,686 5,315 8,862 6,808
70% 3,743 3,734 2,848 396 218 220 367 938 3,585 4,973 8,504 3,923
80% 3,619 3,443 1,049 229 206 201 226 423 2,273 4,576 8,046 3,626
90% 3,476 3,273 390 196 192 192 195 204 755 3,933 7,763 3,547

Full Simulation Period
b 9,942 8,989 6,959 4,015 1,732 1,360 1,818 2,921 5,139 6,966 9,887 9,289

Wet (32%) 7,505 6,020 2,479 856 256 293 391 718 2,367 4,039 7,978 3,597
Above Normal (16%) 11,854 9,256 6,254 1,827 537 411 586 1,368 4,321 5,149 8,193 6,812
Below Normal (13%) 7,604 7,339 7,403 4,923 2,016 1,846 2,203 3,361 5,869 6,803 9,374 12,271

Dry (24%) 10,759 10,494 9,724 6,326 2,523 1,552 2,290 3,929 6,302 9,154 11,603 13,394
Critical (15%) 13,934 14,136 12,413 8,549 4,648 3,936 5,109 7,293 9,421 11,781 13,470 14,728

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16,072 16,300 14,315 9,456 4,605 3,878 4,451 5,504 7,949 10,854 13,079 14,538
20% 15,007 14,656 12,224 8,219 2,795 2,823 3,004 4,902 6,943 9,430 11,983 13,788
30% 14,756 14,204 8,981 6,650 1,543 1,225 2,086 4,133 6,724 8,883 11,431 13,488
40% 14,353 12,335 7,867 3,907 946 989 1,308 2,686 5,965 7,316 10,023 12,642
50% 13,173 7,048 6,970 2,894 545 544 929 2,018 5,023 6,612 9,183 11,422
60% 7,133 6,680 6,286 1,458 290 324 549 1,378 4,653 5,331 8,836 6,841
70% 3,742 3,734 2,811 394 218 220 367 897 3,561 4,972 8,470 3,919
80% 3,622 3,444 1,057 226 206 201 227 400 2,250 4,586 7,997 3,627
90% 3,472 3,274 393 196 192 192 196 204 756 3,937 7,771 3,546

Full Simulation Period
b 9,934 8,958 6,956 4,041 1,755 1,364 1,666 2,647 4,989 6,908 9,837 9,276

Wet (32%) 7,503 6,041 2,482 854 256 293 387 683 2,353 3,997 7,917 3,595
Above Normal (16%) 11,839 9,063 6,185 1,825 537 411 583 1,330 4,297 5,147 8,190 6,831
Below Normal (13%) 7,615 7,345 7,409 4,930 2,014 1,845 2,019 3,071 5,776 6,777 9,327 12,200

Dry (24%) 10,748 10,473 9,753 6,359 2,533 1,556 2,012 3,503 6,110 9,107 11,564 13,388
Critical (15%) 13,904 14,115 12,412 8,670 4,791 3,960 4,708 6,511 8,860 11,576 13,371 14,700

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -20 -110 16 -5 11 3 -604 -962 -154 -13 -39 -97

20% 98 2 -178 24 6 1 -198 -673 -353 -190 68 -28

30% -15 4 16 0 0 18 -157 -569 -84 -34 -22 40
40% -97 -31 -3 -1 0 -2 -87 -144 -274 -32 -29 -36

50% -165 -27 15 3 1 15 -2 -115 -10 6 17 -119

60% 2 -82 2 -3 -1 -1 8 47 -33 16 -26 33
70% -1 -1 -37 -2 0 0 0 -41 -24 -1 -34 -5

80% 4 1 8 -3 0 0 1 -23 -23 10 -49 1
90% -4 1 3 0 0 0 0 0 1 4 7 0

Full Simulation Period
b

-8 -31 -2 26 23 4 -153 -274 -150 -58 -50 -13

Wet (32%) -2 21 2 -1 0 0 -4 -34 -14 -42 -62 -2

Above Normal (16%) -15 -193 -69 -3 0 0 -3 -39 -24 -2 -2 20
Below Normal (13%) 11 6 6 7 -2 -1 -183 -290 -94 -26 -47 -72

Dry (24%) -11 -21 29 33 10 4 -278 -425 -192 -46 -40 -6

Critical (15%) -29 -21 -1 121 143 24 -401 -782 -561 -205 -99 -29

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.1.3. Chipps Island North Channel Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-191 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,961 16,152 14,331 11,845 6,611 5,098 5,332 6,664 8,134 10,775 13,396 14,633
20% 14,806 14,596 14,156 10,477 3,954 3,083 3,952 5,660 7,103 9,633 12,108 13,927
30% 14,458 14,288 13,345 8,975 2,610 1,554 3,162 5,215 6,426 9,044 11,737 13,478
40% 14,255 14,041 12,641 6,162 1,291 1,300 2,276 3,751 5,531 7,277 10,469 12,838
50% 13,846 13,701 11,175 4,328 793 716 1,610 3,093 5,039 6,713 9,402 12,201
60% 13,497 13,166 8,523 2,101 389 323 963 2,145 4,558 5,729 8,914 11,781
70% 13,263 12,918 4,786 454 222 220 453 1,546 3,749 5,378 8,683 11,614
80% 12,860 11,919 2,181 256 206 203 240 555 2,650 4,714 8,429 11,397
90% 11,641 6,920 655 199 191 193 197 215 807 3,971 7,962 11,076

Full Simulation Period
b 13,474 12,472 8,946 5,099 2,233 1,613 2,197 3,378 5,058 7,093 10,105 12,315

Wet (32%) 12,231 10,658 3,836 1,189 287 308 569 1,037 2,348 4,229 8,134 10,527
Above Normal (16%) 14,219 12,183 8,747 2,689 736 441 937 2,047 4,162 5,316 8,503 11,606
Below Normal (13%) 13,062 11,765 10,141 7,079 2,941 2,139 2,821 3,991 5,330 6,912 9,825 12,457

Dry (24%) 14,004 13,831 12,203 8,117 3,282 1,938 2,785 4,349 6,272 9,155 11,778 13,544
Critical (15%) 14,855 15,096 13,712 9,339 5,676 4,683 5,538 7,708 9,629 11,950 13,581 14,776

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16,091 16,410 14,299 9,461 4,594 3,874 5,056 6,466 8,102 10,866 13,118 14,635
20% 14,910 14,654 12,403 8,195 2,790 2,822 3,202 5,574 7,296 9,620 11,914 13,816
30% 14,772 14,200 8,965 6,650 1,543 1,207 2,243 4,702 6,807 8,917 11,452 13,448
40% 14,450 12,367 7,870 3,908 946 991 1,395 2,830 6,240 7,347 10,052 12,678
50% 13,338 7,076 6,955 2,892 544 529 931 2,133 5,033 6,606 9,166 11,541
60% 7,131 6,762 6,284 1,461 291 326 541 1,331 4,686 5,315 8,862 6,808
70% 3,743 3,734 2,848 396 218 220 367 938 3,585 4,973 8,504 3,923
80% 3,619 3,443 1,049 229 206 201 226 423 2,273 4,576 8,046 3,626
90% 3,476 3,273 390 196 192 192 195 204 755 3,933 7,763 3,547

Full Simulation Period
b 9,942 8,989 6,959 4,015 1,732 1,360 1,818 2,921 5,139 6,966 9,887 9,289

Wet (32%) 7,505 6,020 2,479 856 256 293 391 718 2,367 4,039 7,978 3,597
Above Normal (16%) 11,854 9,256 6,254 1,827 537 411 586 1,368 4,321 5,149 8,193 6,812
Below Normal (13%) 7,604 7,339 7,403 4,923 2,016 1,846 2,203 3,361 5,869 6,803 9,374 12,271

Dry (24%) 10,759 10,494 9,724 6,326 2,523 1,552 2,290 3,929 6,302 9,154 11,603 13,394
Critical (15%) 13,934 14,136 12,413 8,549 4,648 3,936 5,109 7,293 9,421 11,781 13,470 14,728

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 130 259 -32 -2,384 -2,017 -1,224 -277 -198 -31 91 -279 2
20% 104 59 -1,753 -2,282 -1,164 -261 -750 -86 193 -13 -193 -111

30% 313 -88 -4,381 -2,325 -1,068 -347 -919 -514 381 -127 -285 -30

40% 196 -1,674 -4,771 -2,254 -344 -309 -881 -921 709 70 -417 -160

50% -508 -6,625 -4,220 -1,436 -249 -188 -679 -960 -6 -107 -236 -660

60% -6,366 -6,404 -2,239 -641 -98 2 -422 -814 128 -414 -53 -4,973

70% -9,521 -9,183 -1,938 -58 -4 0 -86 -608 -163 -405 -179 -7,691

80% -9,241 -8,476 -1,132 -27 0 -2 -14 -132 -377 -138 -384 -7,772

90% -8,165 -3,648 -265 -2 1 -1 -1 -11 -52 -38 -198 -7,529

Full Simulation Period
b

-3,532 -3,483 -1,988 -1,084 -501 -252 -379 -457 80 -126 -218 -3,026

Wet (32%) -4,726 -4,639 -1,357 -333 -31 -15 -178 -320 19 -191 -156 -6,930

Above Normal (16%) -2,366 -2,927 -2,493 -861 -199 -30 -351 -678 158 -167 -310 -4,794

Below Normal (13%) -5,458 -4,426 -2,739 -2,156 -925 -293 -619 -630 539 -109 -451 -186

Dry (24%) -3,245 -3,337 -2,479 -1,791 -759 -386 -495 -421 30 -1 -175 -150

Critical (15%) -922 -960 -1,298 -790 -1,028 -747 -430 -415 -208 -169 -111 -47

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.1.4. Chipps Island North Channel Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-192 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,961 16,152 14,331 11,845 6,611 5,098 5,332 6,664 8,134 10,775 13,396 14,633
20% 14,806 14,596 14,156 10,477 3,954 3,083 3,952 5,660 7,103 9,633 12,108 13,927
30% 14,458 14,288 13,345 8,975 2,610 1,554 3,162 5,215 6,426 9,044 11,737 13,478
40% 14,255 14,041 12,641 6,162 1,291 1,300 2,276 3,751 5,531 7,277 10,469 12,838
50% 13,846 13,701 11,175 4,328 793 716 1,610 3,093 5,039 6,713 9,402 12,201
60% 13,497 13,166 8,523 2,101 389 323 963 2,145 4,558 5,729 8,914 11,781
70% 13,263 12,918 4,786 454 222 220 453 1,546 3,749 5,378 8,683 11,614
80% 12,860 11,919 2,181 256 206 203 240 555 2,650 4,714 8,429 11,397
90% 11,641 6,920 655 199 191 193 197 215 807 3,971 7,962 11,076

Full Simulation Period
b 13,474 12,472 8,946 5,099 2,233 1,613 2,197 3,378 5,058 7,093 10,105 12,315

Wet (32%) 12,231 10,658 3,836 1,189 287 308 569 1,037 2,348 4,229 8,134 10,527
Above Normal (16%) 14,219 12,183 8,747 2,689 736 441 937 2,047 4,162 5,316 8,503 11,606
Below Normal (13%) 13,062 11,765 10,141 7,079 2,941 2,139 2,821 3,991 5,330 6,912 9,825 12,457

Dry (24%) 14,004 13,831 12,203 8,117 3,282 1,938 2,785 4,349 6,272 9,155 11,778 13,544
Critical (15%) 14,855 15,096 13,712 9,339 5,676 4,683 5,538 7,708 9,629 11,950 13,581 14,776

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,908 16,423 14,317 10,601 4,830 3,905 5,008 6,802 8,094 10,711 13,243 14,758
20% 14,942 14,734 13,994 9,206 2,759 2,788 3,732 5,704 7,376 9,598 12,036 13,872
30% 14,664 14,371 13,373 8,020 1,632 1,268 2,650 5,173 6,821 9,053 11,410 13,527
40% 14,234 14,068 12,298 4,344 1,072 1,014 2,111 3,997 6,393 7,192 9,989 12,543
50% 13,771 13,812 11,095 3,088 599 605 1,535 3,331 5,529 6,657 9,044 11,979
60% 13,399 13,246 8,573 1,444 264 337 920 2,362 4,843 5,441 8,812 11,631
70% 13,207 12,984 3,639 394 218 220 507 1,554 3,989 5,043 8,407 11,417
80% 12,888 11,831 2,119 223 206 199 233 681 2,875 4,776 8,173 11,292
90% 11,906 6,565 624 197 191 193 195 218 969 4,083 7,647 11,079

Full Simulation Period
b 13,533 12,580 8,776 4,415 1,757 1,365 2,070 3,425 5,364 7,025 9,924 12,227

Wet (32%) 12,172 10,724 3,661 955 264 316 570 1,138 2,652 4,152 7,934 10,469
Above Normal (16%) 14,446 12,291 8,376 2,055 507 403 886 2,142 4,595 5,243 8,311 11,531
Below Normal (13%) 13,235 11,993 10,165 5,620 2,046 1,830 2,629 4,066 6,146 6,810 9,331 12,053

Dry (24%) 13,970 13,908 12,118 7,005 2,519 1,552 2,567 4,407 6,458 9,091 11,671 13,510
Critical (15%) 15,043 15,240 13,449 9,050 4,810 3,940 5,261 7,543 9,534 11,937 13,613 14,808

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -54 272 -14 -1,245 -1,781 -1,193 -324 138 -40 -64 -153 125
20% 136 138 -162 -1,271 -1,195 -295 -220 44 274 -35 -72 -56

30% 205 83 28 -954 -978 -286 -511 -42 395 8 -327 49
40% -21 26 -343 -1,818 -219 -286 -165 246 863 -85 -481 -295

50% -75 112 -80 -1,240 -194 -111 -75 238 490 -56 -358 -222

60% -98 80 51 -657 -125 14 -43 217 285 -288 -102 -149

70% -56 66 -1,147 -60 -4 0 54 9 240 -335 -276 -197

80% 28 -88 -62 -33 1 -3 -7 126 225 63 -256 -106

90% 265 -355 -31 -1 0 -1 -2 3 162 112 -315 4

Full Simulation Period
b 59 108 -170 -684 -477 -248 -127 47 306 -67 -182 -88

Wet (32%) -60 65 -175 -234 -23 8 1 101 304 -77 -200 -58

Above Normal (16%) 226 107 -371 -634 -229 -38 -51 95 433 -73 -192 -74

Below Normal (13%) 173 228 23 -1,459 -895 -309 -192 75 816 -103 -494 -404

Dry (24%) -34 77 -85 -1,112 -763 -385 -218 58 186 -64 -108 -34

Critical (15%) 187 145 -263 -289 -866 -743 -277 -166 -95 -13 32 32

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.1.5. Chipps Island North Channel Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-193 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 15,961 16,152 14,331 11,845 6,611 5,098 5,332 6,664 8,134 10,775 13,396 14,633
20% 14,806 14,596 14,156 10,477 3,954 3,083 3,952 5,660 7,103 9,633 12,108 13,927
30% 14,458 14,288 13,345 8,975 2,610 1,554 3,162 5,215 6,426 9,044 11,737 13,478
40% 14,255 14,041 12,641 6,162 1,291 1,300 2,276 3,751 5,531 7,277 10,469 12,838
50% 13,846 13,701 11,175 4,328 793 716 1,610 3,093 5,039 6,713 9,402 12,201
60% 13,497 13,166 8,523 2,101 389 323 963 2,145 4,558 5,729 8,914 11,781
70% 13,263 12,918 4,786 454 222 220 453 1,546 3,749 5,378 8,683 11,614
80% 12,860 11,919 2,181 256 206 203 240 555 2,650 4,714 8,429 11,397
90% 11,641 6,920 655 199 191 193 197 215 807 3,971 7,962 11,076

Full Simulation Period
b 13,474 12,472 8,946 5,099 2,233 1,613 2,197 3,378 5,058 7,093 10,105 12,315

Wet (32%) 12,231 10,658 3,836 1,189 287 308 569 1,037 2,348 4,229 8,134 10,527
Above Normal (16%) 14,219 12,183 8,747 2,689 736 441 937 2,047 4,162 5,316 8,503 11,606
Below Normal (13%) 13,062 11,765 10,141 7,079 2,941 2,139 2,821 3,991 5,330 6,912 9,825 12,457

Dry (24%) 14,004 13,831 12,203 8,117 3,282 1,938 2,785 4,349 6,272 9,155 11,778 13,544
Critical (15%) 14,855 15,096 13,712 9,339 5,676 4,683 5,538 7,708 9,629 11,950 13,581 14,776

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16,072 16,300 14,315 9,456 4,605 3,878 4,451 5,504 7,949 10,854 13,079 14,538
20% 15,007 14,656 12,224 8,219 2,795 2,823 3,004 4,902 6,943 9,430 11,983 13,788
30% 14,756 14,204 8,981 6,650 1,543 1,225 2,086 4,133 6,724 8,883 11,431 13,488
40% 14,353 12,335 7,867 3,907 946 989 1,308 2,686 5,965 7,316 10,023 12,642
50% 13,173 7,048 6,970 2,894 545 544 929 2,018 5,023 6,612 9,183 11,422
60% 7,133 6,680 6,286 1,458 290 324 549 1,378 4,653 5,331 8,836 6,841
70% 3,742 3,734 2,811 394 218 220 367 897 3,561 4,972 8,470 3,919
80% 3,622 3,444 1,057 226 206 201 227 400 2,250 4,586 7,997 3,627
90% 3,472 3,274 393 196 192 192 196 204 756 3,937 7,771 3,546

Full Simulation Period
b 9,934 8,958 6,956 4,041 1,755 1,364 1,666 2,647 4,989 6,908 9,837 9,276

Wet (32%) 7,503 6,041 2,482 854 256 293 387 683 2,353 3,997 7,917 3,595
Above Normal (16%) 11,839 9,063 6,185 1,825 537 411 583 1,330 4,297 5,147 8,190 6,831
Below Normal (13%) 7,615 7,345 7,409 4,930 2,014 1,845 2,019 3,071 5,776 6,777 9,327 12,200

Dry (24%) 10,748 10,473 9,753 6,359 2,533 1,556 2,012 3,503 6,110 9,107 11,564 13,388
Critical (15%) 13,904 14,115 12,412 8,670 4,791 3,960 4,708 6,511 8,860 11,576 13,371 14,700

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 110 149 -16 -2,389 -2,006 -1,221 -881 -1,159 -185 79 -317 -96

20% 202 60 -1,932 -2,258 -1,158 -260 -948 -759 -160 -203 -125 -139

30% 298 -84 -4,364 -2,324 -1,068 -329 -1,076 -1,082 297 -161 -306 10
40% 98 -1,706 -4,774 -2,255 -344 -311 -968 -1,065 435 38 -446 -196

50% -673 -6,652 -4,206 -1,434 -248 -173 -681 -1,075 -16 -101 -219 -779

60% -6,364 -6,486 -2,237 -644 -99 1 -415 -766 95 -398 -79 -4,940

70% -9,522 -9,184 -1,975 -60 -4 0 -86 -649 -187 -406 -214 -7,696

80% -9,237 -8,475 -1,124 -30 1 -2 -13 -155 -401 -127 -432 -7,770

90% -8,168 -3,647 -262 -2 1 -1 -1 -11 -51 -34 -191 -7,529

Full Simulation Period
b

-3,541 -3,514 -1,990 -1,058 -478 -248 -532 -731 -70 -185 -268 -3,039

Wet (32%) -4,728 -4,618 -1,354 -334 -31 -15 -182 -354 5 -233 -217 -6,932

Above Normal (16%) -2,381 -3,120 -2,562 -864 -199 -30 -354 -717 134 -169 -313 -4,775

Below Normal (13%) -5,447 -4,420 -2,733 -2,149 -927 -294 -802 -921 446 -135 -498 -258

Dry (24%) -3,256 -3,358 -2,450 -1,758 -749 -382 -774 -846 -162 -47 -215 -156

Critical (15%) -951 -981 -1,299 -670 -885 -724 -830 -1,197 -769 -374 -210 -76

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.1.6. Chipps Island North Channel Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Figure 6E.B.10.2.1. Chipps Island South Channel Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.2. Chipps Island South Channel Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.3. Chipps Island South Channel Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.4. Chipps Island South Channel Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.5. Chipps Island South Channel Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.6. Chipps Island South Channel Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.7. Chipps Island South Channel Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.8. Chipps Island South Channel Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.9. Chipps Island South Channel Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.10. Chipps Island South Channel Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.11. Chipps Island South Channel Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.10.2.12. Chipps Island South Channel Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,923 15,215 12,996 8,123 3,597 2,905 3,911 5,182 6,581 9,468 11,739 13,345
20% 13,685 13,461 11,103 6,886 2,025 2,033 2,266 4,302 5,877 8,101 10,564 12,505
30% 13,564 12,987 7,576 5,487 1,288 822 1,527 3,543 5,435 7,397 10,064 12,129
40% 13,236 11,084 6,541 3,117 807 627 900 1,944 4,826 5,928 8,630 11,317
50% 11,999 5,844 5,602 2,446 485 363 615 1,401 3,825 5,234 7,725 10,183
60% 5,881 5,520 4,997 979 285 246 366 843 3,451 4,094 7,445 5,658
70% 2,777 2,822 2,163 302 217 202 268 578 2,595 3,779 7,097 3,174
80% 2,722 2,517 876 214 200 197 208 290 1,532 3,498 6,655 2,900
90% 2,559 2,419 339 194 191 191 195 192 467 2,918 6,365 2,827

Full Simulation Period
b 8,838 7,926 6,004 3,373 1,395 1,026 1,357 2,217 4,062 5,689 8,497 8,174

Wet (32%) 6,476 5,083 2,035 704 243 242 295 503 1,735 3,032 6,621 2,865
Above Normal (16%) 10,730 8,234 5,322 1,535 420 317 409 906 3,230 3,939 6,801 5,624
Below Normal (13%) 6,567 6,293 6,238 4,033 1,593 1,328 1,582 2,467 4,607 5,412 7,910 10,906

Dry (24%) 9,599 9,319 8,435 5,286 1,998 1,141 1,658 2,936 4,985 7,665 10,197 12,070
Critical (15%) 12,720 12,930 11,078 7,352 3,758 3,023 3,978 5,922 7,969 10,302 12,102 13,439

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,822 15,055 13,036 10,462 5,408 3,992 4,173 5,289 6,601 9,386 12,021 13,311
20% 13,600 13,354 12,822 9,063 3,054 2,188 2,892 4,347 5,722 8,179 10,712 12,621
30% 13,238 13,048 12,042 7,692 2,046 1,037 2,257 4,000 5,007 7,483 10,317 12,155
40% 13,049 12,773 11,213 4,970 1,159 861 1,554 2,694 4,220 5,849 9,034 11,448
50% 12,567 12,393 9,721 3,411 706 481 1,071 2,164 3,763 5,305 7,948 10,828
60% 12,220 11,864 7,171 1,666 314 247 618 1,437 3,367 4,411 7,545 10,417
70% 11,963 11,605 3,644 404 216 205 313 971 2,682 4,094 7,332 10,280
80% 11,581 10,636 1,885 225 197 197 207 353 1,779 3,503 7,028 10,045
90% 10,260 5,768 690 195 191 190 194 193 497 2,963 6,529 9,606

Full Simulation Period
b 12,243 11,302 7,959 4,361 1,816 1,228 1,640 2,577 3,974 5,799 8,713 10,985

Wet (32%) 11,024 9,589 3,355 985 268 252 412 734 1,710 3,186 6,773 9,223
Above Normal (16%) 12,988 11,060 7,745 2,299 571 338 645 1,420 3,065 4,076 7,104 10,226
Below Normal (13%) 11,777 10,507 8,929 6,052 2,454 1,578 2,053 2,977 4,081 5,495 8,367 11,089

Dry (24%) 12,769 12,584 10,894 6,933 2,615 1,421 2,039 3,275 4,939 7,676 10,371 12,213
Critical (15%) 13,627 13,867 12,382 8,070 4,600 3,666 4,337 6,296 8,155 10,478 12,215 13,482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -101 -160 40 2,339 1,811 1,087 263 107 20 -81 282 -33

20% -86 -108 1,719 2,177 1,029 155 625 44 -155 77 148 116
30% -326 62 4,466 2,206 758 215 729 458 -428 86 253 25
40% -187 1,689 4,672 1,853 352 234 655 750 -607 -79 404 131
50% 568 6,550 4,119 965 221 119 456 763 -62 70 223 645
60% 6,339 6,344 2,174 687 29 1 251 594 -84 316 101 4,759
70% 9,185 8,783 1,481 102 -1 2 45 393 87 316 235 7,106
80% 8,858 8,120 1,009 12 -3 0 -1 63 247 5 373 7,145
90% 7,701 3,349 351 1 0 -1 -1 1 30 45 164 6,778

Full Simulation Period
b 3,404 3,375 1,954 988 421 202 283 361 -88 110 217 2,811

Wet (32%) 4,547 4,506 1,321 282 25 10 117 231 -25 154 152 6,357
Above Normal (16%) 2,258 2,826 2,423 764 150 21 236 514 -165 137 303 4,602
Below Normal (13%) 5,210 4,214 2,690 2,019 861 250 471 510 -525 83 457 183

Dry (24%) 3,170 3,264 2,460 1,647 617 279 380 339 -46 11 174 142
Critical (15%) 907 936 1,303 717 842 643 359 375 186 176 113 43

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.2.1. Chipps Island South Channel Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,923 15,215 12,996 8,123 3,597 2,905 3,911 5,182 6,581 9,468 11,739 13,345
20% 13,685 13,461 11,103 6,886 2,025 2,033 2,266 4,302 5,877 8,101 10,564 12,505
30% 13,564 12,987 7,576 5,487 1,288 822 1,527 3,543 5,435 7,397 10,064 12,129
40% 13,236 11,084 6,541 3,117 807 627 900 1,944 4,826 5,928 8,630 11,317
50% 11,999 5,844 5,602 2,446 485 363 615 1,401 3,825 5,234 7,725 10,183
60% 5,881 5,520 4,997 979 285 246 366 843 3,451 4,094 7,445 5,658
70% 2,777 2,822 2,163 302 217 202 268 578 2,595 3,779 7,097 3,174
80% 2,722 2,517 876 214 200 197 208 290 1,532 3,498 6,655 2,900
90% 2,559 2,419 339 194 191 191 195 192 467 2,918 6,365 2,827

Full Simulation Period
b 8,838 7,926 6,004 3,373 1,395 1,026 1,357 2,217 4,062 5,689 8,497 8,174

Wet (32%) 6,476 5,083 2,035 704 243 242 295 503 1,735 3,032 6,621 2,865
Above Normal (16%) 10,730 8,234 5,322 1,535 420 317 409 906 3,230 3,939 6,801 5,624
Below Normal (13%) 6,567 6,293 6,238 4,033 1,593 1,328 1,582 2,467 4,607 5,412 7,910 10,906

Dry (24%) 9,599 9,319 8,435 5,286 1,998 1,141 1,658 2,936 4,985 7,665 10,197 12,070
Critical (15%) 12,720 12,930 11,078 7,352 3,758 3,023 3,978 5,922 7,969 10,302 12,102 13,439

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,730 15,237 13,071 9,206 3,718 2,919 3,852 5,477 6,574 9,195 11,873 13,445
20% 13,719 13,525 12,644 7,905 2,012 2,036 2,747 4,486 5,930 8,091 10,630 12,592
30% 13,433 13,082 12,030 6,725 1,349 812 1,885 3,928 5,447 7,518 9,985 12,150
40% 12,988 12,893 10,924 3,530 788 697 1,436 2,943 5,001 5,709 8,541 11,162
50% 12,486 12,515 9,681 2,518 485 404 987 2,369 4,223 5,321 7,634 10,617
60% 12,175 11,960 7,215 1,088 256 244 610 1,630 3,643 4,149 7,418 10,306
70% 11,928 11,678 2,772 290 213 203 345 975 2,917 3,833 7,021 10,056
80% 11,595 10,530 1,839 217 198 196 207 429 2,012 3,600 6,794 9,902
90% 10,651 5,537 766 194 191 190 192 193 600 3,014 6,374 9,689

Full Simulation Period
b 12,307 11,415 7,810 3,769 1,420 1,030 1,537 2,611 4,245 5,737 8,531 10,896

Wet (32%) 10,964 9,659 3,229 797 245 257 412 809 1,960 3,118 6,581 9,170
Above Normal (16%) 13,230 11,164 7,397 1,780 395 309 608 1,488 3,440 4,019 6,911 10,145
Below Normal (13%) 11,958 10,730 8,952 4,752 1,640 1,329 1,906 3,045 4,843 5,408 7,856 10,669

Dry (24%) 12,730 12,672 10,816 5,938 1,993 1,139 1,860 3,323 5,116 7,603 10,258 12,181
Critical (15%) 13,833 14,027 12,129 7,848 3,919 3,028 4,101 6,151 8,068 10,466 12,252 13,519

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -193 22 76 1,083 120 14 -59 295 -7 -273 133 100
20% 33 63 1,540 1,019 -13 3 481 184 53 -10 67 87
30% -131 95 4,454 1,238 61 -11 358 385 12 121 -79 21
40% -248 1,809 4,383 413 -19 69 536 999 174 -219 -89 -155

50% 487 6,671 4,079 71 0 41 372 968 399 87 -91 434
60% 6,295 6,440 2,218 109 -29 -2 244 787 192 55 -26 4,649
70% 9,151 8,856 609 -12 -4 1 77 397 322 54 -76 6,882
80% 8,873 8,013 963 4 -2 -1 -1 139 480 102 139 7,001
90% 8,092 3,117 427 0 0 -1 -3 1 133 96 9 6,862

Full Simulation Period
b 3,469 3,489 1,806 396 25 4 179 395 183 48 34 2,723

Wet (32%) 4,488 4,576 1,194 94 2 15 117 306 225 86 -41 6,304
Above Normal (16%) 2,500 2,929 2,075 245 -25 -8 199 582 210 80 111 4,521
Below Normal (13%) 5,390 4,437 2,714 719 47 1 324 578 237 -5 -54 -237

Dry (24%) 3,130 3,353 2,381 652 -5 -2 202 386 131 -61 61 111
Critical (15%) 1,113 1,097 1,051 495 161 5 122 229 99 163 150 80

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.2.2. Chipps Island South Channel Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-209 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,923 15,215 12,996 8,123 3,597 2,905 3,911 5,182 6,581 9,468 11,739 13,345
20% 13,685 13,461 11,103 6,886 2,025 2,033 2,266 4,302 5,877 8,101 10,564 12,505
30% 13,564 12,987 7,576 5,487 1,288 822 1,527 3,543 5,435 7,397 10,064 12,129
40% 13,236 11,084 6,541 3,117 807 627 900 1,944 4,826 5,928 8,630 11,317
50% 11,999 5,844 5,602 2,446 485 363 615 1,401 3,825 5,234 7,725 10,183
60% 5,881 5,520 4,997 979 285 246 366 843 3,451 4,094 7,445 5,658
70% 2,777 2,822 2,163 302 217 202 268 578 2,595 3,779 7,097 3,174
80% 2,722 2,517 876 214 200 197 208 290 1,532 3,498 6,655 2,900
90% 2,559 2,419 339 194 191 191 195 192 467 2,918 6,365 2,827

Full Simulation Period
b 8,838 7,926 6,004 3,373 1,395 1,026 1,357 2,217 4,062 5,689 8,497 8,174

Wet (32%) 6,476 5,083 2,035 704 243 242 295 503 1,735 3,032 6,621 2,865
Above Normal (16%) 10,730 8,234 5,322 1,535 420 317 409 906 3,230 3,939 6,801 5,624
Below Normal (13%) 6,567 6,293 6,238 4,033 1,593 1,328 1,582 2,467 4,607 5,412 7,910 10,906

Dry (24%) 9,599 9,319 8,435 5,286 1,998 1,141 1,658 2,936 4,985 7,665 10,197 12,070
Critical (15%) 12,720 12,930 11,078 7,352 3,758 3,023 3,978 5,922 7,969 10,302 12,102 13,439

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,965 15,101 13,021 8,114 3,598 2,909 3,394 4,277 6,390 9,327 11,666 13,266
20% 13,775 13,474 10,924 6,904 2,043 2,064 2,131 3,732 5,548 7,867 10,555 12,480
30% 13,580 12,987 7,592 5,487 1,285 835 1,403 2,952 5,310 7,323 10,041 12,201
40% 13,097 11,051 6,536 3,116 800 625 835 1,842 4,622 5,932 8,600 11,269
50% 11,913 5,812 5,619 2,452 485 369 604 1,289 3,811 5,250 7,720 10,026
60% 5,878 5,390 4,995 976 284 246 366 866 3,466 4,101 7,439 5,679
70% 2,779 2,821 2,171 295 217 202 269 537 2,579 3,787 7,040 3,181
80% 2,726 2,515 881 214 200 197 208 280 1,528 3,500 6,611 2,898
90% 2,567 2,384 338 194 191 191 195 192 468 2,917 6,348 2,831

Full Simulation Period
b 8,829 7,898 6,004 3,399 1,418 1,030 1,231 1,978 3,919 5,633 8,445 8,159

Wet (32%) 6,473 5,103 2,038 703 243 242 292 478 1,724 2,999 6,563 2,867
Above Normal (16%) 10,711 8,063 5,264 1,532 420 317 407 880 3,211 3,938 6,799 5,641
Below Normal (13%) 6,579 6,299 6,245 4,039 1,594 1,329 1,435 2,222 4,523 5,392 7,863 10,831

Dry (24%) 9,589 9,298 8,464 5,317 2,007 1,145 1,435 2,575 4,806 7,615 10,148 12,055
Critical (15%) 12,691 12,908 11,082 7,477 3,899 3,045 3,632 5,196 7,408 10,096 11,997 13,410

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 42 -114 26 -9 1 4 -516 -905 -191 -141 -73 -78

20% 90 13 -179 18 18 31 -135 -570 -329 -235 -9 -25

30% 16 0 16 0 -2 13 -124 -591 -125 -74 -23 72
40% -140 -33 -5 -1 -7 -2 -65 -101 -205 4 -30 -48

50% -86 -32 17 6 0 7 -11 -112 -13 15 -5 -157

60% -3 -130 -2 -3 0 0 0 23 15 6 -5 21
70% 2 -1 8 -7 0 0 1 -42 -16 8 -58 7
80% 3 -2 5 0 0 0 1 -10 -4 2 -44 -3

90% 9 -36 -1 0 0 0 0 0 1 0 -16 4

Full Simulation Period
b

-9 -28 0 26 23 4 -126 -239 -144 -56 -52 -15

Wet (32%) -3 20 3 0 0 0 -3 -25 -11 -33 -58 2
Above Normal (16%) -19 -171 -58 -3 0 0 -1 -27 -19 -1 -2 18
Below Normal (13%) 12 6 6 7 0 1 -147 -245 -83 -20 -47 -75

Dry (24%) -11 -22 29 31 10 3 -223 -361 -179 -49 -49 -15

Critical (15%) -29 -22 3 125 141 22 -346 -725 -561 -207 -105 -29

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.2.3. Chipps Island South Channel Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-210 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,822 15,055 13,036 10,462 5,408 3,992 4,173 5,289 6,601 9,386 12,021 13,311
20% 13,600 13,354 12,822 9,063 3,054 2,188 2,892 4,347 5,722 8,179 10,712 12,621
30% 13,238 13,048 12,042 7,692 2,046 1,037 2,257 4,000 5,007 7,483 10,317 12,155
40% 13,049 12,773 11,213 4,970 1,159 861 1,554 2,694 4,220 5,849 9,034 11,448
50% 12,567 12,393 9,721 3,411 706 481 1,071 2,164 3,763 5,305 7,948 10,828
60% 12,220 11,864 7,171 1,666 314 247 618 1,437 3,367 4,411 7,545 10,417
70% 11,963 11,605 3,644 404 216 205 313 971 2,682 4,094 7,332 10,280
80% 11,581 10,636 1,885 225 197 197 207 353 1,779 3,503 7,028 10,045
90% 10,260 5,768 690 195 191 190 194 193 497 2,963 6,529 9,606

Full Simulation Period
b 12,243 11,302 7,959 4,361 1,816 1,228 1,640 2,577 3,974 5,799 8,713 10,985

Wet (32%) 11,024 9,589 3,355 985 268 252 412 734 1,710 3,186 6,773 9,223
Above Normal (16%) 12,988 11,060 7,745 2,299 571 338 645 1,420 3,065 4,076 7,104 10,226
Below Normal (13%) 11,777 10,507 8,929 6,052 2,454 1,578 2,053 2,977 4,081 5,495 8,367 11,089

Dry (24%) 12,769 12,584 10,894 6,933 2,615 1,421 2,039 3,275 4,939 7,676 10,371 12,213
Critical (15%) 13,627 13,867 12,382 8,070 4,600 3,666 4,337 6,296 8,155 10,478 12,215 13,482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,923 15,215 12,996 8,123 3,597 2,905 3,911 5,182 6,581 9,468 11,739 13,345
20% 13,685 13,461 11,103 6,886 2,025 2,033 2,266 4,302 5,877 8,101 10,564 12,505
30% 13,564 12,987 7,576 5,487 1,288 822 1,527 3,543 5,435 7,397 10,064 12,129
40% 13,236 11,084 6,541 3,117 807 627 900 1,944 4,826 5,928 8,630 11,317
50% 11,999 5,844 5,602 2,446 485 363 615 1,401 3,825 5,234 7,725 10,183
60% 5,881 5,520 4,997 979 285 246 366 843 3,451 4,094 7,445 5,658
70% 2,777 2,822 2,163 302 217 202 268 578 2,595 3,779 7,097 3,174
80% 2,722 2,517 876 214 200 197 208 290 1,532 3,498 6,655 2,900
90% 2,559 2,419 339 194 191 191 195 192 467 2,918 6,365 2,827

Full Simulation Period
b 8,838 7,926 6,004 3,373 1,395 1,026 1,357 2,217 4,062 5,689 8,497 8,174

Wet (32%) 6,476 5,083 2,035 704 243 242 295 503 1,735 3,032 6,621 2,865
Above Normal (16%) 10,730 8,234 5,322 1,535 420 317 409 906 3,230 3,939 6,801 5,624
Below Normal (13%) 6,567 6,293 6,238 4,033 1,593 1,328 1,582 2,467 4,607 5,412 7,910 10,906

Dry (24%) 9,599 9,319 8,435 5,286 1,998 1,141 1,658 2,936 4,985 7,665 10,197 12,070
Critical (15%) 12,720 12,930 11,078 7,352 3,758 3,023 3,978 5,922 7,969 10,302 12,102 13,439

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 101 160 -40 -2,339 -1,811 -1,087 -263 -107 -20 81 -282 33
20% 86 108 -1,719 -2,177 -1,029 -155 -625 -44 155 -77 -148 -116

30% 326 -62 -4,466 -2,206 -758 -215 -729 -458 428 -86 -253 -25

40% 187 -1,689 -4,672 -1,853 -352 -234 -655 -750 607 79 -404 -131

50% -568 -6,550 -4,119 -965 -221 -119 -456 -763 62 -70 -223 -645

60% -6,339 -6,344 -2,174 -687 -29 -1 -251 -594 84 -316 -101 -4,759

70% -9,185 -8,783 -1,481 -102 1 -2 -45 -393 -87 -316 -235 -7,106

80% -8,858 -8,120 -1,009 -12 3 0 1 -63 -247 -5 -373 -7,145

90% -7,701 -3,349 -351 -1 0 1 1 -1 -30 -45 -164 -6,778

Full Simulation Period
b

-3,404 -3,375 -1,954 -988 -421 -202 -283 -361 88 -110 -217 -2,811

Wet (32%) -4,547 -4,506 -1,321 -282 -25 -10 -117 -231 25 -154 -152 -6,357

Above Normal (16%) -2,258 -2,826 -2,423 -764 -150 -21 -236 -514 165 -137 -303 -4,602

Below Normal (13%) -5,210 -4,214 -2,690 -2,019 -861 -250 -471 -510 525 -83 -457 -183

Dry (24%) -3,170 -3,264 -2,460 -1,647 -617 -279 -380 -339 46 -11 -174 -142

Critical (15%) -907 -936 -1,303 -717 -842 -643 -359 -375 -186 -176 -113 -43

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.2.4. Chipps Island South Channel Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-211 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,822 15,055 13,036 10,462 5,408 3,992 4,173 5,289 6,601 9,386 12,021 13,311
20% 13,600 13,354 12,822 9,063 3,054 2,188 2,892 4,347 5,722 8,179 10,712 12,621
30% 13,238 13,048 12,042 7,692 2,046 1,037 2,257 4,000 5,007 7,483 10,317 12,155
40% 13,049 12,773 11,213 4,970 1,159 861 1,554 2,694 4,220 5,849 9,034 11,448
50% 12,567 12,393 9,721 3,411 706 481 1,071 2,164 3,763 5,305 7,948 10,828
60% 12,220 11,864 7,171 1,666 314 247 618 1,437 3,367 4,411 7,545 10,417
70% 11,963 11,605 3,644 404 216 205 313 971 2,682 4,094 7,332 10,280
80% 11,581 10,636 1,885 225 197 197 207 353 1,779 3,503 7,028 10,045
90% 10,260 5,768 690 195 191 190 194 193 497 2,963 6,529 9,606

Full Simulation Period
b 12,243 11,302 7,959 4,361 1,816 1,228 1,640 2,577 3,974 5,799 8,713 10,985

Wet (32%) 11,024 9,589 3,355 985 268 252 412 734 1,710 3,186 6,773 9,223
Above Normal (16%) 12,988 11,060 7,745 2,299 571 338 645 1,420 3,065 4,076 7,104 10,226
Below Normal (13%) 11,777 10,507 8,929 6,052 2,454 1,578 2,053 2,977 4,081 5,495 8,367 11,089

Dry (24%) 12,769 12,584 10,894 6,933 2,615 1,421 2,039 3,275 4,939 7,676 10,371 12,213
Critical (15%) 13,627 13,867 12,382 8,070 4,600 3,666 4,337 6,296 8,155 10,478 12,215 13,482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,730 15,237 13,071 9,206 3,718 2,919 3,852 5,477 6,574 9,195 11,873 13,445
20% 13,719 13,525 12,644 7,905 2,012 2,036 2,747 4,486 5,930 8,091 10,630 12,592
30% 13,433 13,082 12,030 6,725 1,349 812 1,885 3,928 5,447 7,518 9,985 12,150
40% 12,988 12,893 10,924 3,530 788 697 1,436 2,943 5,001 5,709 8,541 11,162
50% 12,486 12,515 9,681 2,518 485 404 987 2,369 4,223 5,321 7,634 10,617
60% 12,175 11,960 7,215 1,088 256 244 610 1,630 3,643 4,149 7,418 10,306
70% 11,928 11,678 2,772 290 213 203 345 975 2,917 3,833 7,021 10,056
80% 11,595 10,530 1,839 217 198 196 207 429 2,012 3,600 6,794 9,902
90% 10,651 5,537 766 194 191 190 192 193 600 3,014 6,374 9,689

Full Simulation Period
b 12,307 11,415 7,810 3,769 1,420 1,030 1,537 2,611 4,245 5,737 8,531 10,896

Wet (32%) 10,964 9,659 3,229 797 245 257 412 809 1,960 3,118 6,581 9,170
Above Normal (16%) 13,230 11,164 7,397 1,780 395 309 608 1,488 3,440 4,019 6,911 10,145
Below Normal (13%) 11,958 10,730 8,952 4,752 1,640 1,329 1,906 3,045 4,843 5,408 7,856 10,669

Dry (24%) 12,730 12,672 10,816 5,938 1,993 1,139 1,860 3,323 5,116 7,603 10,258 12,181
Critical (15%) 13,833 14,027 12,129 7,848 3,919 3,028 4,101 6,151 8,068 10,466 12,252 13,519

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -93 182 36 -1,256 -1,690 -1,073 -322 188 -27 -192 -148 133
20% 119 171 -178 -1,158 -1,042 -152 -145 139 208 -87 -82 -29

30% 195 34 -12 -968 -697 -226 -372 -72 439 35 -331 -4

40% -61 120 -289 -1,440 -371 -165 -119 249 781 -140 -493 -286

50% -81 121 -40 -894 -221 -77 -84 205 460 17 -313 -211

60% -45 96 44 -578 -58 -3 -7 193 276 -261 -127 -111

70% -34 74 -872 -113 -3 -1 32 4 235 -262 -312 -224

80% 15 -107 -47 -8 1 -1 -1 76 233 97 -234 -144

90% 391 -232 76 -1 1 0 -1 0 103 51 -155 83

Full Simulation Period
b 64 114 -148 -592 -396 -198 -104 34 271 -62 -182 -88

Wet (32%) -60 70 -126 -188 -23 5 0 75 250 -68 -193 -53

Above Normal (16%) 242 104 -348 -519 -176 -28 -37 68 375 -56 -192 -81

Below Normal (13%) 180 223 24 -1,300 -814 -249 -147 68 762 -88 -511 -420

Dry (24%) -39 89 -78 -995 -622 -282 -178 48 178 -72 -113 -31

Critical (15%) 206 160 -253 -222 -681 -638 -237 -146 -87 -13 36 37

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.2.5. Chipps Island South Channel Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-212 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,822 15,055 13,036 10,462 5,408 3,992 4,173 5,289 6,601 9,386 12,021 13,311
20% 13,600 13,354 12,822 9,063 3,054 2,188 2,892 4,347 5,722 8,179 10,712 12,621
30% 13,238 13,048 12,042 7,692 2,046 1,037 2,257 4,000 5,007 7,483 10,317 12,155
40% 13,049 12,773 11,213 4,970 1,159 861 1,554 2,694 4,220 5,849 9,034 11,448
50% 12,567 12,393 9,721 3,411 706 481 1,071 2,164 3,763 5,305 7,948 10,828
60% 12,220 11,864 7,171 1,666 314 247 618 1,437 3,367 4,411 7,545 10,417
70% 11,963 11,605 3,644 404 216 205 313 971 2,682 4,094 7,332 10,280
80% 11,581 10,636 1,885 225 197 197 207 353 1,779 3,503 7,028 10,045
90% 10,260 5,768 690 195 191 190 194 193 497 2,963 6,529 9,606

Full Simulation Period
b 12,243 11,302 7,959 4,361 1,816 1,228 1,640 2,577 3,974 5,799 8,713 10,985

Wet (32%) 11,024 9,589 3,355 985 268 252 412 734 1,710 3,186 6,773 9,223
Above Normal (16%) 12,988 11,060 7,745 2,299 571 338 645 1,420 3,065 4,076 7,104 10,226
Below Normal (13%) 11,777 10,507 8,929 6,052 2,454 1,578 2,053 2,977 4,081 5,495 8,367 11,089

Dry (24%) 12,769 12,584 10,894 6,933 2,615 1,421 2,039 3,275 4,939 7,676 10,371 12,213
Critical (15%) 13,627 13,867 12,382 8,070 4,600 3,666 4,337 6,296 8,155 10,478 12,215 13,482

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 14,965 15,101 13,021 8,114 3,598 2,909 3,394 4,277 6,390 9,327 11,666 13,266
20% 13,775 13,474 10,924 6,904 2,043 2,064 2,131 3,732 5,548 7,867 10,555 12,480
30% 13,580 12,987 7,592 5,487 1,285 835 1,403 2,952 5,310 7,323 10,041 12,201
40% 13,097 11,051 6,536 3,116 800 625 835 1,842 4,622 5,932 8,600 11,269
50% 11,913 5,812 5,619 2,452 485 369 604 1,289 3,811 5,250 7,720 10,026
60% 5,878 5,390 4,995 976 284 246 366 866 3,466 4,101 7,439 5,679
70% 2,779 2,821 2,171 295 217 202 269 537 2,579 3,787 7,040 3,181
80% 2,726 2,515 881 214 200 197 208 280 1,528 3,500 6,611 2,898
90% 2,567 2,384 338 194 191 191 195 192 468 2,917 6,348 2,831

Full Simulation Period
b 8,829 7,898 6,004 3,399 1,418 1,030 1,231 1,978 3,919 5,633 8,445 8,159

Wet (32%) 6,473 5,103 2,038 703 243 242 292 478 1,724 2,999 6,563 2,867
Above Normal (16%) 10,711 8,063 5,264 1,532 420 317 407 880 3,211 3,938 6,799 5,641
Below Normal (13%) 6,579 6,299 6,245 4,039 1,594 1,329 1,435 2,222 4,523 5,392 7,863 10,831

Dry (24%) 9,589 9,298 8,464 5,317 2,007 1,145 1,435 2,575 4,806 7,615 10,148 12,055
Critical (15%) 12,691 12,908 11,082 7,477 3,899 3,045 3,632 5,196 7,408 10,096 11,997 13,410

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 143 46 -15 -2,348 -1,810 -1,083 -779 -1,012 -211 -60 -355 -45

20% 176 120 -1,898 -2,159 -1,011 -124 -761 -615 -174 -312 -157 -141

30% 342 -61 -4,450 -2,206 -760 -202 -853 -1,048 303 -160 -275 47
40% 48 -1,722 -4,677 -1,854 -359 -236 -720 -852 402 83 -434 -178

50% -654 -6,581 -4,103 -960 -221 -112 -467 -875 48 -55 -227 -802

60% -6,342 -6,474 -2,176 -690 -30 -2 -251 -571 98 -310 -106 -4,738

70% -9,184 -8,783 -1,473 -108 2 -2 -43 -435 -103 -307 -293 -7,099

80% -8,855 -8,121 -1,004 -11 3 0 1 -73 -251 -3 -417 -7,148

90% -7,693 -3,385 -352 -1 1 1 1 -1 -29 -45 -181 -6,774

Full Simulation Period
b

-3,414 -3,404 -1,954 -962 -398 -198 -409 -600 -55 -166 -269 -2,825

Wet (32%) -4,550 -4,486 -1,318 -282 -25 -10 -120 -256 13 -187 -210 -6,355

Above Normal (16%) -2,277 -2,997 -2,481 -767 -150 -20 -238 -540 146 -138 -305 -4,585

Below Normal (13%) -5,198 -4,208 -2,684 -2,012 -861 -250 -618 -755 442 -103 -504 -258

Dry (24%) -3,180 -3,286 -2,430 -1,616 -607 -276 -604 -700 -132 -61 -223 -157

Critical (15%) -936 -958 -1,300 -593 -701 -621 -705 -1,100 -747 -383 -218 -72

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.10.2.6. Chipps Island South Channel Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.11 Old River at Rock Slough Salinity   1 
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Figure 6E.B.11.1. Old River at Rock Slough Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.2. Old River at Rock Slough Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.3. Old River at Rock Slough Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.4. Old River at Rock Slough Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.5. Old River at Rock Slough Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.6. Old River at Rock Slough Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.7. Old River at Rock Slough Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.8. Old River at Rock Slough Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.9. Old River at Rock Slough Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.10. Old River at Rock Slough Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.11. Old River at Rock Slough Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.11.12. Old River at Rock Slough Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,071 1,143 1,084 881 509 390 397 382 317 489 722 903
20% 993 919 971 756 472 343 368 361 286 382 651 848
30% 924 820 842 621 406 316 343 350 272 351 565 803
40% 866 767 599 541 384 302 333 338 268 332 496 752
50% 814 611 430 480 351 290 320 329 261 279 451 670
60% 290 306 351 430 327 276 315 320 256 254 407 608
70% 282 245 311 354 297 260 301 305 249 245 369 577
80% 274 234 271 312 286 242 282 278 239 236 351 512
90% 265 225 241 283 265 235 255 213 233 226 323 476

Full Simulation Period
b 640 608 588 533 379 302 324 319 274 332 491 678

Wet (32%) 503 444 378 353 321 277 281 281 244 236 346 535
Above Normal (16%) 797 731 593 475 342 271 338 347 255 248 376 490
Below Normal (13%) 503 467 539 537 374 291 351 355 270 319 475 811

Dry (24%) 646 642 677 657 403 310 330 314 267 407 624 781
Critical (15%) 884 901 933 778 508 386 366 349 379 521 725 897

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,080 1,141 1,161 987 686 384 317 308 316 478 702 909
20% 1,006 1,006 1,037 882 523 347 292 286 284 353 574 862
30% 963 931 1,016 813 420 325 282 266 267 337 531 826
40% 941 874 981 756 374 285 260 256 255 308 497 784
50% 913 847 870 599 340 272 251 248 241 275 436 770
60% 894 823 802 478 305 257 247 243 234 254 404 752
70% 863 784 696 326 292 243 241 236 227 246 354 741
80% 832 669 522 294 277 234 234 230 224 234 333 684
90% 751 492 286 262 236 220 225 218 218 228 312 608

Full Simulation Period
b 895 835 819 610 399 294 268 259 265 321 469 764

Wet (32%) 813 768 613 357 296 276 257 229 233 235 329 644
Above Normal (16%) 976 855 798 576 332 257 245 236 227 245 372 770
Below Normal (13%) 829 754 834 717 504 301 267 257 242 319 475 774

Dry (24%) 916 860 944 749 445 285 262 270 263 361 564 814
Critical (15%) 1,012 994 1,068 863 524 379 325 329 396 523 713 926

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 9 -2 77 106 177 -6 -80 -74 -1 -11 -20 5
20% 13 86 65 127 50 4 -75 -75 -2 -29 -77 14
30% 40 111 174 192 14 9 -61 -84 -5 -14 -34 24
40% 76 108 382 215 -10 -17 -73 -82 -12 -24 1 32
50% 99 236 440 119 -10 -18 -69 -82 -20 -4 -15 100
60% 604 517 451 47 -22 -19 -69 -76 -22 -1 -3 144
70% 581 539 385 -28 -5 -17 -60 -69 -21 1 -15 164
80% 558 435 251 -18 -9 -8 -49 -48 -16 -2 -18 172
90% 486 267 45 -21 -29 -15 -30 5 -15 2 -11 132

Full Simulation Period
b 255 228 231 77 20 -8 -56 -60 -10 -12 -22 87

Wet (32%) 310 324 235 4 -25 -1 -24 -51 -11 -1 -16 109
Above Normal (16%) 179 125 205 101 -11 -14 -93 -111 -28 -3 -4 281
Below Normal (13%) 326 287 295 179 131 10 -84 -97 -29 -1 0 -36

Dry (24%) 270 218 267 93 42 -25 -68 -44 -3 -45 -60 33
Critical (15%) 128 93 135 85 16 -6 -40 -19 17 2 -13 29

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.11.1. Old River at Rock Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,071 1,143 1,084 881 509 390 397 382 317 489 722 903
20% 993 919 971 756 472 343 368 361 286 382 651 848
30% 924 820 842 621 406 316 343 350 272 351 565 803
40% 866 767 599 541 384 302 333 338 268 332 496 752
50% 814 611 430 480 351 290 320 329 261 279 451 670
60% 290 306 351 430 327 276 315 320 256 254 407 608
70% 282 245 311 354 297 260 301 305 249 245 369 577
80% 274 234 271 312 286 242 282 278 239 236 351 512
90% 265 225 241 283 265 235 255 213 233 226 323 476

Full Simulation Period
b 640 608 588 533 379 302 324 319 274 332 491 678

Wet (32%) 503 444 378 353 321 277 281 281 244 236 346 535
Above Normal (16%) 797 731 593 475 342 271 338 347 255 248 376 490
Below Normal (13%) 503 467 539 537 374 291 351 355 270 319 475 811

Dry (24%) 646 642 677 657 403 310 330 314 267 407 624 781
Critical (15%) 884 901 933 778 508 386 366 349 379 521 725 897

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,075 1,125 1,158 894 505 360 345 314 304 549 733 937
20% 1,009 1,010 1,057 821 447 334 311 289 276 383 637 856
30% 974 932 1,002 763 405 310 293 261 257 365 535 823
40% 945 869 966 677 375 293 279 249 245 327 510 805
50% 907 842 862 601 335 282 265 239 231 278 462 779
60% 879 818 794 463 315 263 248 233 227 258 400 753
70% 846 790 677 339 300 250 242 227 220 247 358 734
80% 826 732 509 314 274 236 236 221 215 239 328 683
90% 769 545 298 268 245 226 227 209 208 231 303 620

Full Simulation Period
b 896 850 808 576 367 293 276 254 256 337 480 765

Wet (32%) 806 782 613 376 305 269 252 220 220 237 324 627
Above Normal (16%) 999 892 791 557 326 258 249 229 221 252 372 776
Below Normal (13%) 833 742 836 656 387 280 276 260 245 344 496 826

Dry (24%) 907 885 943 702 392 301 284 262 254 403 600 805
Critical (15%) 1,015 993 998 750 489 381 342 334 387 527 721 926

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5 -18 74 13 -4 -30 -52 -68 -13 60 11 33
20% 16 90 85 66 -25 -9 -57 -72 -10 1 -15 8
30% 50 112 160 142 -1 -6 -50 -90 -16 14 -30 20
40% 80 103 367 136 -9 -9 -54 -89 -23 -6 14 54
50% 93 231 432 121 -16 -8 -55 -90 -30 -1 11 109
60% 588 512 443 33 -12 -12 -67 -86 -29 4 -7 145
70% 564 545 366 -14 3 -11 -59 -78 -29 2 -11 157
80% 552 498 238 2 -12 -5 -46 -57 -24 4 -23 170
90% 504 320 57 -15 -20 -10 -29 -5 -25 5 -20 144

Full Simulation Period
b 255 242 220 43 -11 -9 -48 -65 -18 4 -11 87

Wet (32%) 303 337 236 23 -16 -8 -29 -61 -24 2 -22 92
Above Normal (16%) 203 162 198 82 -16 -14 -89 -117 -34 3 -4 286
Below Normal (13%) 330 275 297 119 13 -11 -75 -94 -25 24 21 16

Dry (24%) 262 243 266 45 -11 -9 -46 -51 -13 -4 -24 25
Critical (15%) 131 92 65 -28 -20 -4 -24 -15 8 6 -4 29

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.11.2. Old River at Rock Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,071 1,143 1,084 881 509 390 397 382 317 489 722 903
20% 993 919 971 756 472 343 368 361 286 382 651 848
30% 924 820 842 621 406 316 343 350 272 351 565 803
40% 866 767 599 541 384 302 333 338 268 332 496 752
50% 814 611 430 480 351 290 320 329 261 279 451 670
60% 290 306 351 430 327 276 315 320 256 254 407 608
70% 282 245 311 354 297 260 301 305 249 245 369 577
80% 274 234 271 312 286 242 282 278 239 236 351 512
90% 265 225 241 283 265 235 255 213 233 226 323 476

Full Simulation Period
b 640 608 588 533 379 302 324 319 274 332 491 678

Wet (32%) 503 444 378 353 321 277 281 281 244 236 346 535
Above Normal (16%) 797 731 593 475 342 271 338 347 255 248 376 490
Below Normal (13%) 503 467 539 537 374 291 351 355 270 319 475 811

Dry (24%) 646 642 677 657 403 310 330 314 267 407 624 781
Critical (15%) 884 901 933 778 508 386 366 349 379 521 725 897

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,106 1,138 1,079 927 510 390 466 482 350 503 736 908
20% 996 963 949 766 473 344 426 468 318 414 681 850
30% 934 832 846 624 411 315 405 447 294 360 581 826
40% 889 759 650 543 385 302 388 412 281 337 504 766
50% 800 621 412 482 350 290 362 391 271 279 453 682
60% 291 305 350 428 328 276 338 362 262 254 401 608
70% 281 244 312 345 297 260 321 346 253 246 373 577
80% 275 233 270 312 286 242 296 327 247 238 348 517
90% 267 225 241 283 265 235 257 213 239 225 323 471

Full Simulation Period
b 645 609 588 536 383 303 364 380 287 336 500 686

Wet (32%) 504 454 384 353 323 278 282 285 246 236 345 532
Above Normal (16%) 812 724 583 473 342 271 342 361 260 249 374 488
Below Normal (13%) 502 470 538 537 373 290 381 411 286 324 476 820

Dry (24%) 651 637 675 668 406 311 413 440 296 426 656 803
Critical (15%) 886 900 932 783 525 393 472 480 387 506 734 914

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 35 -5 -5 46 1 0 69 101 33 14 14 5
20% 3 44 -22 11 1 1 58 107 32 32 29 3
30% 10 12 4 4 6 -1 62 97 21 9 16 24
40% 24 -8 51 2 1 0 55 74 14 5 8 14
50% -13 10 -18 2 -1 0 42 61 10 -1 2 12
60% 1 -1 -2 -2 1 0 22 43 6 0 -6 0

70% -1 -1 2 -8 0 0 20 41 5 1 3 0

80% 1 0 0 0 0 0 14 50 8 2 -3 4
90% 2 0 0 0 0 0 2 0 6 -1 0 -5

Full Simulation Period
b 4 1 0 3 4 1 41 61 12 3 9 8

Wet (32%) 1 10 6 0 2 1 1 5 2 0 0 -3

Above Normal (16%) 15 -6 -10 -2 0 0 4 14 6 1 -1 -1

Below Normal (13%) -1 3 -1 -1 -1 -1 30 56 16 4 1 9
Dry (24%) 6 -5 -2 12 3 1 83 126 29 19 32 23

Critical (15%) 3 -1 -1 5 17 8 106 132 8 -15 9 17

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.11.3. Old River at Rock Slough Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,080 1,141 1,161 987 686 384 317 308 316 478 702 909
20% 1,006 1,006 1,037 882 523 347 292 286 284 353 574 862
30% 963 931 1,016 813 420 325 282 266 267 337 531 826
40% 941 874 981 756 374 285 260 256 255 308 497 784
50% 913 847 870 599 340 272 251 248 241 275 436 770
60% 894 823 802 478 305 257 247 243 234 254 404 752
70% 863 784 696 326 292 243 241 236 227 246 354 741
80% 832 669 522 294 277 234 234 230 224 234 333 684
90% 751 492 286 262 236 220 225 218 218 228 312 608

Full Simulation Period
b 895 835 819 610 399 294 268 259 265 321 469 764

Wet (32%) 813 768 613 357 296 276 257 229 233 235 329 644
Above Normal (16%) 976 855 798 576 332 257 245 236 227 245 372 770
Below Normal (13%) 829 754 834 717 504 301 267 257 242 319 475 774

Dry (24%) 916 860 944 749 445 285 262 270 263 361 564 814
Critical (15%) 1,012 994 1,068 863 524 379 325 329 396 523 713 926

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,071 1,143 1,084 881 509 390 397 382 317 489 722 903
20% 993 919 971 756 472 343 368 361 286 382 651 848
30% 924 820 842 621 406 316 343 350 272 351 565 803
40% 866 767 599 541 384 302 333 338 268 332 496 752
50% 814 611 430 480 351 290 320 329 261 279 451 670
60% 290 306 351 430 327 276 315 320 256 254 407 608
70% 282 245 311 354 297 260 301 305 249 245 369 577
80% 274 234 271 312 286 242 282 278 239 236 351 512
90% 265 225 241 283 265 235 255 213 233 226 323 476

Full Simulation Period
b 640 608 588 533 379 302 324 319 274 332 491 678

Wet (32%) 503 444 378 353 321 277 281 281 244 236 346 535
Above Normal (16%) 797 731 593 475 342 271 338 347 255 248 376 490
Below Normal (13%) 503 467 539 537 374 291 351 355 270 319 475 811

Dry (24%) 646 642 677 657 403 310 330 314 267 407 624 781
Critical (15%) 884 901 933 778 508 386 366 349 379 521 725 897

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -9 2 -77 -106 -177 6 80 74 1 11 20 -5

20% -13 -86 -65 -127 -50 -4 75 75 2 29 77 -14

30% -40 -111 -174 -192 -14 -9 61 84 5 14 34 -24

40% -76 -108 -382 -215 10 17 73 82 12 24 -1 -32

50% -99 -236 -440 -119 10 18 69 82 20 4 15 -100

60% -604 -517 -451 -47 22 19 69 76 22 1 3 -144

70% -581 -539 -385 28 5 17 60 69 21 -1 15 -164

80% -558 -435 -251 18 9 8 49 48 16 2 18 -172

90% -486 -267 -45 21 29 15 30 -5 15 -2 11 -132

Full Simulation Period
b

-255 -228 -231 -77 -20 8 56 60 10 12 22 -87

Wet (32%) -310 -324 -235 -4 25 1 24 51 11 1 16 -109

Above Normal (16%) -179 -125 -205 -101 11 14 93 111 28 3 4 -281

Below Normal (13%) -326 -287 -295 -179 -131 -10 84 97 29 1 0 36
Dry (24%) -270 -218 -267 -93 -42 25 68 44 3 45 60 -33

Critical (15%) -128 -93 -135 -85 -16 6 40 19 -17 -2 13 -29

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.11.4. Old River at Rock Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,080 1,141 1,161 987 686 384 317 308 316 478 702 909
20% 1,006 1,006 1,037 882 523 347 292 286 284 353 574 862
30% 963 931 1,016 813 420 325 282 266 267 337 531 826
40% 941 874 981 756 374 285 260 256 255 308 497 784
50% 913 847 870 599 340 272 251 248 241 275 436 770
60% 894 823 802 478 305 257 247 243 234 254 404 752
70% 863 784 696 326 292 243 241 236 227 246 354 741
80% 832 669 522 294 277 234 234 230 224 234 333 684
90% 751 492 286 262 236 220 225 218 218 228 312 608

Full Simulation Period
b 895 835 819 610 399 294 268 259 265 321 469 764

Wet (32%) 813 768 613 357 296 276 257 229 233 235 329 644
Above Normal (16%) 976 855 798 576 332 257 245 236 227 245 372 770
Below Normal (13%) 829 754 834 717 504 301 267 257 242 319 475 774

Dry (24%) 916 860 944 749 445 285 262 270 263 361 564 814
Critical (15%) 1,012 994 1,068 863 524 379 325 329 396 523 713 926

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,075 1,125 1,158 894 505 360 345 314 304 549 733 937
20% 1,009 1,010 1,057 821 447 334 311 289 276 383 637 856
30% 974 932 1,002 763 405 310 293 261 257 365 535 823
40% 945 869 966 677 375 293 279 249 245 327 510 805
50% 907 842 862 601 335 282 265 239 231 278 462 779
60% 879 818 794 463 315 263 248 233 227 258 400 753
70% 846 790 677 339 300 250 242 227 220 247 358 734
80% 826 732 509 314 274 236 236 221 215 239 328 683
90% 769 545 298 268 245 226 227 209 208 231 303 620

Full Simulation Period
b 896 850 808 576 367 293 276 254 256 337 480 765

Wet (32%) 806 782 613 376 305 269 252 220 220 237 324 627
Above Normal (16%) 999 892 791 557 326 258 249 229 221 252 372 776
Below Normal (13%) 833 742 836 656 387 280 276 260 245 344 496 826

Dry (24%) 907 885 943 702 392 301 284 262 254 403 600 805
Critical (15%) 1,015 993 998 750 489 381 342 334 387 527 721 926

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4 -16 -3 -93 -181 -24 28 6 -11 71 31 28
20% 3 4 20 -61 -75 -13 19 4 -8 30 62 -5

30% 10 1 -15 -50 -15 -15 12 -6 -10 28 4 -4

40% 4 -5 -15 -79 1 8 19 -7 -11 18 13 22
50% -6 -5 -8 2 -5 10 14 -9 -10 3 26 9
60% -16 -6 -8 -14 10 7 1 -10 -7 4 -3 1
70% -18 6 -19 14 8 7 1 -9 -7 1 4 -7

80% -6 63 -13 20 -3 3 3 -9 -9 5 -6 -2

90% 18 53 12 6 10 6 2 -9 -10 3 -9 12

Full Simulation Period
b 0 14 -11 -34 -32 -1 8 -5 -8 16 11 0

Wet (32%) -7 13 1 18 9 -7 -5 -9 -13 2 -6 -17

Above Normal (16%) 23 37 -7 -20 -5 1 4 -6 -6 6 0 6
Below Normal (13%) 4 -12 2 -61 -118 -21 9 3 3 25 21 52

Dry (24%) -8 25 -1 -48 -53 16 22 -8 -10 41 36 -9

Critical (15%) 3 -1 -70 -113 -35 2 17 4 -9 4 8 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.11.5. Old River at Rock Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,080 1,141 1,161 987 686 384 317 308 316 478 702 909
20% 1,006 1,006 1,037 882 523 347 292 286 284 353 574 862
30% 963 931 1,016 813 420 325 282 266 267 337 531 826
40% 941 874 981 756 374 285 260 256 255 308 497 784
50% 913 847 870 599 340 272 251 248 241 275 436 770
60% 894 823 802 478 305 257 247 243 234 254 404 752
70% 863 784 696 326 292 243 241 236 227 246 354 741
80% 832 669 522 294 277 234 234 230 224 234 333 684
90% 751 492 286 262 236 220 225 218 218 228 312 608

Full Simulation Period
b 895 835 819 610 399 294 268 259 265 321 469 764

Wet (32%) 813 768 613 357 296 276 257 229 233 235 329 644
Above Normal (16%) 976 855 798 576 332 257 245 236 227 245 372 770
Below Normal (13%) 829 754 834 717 504 301 267 257 242 319 475 774

Dry (24%) 916 860 944 749 445 285 262 270 263 361 564 814
Critical (15%) 1,012 994 1,068 863 524 379 325 329 396 523 713 926

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,106 1,138 1,079 927 510 390 466 482 350 503 736 908
20% 996 963 949 766 473 344 426 468 318 414 681 850
30% 934 832 846 624 411 315 405 447 294 360 581 826
40% 889 759 650 543 385 302 388 412 281 337 504 766
50% 800 621 412 482 350 290 362 391 271 279 453 682
60% 291 305 350 428 328 276 338 362 262 254 401 608
70% 281 244 312 345 297 260 321 346 253 246 373 577
80% 275 233 270 312 286 242 296 327 247 238 348 517
90% 267 225 241 283 265 235 257 213 239 225 323 471

Full Simulation Period
b 645 609 588 536 383 303 364 380 287 336 500 686

Wet (32%) 504 454 384 353 323 278 282 285 246 236 345 532
Above Normal (16%) 812 724 583 473 342 271 342 361 260 249 374 488
Below Normal (13%) 502 470 538 537 373 290 381 411 286 324 476 820

Dry (24%) 651 637 675 668 406 311 413 440 296 426 656 803
Critical (15%) 886 900 932 783 525 393 472 480 387 506 734 914

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 26 -3 -82 -60 -176 6 149 175 34 24 34 -1

20% -10 -42 -88 -116 -50 -3 134 182 34 61 106 -11

30% -30 -99 -170 -188 -8 -10 123 181 27 23 50 0

40% -52 -115 -331 -213 11 18 128 156 26 29 7 -18

50% -113 -226 -458 -117 9 18 111 143 29 3 17 -88

60% -603 -519 -452 -50 23 19 91 119 28 0 -3 -144

70% -582 -540 -384 20 5 17 80 110 26 0 18 -164

80% -558 -436 -252 18 9 8 63 97 24 3 15 -168

90% -484 -267 -45 21 29 15 32 -4 21 -3 11 -137

Full Simulation Period
b

-251 -227 -232 -73 -17 10 97 122 22 15 31 -79

Wet (32%) -309 -314 -229 -4 27 2 25 56 13 1 16 -112

Above Normal (16%) -164 -131 -214 -103 11 14 98 125 34 4 2 -282

Below Normal (13%) -327 -283 -295 -180 -132 -11 114 153 45 5 2 45
Dry (24%) -264 -223 -269 -81 -39 25 151 170 32 65 92 -10

Critical (15%) -126 -94 -136 -80 2 14 147 151 -9 -17 21 -12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.11.6. Old River at Rock Slough Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Figure 6E.B.12.1. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.2. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.3. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

200

400

600

800

1,000

1,200

1,400

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-236 July 2015



Figure 6E.B.12.4. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.5. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.6. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.7. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.8. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.9. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.10. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

200

400

600

800

1,000

1,200

1,400

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-243 July 2015



Figure 6E.B.12.11. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.12.12. Contra Costa Water District Old River Intake Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 896 973 987 875 605 525 521 477 408 434 631 759
20% 843 802 857 767 554 451 461 449 364 368 563 722
30% 790 722 749 667 507 423 424 436 333 339 496 672
40% 754 680 618 571 464 387 402 408 323 325 437 633
50% 713 584 431 540 446 365 368 393 312 289 408 580
60% 337 330 366 486 422 348 324 375 310 277 366 555
70% 323 294 315 449 368 331 310 356 303 270 337 523
80% 314 274 291 385 354 311 279 308 288 264 324 474
90% 301 266 280 349 319 279 227 198 266 258 303 454

Full Simulation Period
b 580 558 554 570 463 390 370 376 328 329 436 594

Wet (32%) 483 436 396 428 373 321 260 284 284 266 323 498
Above Normal (16%) 692 656 571 542 444 346 341 377 308 266 339 460
Below Normal (13%) 487 451 506 558 472 390 408 436 338 311 422 688

Dry (24%) 580 584 618 662 499 424 427 407 329 373 548 666
Critical (15%) 753 772 819 766 610 533 511 468 429 477 614 740

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 901 968 1,010 914 687 494 407 386 397 427 595 755
20% 856 854 910 841 580 426 377 364 349 345 496 729
30% 830 804 884 773 490 385 335 338 308 328 468 697
40% 810 761 835 734 422 348 318 303 295 306 439 666
50% 789 733 775 656 396 332 301 288 283 291 393 648
60% 776 717 716 501 368 316 287 282 273 276 360 635
70% 743 691 658 386 356 294 280 274 265 265 328 624
80% 725 622 491 348 315 278 273 270 259 260 315 579
90% 661 487 321 310 283 263 242 257 250 254 300 530

Full Simulation Period
b 769 729 734 614 445 356 322 310 304 320 419 646

Wet (32%) 706 674 583 407 339 314 266 254 267 265 313 555
Above Normal (16%) 828 750 720 598 392 314 293 278 267 261 339 654
Below Normal (13%) 722 665 736 685 541 374 333 311 275 305 425 656

Dry (24%) 785 749 825 725 487 354 338 339 313 343 493 687
Critical (15%) 855 854 923 829 575 480 436 416 431 481 603 761

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5 -5 23 39 81 -31 -114 -91 -11 -7 -36 -3

20% 13 52 54 74 26 -25 -83 -86 -15 -23 -67 7
30% 40 82 134 106 -17 -38 -89 -98 -25 -11 -28 25
40% 56 81 217 162 -43 -40 -84 -105 -28 -18 2 33
50% 77 149 344 116 -50 -33 -67 -104 -30 1 -14 68
60% 439 387 350 16 -54 -32 -37 -93 -37 -1 -6 80
70% 420 397 343 -63 -13 -38 -30 -83 -38 -6 -9 102
80% 411 348 200 -37 -39 -34 -6 -38 -29 -4 -9 105
90% 360 222 42 -40 -35 -16 15 59 -17 -4 -3 76

Full Simulation Period
b 189 171 180 44 -18 -34 -49 -67 -24 -9 -18 53

Wet (32%) 223 237 187 -21 -34 -7 5 -31 -17 -1 -10 57
Above Normal (16%) 136 94 149 56 -52 -32 -49 -99 -41 -5 0 193
Below Normal (13%) 235 214 230 127 69 -16 -75 -125 -62 -6 2 -32

Dry (24%) 206 165 208 63 -11 -70 -89 -69 -16 -30 -54 21
Critical (15%) 102 82 104 63 -34 -53 -74 -52 2 4 -11 21

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.12.1. Contra Costa Water District Old River Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 896 973 987 875 605 525 521 477 408 434 631 759
20% 843 802 857 767 554 451 461 449 364 368 563 722
30% 790 722 749 667 507 423 424 436 333 339 496 672
40% 754 680 618 571 464 387 402 408 323 325 437 633
50% 713 584 431 540 446 365 368 393 312 289 408 580
60% 337 330 366 486 422 348 324 375 310 277 366 555
70% 323 294 315 449 368 331 310 356 303 270 337 523
80% 314 274 291 385 354 311 279 308 288 264 324 474
90% 301 266 280 349 319 279 227 198 266 258 303 454

Full Simulation Period
b 580 558 554 570 463 390 370 376 328 329 436 594

Wet (32%) 483 436 396 428 373 321 260 284 284 266 323 498
Above Normal (16%) 692 656 571 542 444 346 341 377 308 266 339 460
Below Normal (13%) 487 451 506 558 472 390 408 436 338 311 422 688

Dry (24%) 580 584 618 662 499 424 427 407 329 373 548 666
Critical (15%) 753 772 819 766 610 533 511 468 429 477 614 740

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 902 953 991 870 607 511 476 435 385 474 632 781
20% 862 864 922 821 552 438 416 375 313 360 543 729
30% 821 800 865 735 507 404 387 326 297 346 467 695
40% 806 750 827 696 473 382 360 305 284 320 445 676
50% 784 731 771 659 433 355 320 286 271 291 410 658
60% 758 714 728 511 402 330 300 277 261 276 362 637
70% 743 699 662 428 368 305 289 266 254 269 331 623
80% 720 646 501 395 338 289 281 258 250 262 313 576
90% 660 532 326 317 298 263 263 245 241 254 290 525

Full Simulation Period
b 767 740 730 612 447 375 347 313 291 330 428 648

Wet (32%) 700 684 588 442 354 307 271 247 253 266 309 541
Above Normal (16%) 843 778 724 623 423 322 294 272 258 265 338 659
Below Normal (13%) 722 656 738 672 485 371 360 328 282 325 440 703

Dry (24%) 775 767 829 714 487 410 390 340 291 370 526 682
Critical (15%) 854 852 872 742 574 522 486 443 416 478 609 759

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 -19 4 -4 2 -14 -45 -42 -23 40 1 22
20% 20 61 65 54 -3 -14 -44 -74 -50 -9 -20 7
30% 31 79 116 68 0 -18 -37 -109 -36 7 -29 23
40% 52 70 209 124 8 -5 -42 -103 -39 -5 8 43
50% 71 147 340 119 -13 -10 -49 -107 -42 2 3 78
60% 422 384 362 25 -20 -18 -24 -99 -49 -1 -4 82
70% 420 405 347 -22 0 -26 -21 -90 -49 -2 -6 100
80% 406 372 210 10 -16 -23 2 -50 -38 -3 -11 102
90% 359 266 47 -32 -20 -16 36 47 -25 -4 -13 71

Full Simulation Period
b 187 182 176 42 -16 -16 -23 -63 -37 1 -8 54

Wet (32%) 217 247 192 14 -19 -14 11 -37 -32 -1 -13 43
Above Normal (16%) 151 123 154 81 -21 -24 -48 -105 -51 -2 -1 199
Below Normal (13%) 235 205 232 114 13 -19 -48 -108 -56 14 17 16

Dry (24%) 195 182 211 52 -12 -14 -37 -68 -38 -3 -22 16
Critical (15%) 101 81 53 -24 -36 -11 -25 -25 -14 1 -5 20

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.12.2. Contra Costa Water District Old River Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-247 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 896 973 987 875 605 525 521 477 408 434 631 759
20% 843 802 857 767 554 451 461 449 364 368 563 722
30% 790 722 749 667 507 423 424 436 333 339 496 672
40% 754 680 618 571 464 387 402 408 323 325 437 633
50% 713 584 431 540 446 365 368 393 312 289 408 580
60% 337 330 366 486 422 348 324 375 310 277 366 555
70% 323 294 315 449 368 331 310 356 303 270 337 523
80% 314 274 291 385 354 311 279 308 288 264 324 474
90% 301 266 280 349 319 279 227 198 266 258 303 454

Full Simulation Period
b 580 558 554 570 463 390 370 376 328 329 436 594

Wet (32%) 483 436 396 428 373 321 260 284 284 266 323 498
Above Normal (16%) 692 656 571 542 444 346 341 377 308 266 339 460
Below Normal (13%) 487 451 506 558 472 390 408 436 338 311 422 688

Dry (24%) 580 584 618 662 499 424 427 407 329 373 548 666
Critical (15%) 753 772 819 766 610 533 511 468 429 477 614 740

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 912 970 977 879 606 522 555 542 475 446 631 763
20% 853 827 843 781 555 454 520 533 392 376 588 729
30% 801 734 750 674 496 423 460 488 370 350 517 686
40% 766 671 628 571 465 385 407 438 342 330 442 656
50% 709 595 426 540 446 365 375 393 326 290 408 588
60% 340 328 377 484 423 349 323 366 313 277 362 559
70% 324 288 314 449 382 331 310 355 309 271 339 531
80% 314 276 291 385 353 311 275 308 297 263 325 482
90% 301 266 280 350 318 279 228 198 266 259 299 443

Full Simulation Period
b 584 560 555 572 465 391 386 401 348 332 444 600

Wet (32%) 485 443 403 428 376 321 261 278 286 266 322 496
Above Normal (16%) 706 654 563 540 444 346 338 364 313 267 338 459
Below Normal (13%) 486 453 506 557 470 388 398 435 357 315 423 695

Dry (24%) 585 582 615 671 502 425 464 480 372 388 574 685
Critical (15%) 756 772 818 766 617 540 568 546 475 468 623 752

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16 -3 -10 5 0 -3 34 65 67 12 -1 4
20% 10 25 -14 14 1 3 60 83 28 7 25 7
30% 11 12 1 6 -11 0 36 52 37 11 21 14
40% 12 -8 10 0 1 -2 5 30 19 5 4 23
50% -4 11 -5 0 0 0 7 1 14 1 1 8
60% 3 -2 10 -1 1 1 -1 -9 3 0 -3 5
70% 1 -6 -1 0 13 0 0 -2 5 1 2 8
80% -1 2 0 0 -1 0 -4 0 9 -1 1 8
90% 0 0 0 0 -1 1 1 0 0 1 -4 -11

Full Simulation Period
b 4 2 0 2 2 1 16 25 21 3 8 7

Wet (32%) 1 7 8 0 2 0 0 -6 1 0 0 -2

Above Normal (16%) 14 -1 -8 -2 0 0 -3 -12 5 1 -1 -1

Below Normal (13%) -1 3 0 -1 -2 -2 -10 -1 20 4 1 8
Dry (24%) 5 -3 -3 9 3 1 37 72 42 15 27 19

Critical (15%) 3 0 -1 0 7 7 58 78 46 -8 9 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.12.3. Contra Costa Water District Old River Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 901 968 1,010 914 687 494 407 386 397 427 595 755
20% 856 854 910 841 580 426 377 364 349 345 496 729
30% 830 804 884 773 490 385 335 338 308 328 468 697
40% 810 761 835 734 422 348 318 303 295 306 439 666
50% 789 733 775 656 396 332 301 288 283 291 393 648
60% 776 717 716 501 368 316 287 282 273 276 360 635
70% 743 691 658 386 356 294 280 274 265 265 328 624
80% 725 622 491 348 315 278 273 270 259 260 315 579
90% 661 487 321 310 283 263 242 257 250 254 300 530

Full Simulation Period
b 769 729 734 614 445 356 322 310 304 320 419 646

Wet (32%) 706 674 583 407 339 314 266 254 267 265 313 555
Above Normal (16%) 828 750 720 598 392 314 293 278 267 261 339 654
Below Normal (13%) 722 665 736 685 541 374 333 311 275 305 425 656

Dry (24%) 785 749 825 725 487 354 338 339 313 343 493 687
Critical (15%) 855 854 923 829 575 480 436 416 431 481 603 761

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 896 973 987 875 605 525 521 477 408 434 631 759
20% 843 802 857 767 554 451 461 449 364 368 563 722
30% 790 722 749 667 507 423 424 436 333 339 496 672
40% 754 680 618 571 464 387 402 408 323 325 437 633
50% 713 584 431 540 446 365 368 393 312 289 408 580
60% 337 330 366 486 422 348 324 375 310 277 366 555
70% 323 294 315 449 368 331 310 356 303 270 337 523
80% 314 274 291 385 354 311 279 308 288 264 324 474
90% 301 266 280 349 319 279 227 198 266 258 303 454

Full Simulation Period
b 580 558 554 570 463 390 370 376 328 329 436 594

Wet (32%) 483 436 396 428 373 321 260 284 284 266 323 498
Above Normal (16%) 692 656 571 542 444 346 341 377 308 266 339 460
Below Normal (13%) 487 451 506 558 472 390 408 436 338 311 422 688

Dry (24%) 580 584 618 662 499 424 427 407 329 373 548 666
Critical (15%) 753 772 819 766 610 533 511 468 429 477 614 740

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5 5 -23 -39 -81 31 114 91 11 7 36 3
20% -13 -52 -54 -74 -26 25 83 86 15 23 67 -7

30% -40 -82 -134 -106 17 38 89 98 25 11 28 -25

40% -56 -81 -217 -162 43 40 84 105 28 18 -2 -33

50% -77 -149 -344 -116 50 33 67 104 30 -1 14 -68

60% -439 -387 -350 -16 54 32 37 93 37 1 6 -80

70% -420 -397 -343 63 13 38 30 83 38 6 9 -102

80% -411 -348 -200 37 39 34 6 38 29 4 9 -105

90% -360 -222 -42 40 35 16 -15 -59 17 4 3 -76

Full Simulation Period
b

-189 -171 -180 -44 18 34 49 67 24 9 18 -53

Wet (32%) -223 -237 -187 21 34 7 -5 31 17 1 10 -57

Above Normal (16%) -136 -94 -149 -56 52 32 49 99 41 5 0 -193

Below Normal (13%) -235 -214 -230 -127 -69 16 75 125 62 6 -2 32
Dry (24%) -206 -165 -208 -63 11 70 89 69 16 30 54 -21

Critical (15%) -102 -82 -104 -63 34 53 74 52 -2 -4 11 -21

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.12.4. Contra Costa Water District Old River Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 901 968 1,010 914 687 494 407 386 397 427 595 755
20% 856 854 910 841 580 426 377 364 349 345 496 729
30% 830 804 884 773 490 385 335 338 308 328 468 697
40% 810 761 835 734 422 348 318 303 295 306 439 666
50% 789 733 775 656 396 332 301 288 283 291 393 648
60% 776 717 716 501 368 316 287 282 273 276 360 635
70% 743 691 658 386 356 294 280 274 265 265 328 624
80% 725 622 491 348 315 278 273 270 259 260 315 579
90% 661 487 321 310 283 263 242 257 250 254 300 530

Full Simulation Period
b 769 729 734 614 445 356 322 310 304 320 419 646

Wet (32%) 706 674 583 407 339 314 266 254 267 265 313 555
Above Normal (16%) 828 750 720 598 392 314 293 278 267 261 339 654
Below Normal (13%) 722 665 736 685 541 374 333 311 275 305 425 656

Dry (24%) 785 749 825 725 487 354 338 339 313 343 493 687
Critical (15%) 855 854 923 829 575 480 436 416 431 481 603 761

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 902 953 991 870 607 511 476 435 385 474 632 781
20% 862 864 922 821 552 438 416 375 313 360 543 729
30% 821 800 865 735 507 404 387 326 297 346 467 695
40% 806 750 827 696 473 382 360 305 284 320 445 676
50% 784 731 771 659 433 355 320 286 271 291 410 658
60% 758 714 728 511 402 330 300 277 261 276 362 637
70% 743 699 662 428 368 305 289 266 254 269 331 623
80% 720 646 501 395 338 289 281 258 250 262 313 576
90% 660 532 326 317 298 263 263 245 241 254 290 525

Full Simulation Period
b 767 740 730 612 447 375 347 313 291 330 428 648

Wet (32%) 700 684 588 442 354 307 271 247 253 266 309 541
Above Normal (16%) 843 778 724 623 423 322 294 272 258 265 338 659
Below Normal (13%) 722 656 738 672 485 371 360 328 282 325 440 703

Dry (24%) 775 767 829 714 487 410 390 340 291 370 526 682
Critical (15%) 854 852 872 742 574 522 486 443 416 478 609 759

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1 -15 -19 -44 -79 17 69 49 -13 47 37 25
20% 6 10 12 -21 -29 11 39 11 -36 14 47 -1

30% -9 -3 -19 -38 17 20 52 -12 -11 17 -1 -2

40% -4 -10 -8 -38 51 34 42 2 -12 14 6 11
50% -5 -2 -4 3 37 23 19 -3 -12 0 17 10
60% -17 -3 12 10 34 14 13 -5 -12 0 2 2
70% 0 8 4 42 13 12 9 -8 -11 4 3 -1

80% -5 24 10 47 23 11 8 -12 -8 2 -2 -3

90% -1 45 5 7 15 0 21 -12 -8 0 -10 -5

Full Simulation Period
b

-2 11 -4 -2 2 19 25 3 -13 10 10 2

Wet (32%) -6 10 5 35 15 -7 5 -7 -15 1 -4 -14

Above Normal (16%) 15 28 5 25 31 9 1 -6 -10 3 -1 5
Below Normal (13%) 0 -9 2 -13 -56 -3 28 16 6 20 15 48

Dry (24%) -10 17 4 -11 -1 56 52 1 -22 27 33 -5

Critical (15%) -1 -1 -51 -87 -1 42 49 27 -16 -3 6 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.12.5. Contra Costa Water District Old River Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 901 968 1,010 914 687 494 407 386 397 427 595 755
20% 856 854 910 841 580 426 377 364 349 345 496 729
30% 830 804 884 773 490 385 335 338 308 328 468 697
40% 810 761 835 734 422 348 318 303 295 306 439 666
50% 789 733 775 656 396 332 301 288 283 291 393 648
60% 776 717 716 501 368 316 287 282 273 276 360 635
70% 743 691 658 386 356 294 280 274 265 265 328 624
80% 725 622 491 348 315 278 273 270 259 260 315 579
90% 661 487 321 310 283 263 242 257 250 254 300 530

Full Simulation Period
b 769 729 734 614 445 356 322 310 304 320 419 646

Wet (32%) 706 674 583 407 339 314 266 254 267 265 313 555
Above Normal (16%) 828 750 720 598 392 314 293 278 267 261 339 654
Below Normal (13%) 722 665 736 685 541 374 333 311 275 305 425 656

Dry (24%) 785 749 825 725 487 354 338 339 313 343 493 687
Critical (15%) 855 854 923 829 575 480 436 416 431 481 603 761

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 912 970 977 879 606 522 555 542 475 446 631 763
20% 853 827 843 781 555 454 520 533 392 376 588 729
30% 801 734 750 674 496 423 460 488 370 350 517 686
40% 766 671 628 571 465 385 407 438 342 330 442 656
50% 709 595 426 540 446 365 375 393 326 290 408 588
60% 340 328 377 484 423 349 323 366 313 277 362 559
70% 324 288 314 449 382 331 310 355 309 271 339 531
80% 314 276 291 385 353 311 275 308 297 263 325 482
90% 301 266 280 350 318 279 228 198 266 259 299 443

Full Simulation Period
b 584 560 555 572 465 391 386 401 348 332 444 600

Wet (32%) 485 443 403 428 376 321 261 278 286 266 322 496
Above Normal (16%) 706 654 563 540 444 346 338 364 313 267 338 459
Below Normal (13%) 486 453 506 557 470 388 398 435 357 315 423 695

Dry (24%) 585 582 615 671 502 425 464 480 372 388 574 685
Critical (15%) 756 772 818 766 617 540 568 546 475 468 623 752

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11 2 -33 -35 -81 29 148 156 77 19 36 7
20% -3 -27 -67 -60 -25 28 143 169 43 30 91 0

30% -29 -70 -134 -99 7 38 125 150 63 21 49 -11

40% -44 -89 -207 -163 44 37 89 135 47 24 2 -10

50% -80 -139 -349 -116 50 33 74 105 43 -1 15 -61

60% -436 -389 -339 -17 55 32 36 84 40 1 3 -76

70% -420 -403 -344 63 26 38 30 81 43 7 11 -94

80% -412 -347 -200 37 38 34 2 38 38 4 10 -97

90% -360 -221 -42 40 35 16 -14 -59 17 5 -1 -87

Full Simulation Period
b

-184 -169 -179 -42 20 35 64 91 45 12 25 -46

Wet (32%) -221 -230 -179 22 37 7 -5 25 18 2 9 -59

Above Normal (16%) -122 -96 -157 -58 52 32 46 86 46 6 -1 -195

Below Normal (13%) -236 -211 -231 -127 -71 14 65 123 82 10 -2 40
Dry (24%) -200 -167 -211 -54 15 71 126 141 58 45 81 -2

Critical (15%) -98 -82 -105 -63 41 60 132 130 44 -13 20 -9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.12.6. Contra Costa Water District Old River Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.13. Contra Costa Water District Victoria Canal Intake Salinity 1 

2   
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Figure 6E.B.13.1. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.2. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.3. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

100

200

300

400

500

600

700

800

900

1,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-255 July 2015



Figure 6E.B.13.4. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.5. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.6. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.7. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.8. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.9. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.10. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.11. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.13.12. Contra Costa Victoria Canal Intake Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 896 973 987 875 605 525 521 477 408 434 631 759
20% 843 802 857 767 554 451 461 449 364 368 563 722
30% 790 722 749 667 507 423 424 436 333 339 496 672
40% 754 680 618 571 464 387 402 408 323 325 437 633
50% 713 584 431 540 446 365 368 393 312 289 408 580
60% 337 330 366 486 422 348 324 375 310 277 366 555
70% 323 294 315 449 368 331 310 356 303 270 337 523
80% 314 274 291 385 354 311 279 308 288 264 324 474
90% 301 266 280 349 319 279 227 198 266 258 303 454

Full Simulation Period
b 580 558 554 570 463 390 370 376 328 329 436 594

Wet (32%) 483 436 396 428 373 321 260 284 284 266 323 498
Above Normal (16%) 692 656 571 542 444 346 341 377 308 266 339 460
Below Normal (13%) 487 451 506 558 472 390 408 436 338 311 422 688

Dry (24%) 580 584 618 662 499 424 427 407 329 373 548 666
Critical (15%) 753 772 819 766 610 533 511 468 429 477 614 740

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 901 968 1,010 914 687 494 407 386 397 427 595 755
20% 856 854 910 841 580 426 377 364 349 345 496 729
30% 830 804 884 773 490 385 335 338 308 328 468 697
40% 810 761 835 734 422 348 318 303 295 306 439 666
50% 789 733 775 656 396 332 301 288 283 291 393 648
60% 776 717 716 501 368 316 287 282 273 276 360 635
70% 743 691 658 386 356 294 280 274 265 265 328 624
80% 725 622 491 348 315 278 273 270 259 260 315 579
90% 661 487 321 310 283 263 242 257 250 254 300 530

Full Simulation Period
b 769 729 734 614 445 356 322 310 304 320 419 646

Wet (32%) 706 674 583 407 339 314 266 254 267 265 313 555
Above Normal (16%) 828 750 720 598 392 314 293 278 267 261 339 654
Below Normal (13%) 722 665 736 685 541 374 333 311 275 305 425 656

Dry (24%) 785 749 825 725 487 354 338 339 313 343 493 687
Critical (15%) 855 854 923 829 575 480 436 416 431 481 603 761

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5 -5 23 39 81 -31 -114 -91 -11 -7 -36 -3

20% 13 52 54 74 26 -25 -83 -86 -15 -23 -67 7
30% 40 82 134 106 -17 -38 -89 -98 -25 -11 -28 25
40% 56 81 217 162 -43 -40 -84 -105 -28 -18 2 33
50% 77 149 344 116 -50 -33 -67 -104 -30 1 -14 68
60% 439 387 350 16 -54 -32 -37 -93 -37 -1 -6 80
70% 420 397 343 -63 -13 -38 -30 -83 -38 -6 -9 102
80% 411 348 200 -37 -39 -34 -6 -38 -29 -4 -9 105
90% 360 222 42 -40 -35 -16 15 59 -17 -4 -3 76

Full Simulation Period
b 189 171 180 44 -18 -34 -49 -67 -24 -9 -18 53

Wet (32%) 223 237 187 -21 -34 -7 5 -31 -17 -1 -10 57
Above Normal (16%) 136 94 149 56 -52 -32 -49 -99 -41 -5 0 193
Below Normal (13%) 235 214 230 127 69 -16 -75 -125 -62 -6 2 -32

Dry (24%) 206 165 208 63 -11 -70 -89 -69 -16 -30 -54 21
Critical (15%) 102 82 104 63 -34 -53 -74 -52 2 4 -11 21

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.13.1. Contra Costa Victoria Canal Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-265 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 896 973 987 875 605 525 521 477 408 434 631 759
20% 843 802 857 767 554 451 461 449 364 368 563 722
30% 790 722 749 667 507 423 424 436 333 339 496 672
40% 754 680 618 571 464 387 402 408 323 325 437 633
50% 713 584 431 540 446 365 368 393 312 289 408 580
60% 337 330 366 486 422 348 324 375 310 277 366 555
70% 323 294 315 449 368 331 310 356 303 270 337 523
80% 314 274 291 385 354 311 279 308 288 264 324 474
90% 301 266 280 349 319 279 227 198 266 258 303 454

Full Simulation Period
b 580 558 554 570 463 390 370 376 328 329 436 594

Wet (32%) 483 436 396 428 373 321 260 284 284 266 323 498
Above Normal (16%) 692 656 571 542 444 346 341 377 308 266 339 460
Below Normal (13%) 487 451 506 558 472 390 408 436 338 311 422 688

Dry (24%) 580 584 618 662 499 424 427 407 329 373 548 666
Critical (15%) 753 772 819 766 610 533 511 468 429 477 614 740

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 902 953 991 870 607 511 476 435 385 474 632 781
20% 862 864 922 821 552 438 416 375 313 360 543 729
30% 821 800 865 735 507 404 387 326 297 346 467 695
40% 806 750 827 696 473 382 360 305 284 320 445 676
50% 784 731 771 659 433 355 320 286 271 291 410 658
60% 758 714 728 511 402 330 300 277 261 276 362 637
70% 743 699 662 428 368 305 289 266 254 269 331 623
80% 720 646 501 395 338 289 281 258 250 262 313 576
90% 660 532 326 317 298 263 263 245 241 254 290 525

Full Simulation Period
b 767 740 730 612 447 375 347 313 291 330 428 648

Wet (32%) 700 684 588 442 354 307 271 247 253 266 309 541
Above Normal (16%) 843 778 724 623 423 322 294 272 258 265 338 659
Below Normal (13%) 722 656 738 672 485 371 360 328 282 325 440 703

Dry (24%) 775 767 829 714 487 410 390 340 291 370 526 682
Critical (15%) 854 852 872 742 574 522 486 443 416 478 609 759

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 -19 4 -4 2 -14 -45 -42 -23 40 1 22
20% 20 61 65 54 -3 -14 -44 -74 -50 -9 -20 7
30% 31 79 116 68 0 -18 -37 -109 -36 7 -29 23
40% 52 70 209 124 8 -5 -42 -103 -39 -5 8 43
50% 71 147 340 119 -13 -10 -49 -107 -42 2 3 78
60% 422 384 362 25 -20 -18 -24 -99 -49 -1 -4 82
70% 420 405 347 -22 0 -26 -21 -90 -49 -2 -6 100
80% 406 372 210 10 -16 -23 2 -50 -38 -3 -11 102
90% 359 266 47 -32 -20 -16 36 47 -25 -4 -13 71

Full Simulation Period
b 187 182 176 42 -16 -16 -23 -63 -37 1 -8 54

Wet (32%) 217 247 192 14 -19 -14 11 -37 -32 -1 -13 43
Above Normal (16%) 151 123 154 81 -21 -24 -48 -105 -51 -2 -1 199
Below Normal (13%) 235 205 232 114 13 -19 -48 -108 -56 14 17 16

Dry (24%) 195 182 211 52 -12 -14 -37 -68 -38 -3 -22 16
Critical (15%) 101 81 53 -24 -36 -11 -25 -25 -14 1 -5 20

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.13.2. Contra Costa Victoria Canal Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 896 973 987 875 605 525 521 477 408 434 631 759
20% 843 802 857 767 554 451 461 449 364 368 563 722
30% 790 722 749 667 507 423 424 436 333 339 496 672
40% 754 680 618 571 464 387 402 408 323 325 437 633
50% 713 584 431 540 446 365 368 393 312 289 408 580
60% 337 330 366 486 422 348 324 375 310 277 366 555
70% 323 294 315 449 368 331 310 356 303 270 337 523
80% 314 274 291 385 354 311 279 308 288 264 324 474
90% 301 266 280 349 319 279 227 198 266 258 303 454

Full Simulation Period
b 580 558 554 570 463 390 370 376 328 329 436 594

Wet (32%) 483 436 396 428 373 321 260 284 284 266 323 498
Above Normal (16%) 692 656 571 542 444 346 341 377 308 266 339 460
Below Normal (13%) 487 451 506 558 472 390 408 436 338 311 422 688

Dry (24%) 580 584 618 662 499 424 427 407 329 373 548 666
Critical (15%) 753 772 819 766 610 533 511 468 429 477 614 740

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 912 970 977 879 606 522 555 542 475 446 631 763
20% 853 827 843 781 555 454 520 533 392 376 588 729
30% 801 734 750 674 496 423 460 488 370 350 517 686
40% 766 671 628 571 465 385 407 438 342 330 442 656
50% 709 595 426 540 446 365 375 393 326 290 408 588
60% 340 328 377 484 423 349 323 366 313 277 362 559
70% 324 288 314 449 382 331 310 355 309 271 339 531
80% 314 276 291 385 353 311 275 308 297 263 325 482
90% 301 266 280 350 318 279 228 198 266 259 299 443

Full Simulation Period
b 584 560 555 572 465 391 386 401 348 332 444 600

Wet (32%) 485 443 403 428 376 321 261 278 286 266 322 496
Above Normal (16%) 706 654 563 540 444 346 338 364 313 267 338 459
Below Normal (13%) 486 453 506 557 470 388 398 435 357 315 423 695

Dry (24%) 585 582 615 671 502 425 464 480 372 388 574 685
Critical (15%) 756 772 818 766 617 540 568 546 475 468 623 752

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 16 -3 -10 5 0 -3 34 65 67 12 -1 4
20% 10 25 -14 14 1 3 60 83 28 7 25 7
30% 11 12 1 6 -11 0 36 52 37 11 21 14
40% 12 -8 10 0 1 -2 5 30 19 5 4 23
50% -4 11 -5 0 0 0 7 1 14 1 1 8
60% 3 -2 10 -1 1 1 -1 -9 3 0 -3 5
70% 1 -6 -1 0 13 0 0 -2 5 1 2 8
80% -1 2 0 0 -1 0 -4 0 9 -1 1 8
90% 0 0 0 0 -1 1 1 0 0 1 -4 -11

Full Simulation Period
b 4 2 0 2 2 1 16 25 21 3 8 7

Wet (32%) 1 7 8 0 2 0 0 -6 1 0 0 -2

Above Normal (16%) 14 -1 -8 -2 0 0 -3 -12 5 1 -1 -1

Below Normal (13%) -1 3 0 -1 -2 -2 -10 -1 20 4 1 8
Dry (24%) 5 -3 -3 9 3 1 37 72 42 15 27 19

Critical (15%) 3 0 -1 0 7 7 58 78 46 -8 9 12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.13.3. Contra Costa Victoria Canal Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 901 968 1,010 914 687 494 407 386 397 427 595 755
20% 856 854 910 841 580 426 377 364 349 345 496 729
30% 830 804 884 773 490 385 335 338 308 328 468 697
40% 810 761 835 734 422 348 318 303 295 306 439 666
50% 789 733 775 656 396 332 301 288 283 291 393 648
60% 776 717 716 501 368 316 287 282 273 276 360 635
70% 743 691 658 386 356 294 280 274 265 265 328 624
80% 725 622 491 348 315 278 273 270 259 260 315 579
90% 661 487 321 310 283 263 242 257 250 254 300 530

Full Simulation Period
b 769 729 734 614 445 356 322 310 304 320 419 646

Wet (32%) 706 674 583 407 339 314 266 254 267 265 313 555
Above Normal (16%) 828 750 720 598 392 314 293 278 267 261 339 654
Below Normal (13%) 722 665 736 685 541 374 333 311 275 305 425 656

Dry (24%) 785 749 825 725 487 354 338 339 313 343 493 687
Critical (15%) 855 854 923 829 575 480 436 416 431 481 603 761

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 896 973 987 875 605 525 521 477 408 434 631 759
20% 843 802 857 767 554 451 461 449 364 368 563 722
30% 790 722 749 667 507 423 424 436 333 339 496 672
40% 754 680 618 571 464 387 402 408 323 325 437 633
50% 713 584 431 540 446 365 368 393 312 289 408 580
60% 337 330 366 486 422 348 324 375 310 277 366 555
70% 323 294 315 449 368 331 310 356 303 270 337 523
80% 314 274 291 385 354 311 279 308 288 264 324 474
90% 301 266 280 349 319 279 227 198 266 258 303 454

Full Simulation Period
b 580 558 554 570 463 390 370 376 328 329 436 594

Wet (32%) 483 436 396 428 373 321 260 284 284 266 323 498
Above Normal (16%) 692 656 571 542 444 346 341 377 308 266 339 460
Below Normal (13%) 487 451 506 558 472 390 408 436 338 311 422 688

Dry (24%) 580 584 618 662 499 424 427 407 329 373 548 666
Critical (15%) 753 772 819 766 610 533 511 468 429 477 614 740

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5 5 -23 -39 -81 31 114 91 11 7 36 3
20% -13 -52 -54 -74 -26 25 83 86 15 23 67 -7

30% -40 -82 -134 -106 17 38 89 98 25 11 28 -25

40% -56 -81 -217 -162 43 40 84 105 28 18 -2 -33

50% -77 -149 -344 -116 50 33 67 104 30 -1 14 -68

60% -439 -387 -350 -16 54 32 37 93 37 1 6 -80

70% -420 -397 -343 63 13 38 30 83 38 6 9 -102

80% -411 -348 -200 37 39 34 6 38 29 4 9 -105

90% -360 -222 -42 40 35 16 -15 -59 17 4 3 -76

Full Simulation Period
b

-189 -171 -180 -44 18 34 49 67 24 9 18 -53

Wet (32%) -223 -237 -187 21 34 7 -5 31 17 1 10 -57

Above Normal (16%) -136 -94 -149 -56 52 32 49 99 41 5 0 -193

Below Normal (13%) -235 -214 -230 -127 -69 16 75 125 62 6 -2 32
Dry (24%) -206 -165 -208 -63 11 70 89 69 16 30 54 -21

Critical (15%) -102 -82 -104 -63 34 53 74 52 -2 -4 11 -21

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.13.4. Contra Costa Victoria Canal Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 901 968 1,010 914 687 494 407 386 397 427 595 755
20% 856 854 910 841 580 426 377 364 349 345 496 729
30% 830 804 884 773 490 385 335 338 308 328 468 697
40% 810 761 835 734 422 348 318 303 295 306 439 666
50% 789 733 775 656 396 332 301 288 283 291 393 648
60% 776 717 716 501 368 316 287 282 273 276 360 635
70% 743 691 658 386 356 294 280 274 265 265 328 624
80% 725 622 491 348 315 278 273 270 259 260 315 579
90% 661 487 321 310 283 263 242 257 250 254 300 530

Full Simulation Period
b 769 729 734 614 445 356 322 310 304 320 419 646

Wet (32%) 706 674 583 407 339 314 266 254 267 265 313 555
Above Normal (16%) 828 750 720 598 392 314 293 278 267 261 339 654
Below Normal (13%) 722 665 736 685 541 374 333 311 275 305 425 656

Dry (24%) 785 749 825 725 487 354 338 339 313 343 493 687
Critical (15%) 855 854 923 829 575 480 436 416 431 481 603 761

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 902 953 991 870 607 511 476 435 385 474 632 781
20% 862 864 922 821 552 438 416 375 313 360 543 729
30% 821 800 865 735 507 404 387 326 297 346 467 695
40% 806 750 827 696 473 382 360 305 284 320 445 676
50% 784 731 771 659 433 355 320 286 271 291 410 658
60% 758 714 728 511 402 330 300 277 261 276 362 637
70% 743 699 662 428 368 305 289 266 254 269 331 623
80% 720 646 501 395 338 289 281 258 250 262 313 576
90% 660 532 326 317 298 263 263 245 241 254 290 525

Full Simulation Period
b 767 740 730 612 447 375 347 313 291 330 428 648

Wet (32%) 700 684 588 442 354 307 271 247 253 266 309 541
Above Normal (16%) 843 778 724 623 423 322 294 272 258 265 338 659
Below Normal (13%) 722 656 738 672 485 371 360 328 282 325 440 703

Dry (24%) 775 767 829 714 487 410 390 340 291 370 526 682
Critical (15%) 854 852 872 742 574 522 486 443 416 478 609 759

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1 -15 -19 -44 -79 17 69 49 -13 47 37 25
20% 6 10 12 -21 -29 11 39 11 -36 14 47 -1

30% -9 -3 -19 -38 17 20 52 -12 -11 17 -1 -2

40% -4 -10 -8 -38 51 34 42 2 -12 14 6 11
50% -5 -2 -4 3 37 23 19 -3 -12 0 17 10
60% -17 -3 12 10 34 14 13 -5 -12 0 2 2
70% 0 8 4 42 13 12 9 -8 -11 4 3 -1

80% -5 24 10 47 23 11 8 -12 -8 2 -2 -3

90% -1 45 5 7 15 0 21 -12 -8 0 -10 -5

Full Simulation Period
b

-2 11 -4 -2 2 19 25 3 -13 10 10 2

Wet (32%) -6 10 5 35 15 -7 5 -7 -15 1 -4 -14

Above Normal (16%) 15 28 5 25 31 9 1 -6 -10 3 -1 5
Below Normal (13%) 0 -9 2 -13 -56 -3 28 16 6 20 15 48

Dry (24%) -10 17 4 -11 -1 56 52 1 -22 27 33 -5

Critical (15%) -1 -1 -51 -87 -1 42 49 27 -16 -3 6 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.13.5. Contra Costa Victoria Canal Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 901 968 1,010 914 687 494 407 386 397 427 595 755
20% 856 854 910 841 580 426 377 364 349 345 496 729
30% 830 804 884 773 490 385 335 338 308 328 468 697
40% 810 761 835 734 422 348 318 303 295 306 439 666
50% 789 733 775 656 396 332 301 288 283 291 393 648
60% 776 717 716 501 368 316 287 282 273 276 360 635
70% 743 691 658 386 356 294 280 274 265 265 328 624
80% 725 622 491 348 315 278 273 270 259 260 315 579
90% 661 487 321 310 283 263 242 257 250 254 300 530

Full Simulation Period
b 769 729 734 614 445 356 322 310 304 320 419 646

Wet (32%) 706 674 583 407 339 314 266 254 267 265 313 555
Above Normal (16%) 828 750 720 598 392 314 293 278 267 261 339 654
Below Normal (13%) 722 665 736 685 541 374 333 311 275 305 425 656

Dry (24%) 785 749 825 725 487 354 338 339 313 343 493 687
Critical (15%) 855 854 923 829 575 480 436 416 431 481 603 761

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 912 970 977 879 606 522 555 542 475 446 631 763
20% 853 827 843 781 555 454 520 533 392 376 588 729
30% 801 734 750 674 496 423 460 488 370 350 517 686
40% 766 671 628 571 465 385 407 438 342 330 442 656
50% 709 595 426 540 446 365 375 393 326 290 408 588
60% 340 328 377 484 423 349 323 366 313 277 362 559
70% 324 288 314 449 382 331 310 355 309 271 339 531
80% 314 276 291 385 353 311 275 308 297 263 325 482
90% 301 266 280 350 318 279 228 198 266 259 299 443

Full Simulation Period
b 584 560 555 572 465 391 386 401 348 332 444 600

Wet (32%) 485 443 403 428 376 321 261 278 286 266 322 496
Above Normal (16%) 706 654 563 540 444 346 338 364 313 267 338 459
Below Normal (13%) 486 453 506 557 470 388 398 435 357 315 423 695

Dry (24%) 585 582 615 671 502 425 464 480 372 388 574 685
Critical (15%) 756 772 818 766 617 540 568 546 475 468 623 752

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11 2 -33 -35 -81 29 148 156 77 19 36 7
20% -3 -27 -67 -60 -25 28 143 169 43 30 91 0

30% -29 -70 -134 -99 7 38 125 150 63 21 49 -11

40% -44 -89 -207 -163 44 37 89 135 47 24 2 -10

50% -80 -139 -349 -116 50 33 74 105 43 -1 15 -61

60% -436 -389 -339 -17 55 32 36 84 40 1 3 -76

70% -420 -403 -344 63 26 38 30 81 43 7 11 -94

80% -412 -347 -200 37 38 34 2 38 38 4 10 -97

90% -360 -221 -42 40 35 16 -14 -59 17 5 -1 -87

Full Simulation Period
b

-184 -169 -179 -42 20 35 64 91 45 12 25 -46

Wet (32%) -221 -230 -179 22 37 7 -5 25 18 2 9 -59

Above Normal (16%) -122 -96 -157 -58 52 32 46 86 46 6 -1 -195

Below Normal (13%) -236 -211 -231 -127 -71 14 65 123 82 10 -2 40
Dry (24%) -200 -167 -211 -54 15 71 126 141 58 45 81 -2

Critical (15%) -98 -82 -105 -63 41 60 132 130 44 -13 20 -9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.13.6. Contra Costa Victoria Canal Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Figure 6E.B.14.1. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.2. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, November

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

50

100

150

200

250

300

350

400

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-273 July 2015



Figure 6E.B.14.3. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.4. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.5. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.6. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.7. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.8. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.9. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.10. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.11. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.14.12. Barker Slough North Bay Aqueduct Intake Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 206 204 209 236 252 242 224 219 213 203 199 199
20% 199 201 205 226 242 231 214 209 199 196 192 195
30% 194 197 203 222 236 223 211 204 196 193 191 193
40% 191 195 200 214 230 216 208 200 194 191 190 190
50% 190 193 199 211 224 214 206 197 193 190 189 190
60% 190 192 196 207 219 211 203 195 192 190 189 189
70% 189 191 193 204 216 207 201 194 192 189 189 189
80% 188 190 190 203 212 206 199 193 190 189 188 189
90% 187 189 188 199 206 203 196 191 189 188 188 188

Full Simulation Period
b 193 195 199 215 227 218 208 202 197 193 191 192

Wet (32%) 190 193 199 217 229 214 201 193 191 189 189 189
Above Normal (16%) 193 195 200 218 231 216 203 195 192 189 188 189
Below Normal (13%) 191 193 197 210 224 221 211 203 193 190 189 190

Dry (24%) 195 197 198 214 229 221 211 206 199 195 192 193
Critical (15%) 198 200 203 213 222 221 222 220 215 203 199 200

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 198 202 209 235 249 238 225 220 206 195 194 195
20% 196 198 203 227 241 230 213 208 196 194 191 193
30% 192 195 201 221 236 223 209 202 195 191 190 191
40% 191 193 198 215 229 216 206 198 193 190 189 190
50% 190 192 197 210 222 213 203 195 192 189 189 190
60% 190 190 194 206 218 209 201 194 191 188 189 189
70% 189 189 191 203 213 206 199 193 190 188 188 189
80% 188 188 190 201 209 203 196 191 189 188 188 189
90% 187 187 188 199 204 198 194 190 189 187 187 188

Full Simulation Period
b 192 193 198 214 225 216 207 200 195 191 190 191

Wet (32%) 190 191 198 216 225 212 200 192 190 188 189 190
Above Normal (16%) 192 193 199 218 227 210 199 193 191 188 188 189
Below Normal (13%) 191 192 196 209 220 214 206 197 191 188 189 189

Dry (24%) 193 194 195 213 230 222 210 204 196 192 190 192
Critical (15%) 195 197 202 213 222 223 223 222 211 199 196 197

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -8 -2 0 -2 -3 -4 2 1 -7 -8 -5 -4

20% -4 -3 -1 1 -1 -1 -2 -1 -3 -2 -2 -2

30% -2 -2 -2 -1 0 0 -2 -2 -1 -2 -1 -2

40% 0 -2 -2 1 -1 0 -2 -2 -2 -1 0 0

50% 0 -2 -2 -1 -3 -1 -3 -1 -2 -1 -1 0
60% 0 -2 -3 -2 -2 -2 -3 -1 -1 -1 -1 0
70% 0 -3 -2 -1 -3 -2 -3 -1 -1 -1 -1 0
80% 0 -2 -1 -1 -3 -3 -3 -2 -1 -1 0 0
90% 0 -2 -1 0 -3 -5 -1 -1 0 -1 0 0

Full Simulation Period
b

-1 -2 -1 -1 -2 -2 -2 -1 -2 -2 -1 -1

Wet (32%) 0 -2 -1 -2 -4 -2 -1 0 0 0 0 0
Above Normal (16%) -1 -2 -1 0 -4 -6 -4 -2 -2 -1 -1 0

Below Normal (13%) 0 -1 -1 -2 -4 -7 -4 -6 -2 -2 0 0

Dry (24%) -3 -3 -2 -1 1 1 -1 -1 -3 -3 -2 -2

Critical (15%) -3 -3 -1 0 0 2 1 2 -4 -4 -3 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.14.1. Barker Slough North Bay Aqueduct Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 206 204 209 236 252 242 224 219 213 203 199 199
20% 199 201 205 226 242 231 214 209 199 196 192 195
30% 194 197 203 222 236 223 211 204 196 193 191 193
40% 191 195 200 214 230 216 208 200 194 191 190 190
50% 190 193 199 211 224 214 206 197 193 190 189 190
60% 190 192 196 207 219 211 203 195 192 190 189 189
70% 189 191 193 204 216 207 201 194 192 189 189 189
80% 188 190 190 203 212 206 199 193 190 189 188 189
90% 187 189 188 199 206 203 196 191 189 188 188 188

Full Simulation Period
b 193 195 199 215 227 218 208 202 197 193 191 192

Wet (32%) 190 193 199 217 229 214 201 193 191 189 189 189
Above Normal (16%) 193 195 200 218 231 216 203 195 192 189 188 189
Below Normal (13%) 191 193 197 210 224 221 211 203 193 190 189 190

Dry (24%) 195 197 198 214 229 221 211 206 199 195 192 193
Critical (15%) 198 200 203 213 222 221 222 220 215 203 199 200

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 204 205 210 236 249 237 222 215 211 202 198 199
20% 196 199 205 225 241 229 212 207 198 194 191 195
30% 192 196 201 222 234 219 210 203 195 191 190 191
40% 191 194 198 214 228 215 207 198 193 189 189 190
50% 190 192 197 210 222 212 203 196 192 189 189 190
60% 190 191 196 205 218 209 201 194 191 189 189 189
70% 189 189 192 203 213 207 199 193 191 188 188 189
80% 188 188 189 202 208 203 197 191 190 188 188 189
90% 187 187 188 199 204 200 195 190 189 187 187 188

Full Simulation Period
b 193 194 198 214 225 216 206 200 196 192 191 192

Wet (32%) 190 192 198 216 226 212 200 193 190 188 189 190
Above Normal (16%) 193 193 199 218 228 212 199 193 191 188 188 189
Below Normal (13%) 191 192 196 210 219 214 206 196 191 188 188 189

Dry (24%) 195 196 197 213 229 221 211 204 198 193 190 193
Critical (15%) 197 198 202 212 222 221 221 219 216 205 200 200

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 0 1 -1 -3 -5 -2 -4 -3 -1 -1 0
20% -3 -1 0 -1 -1 -2 -2 -2 -1 -2 -1 0
30% -2 -1 -2 0 -2 -4 0 -1 -1 -2 -1 -1

40% 0 -1 -2 0 -2 -1 -1 -2 -2 -2 -1 0

50% 0 -2 -2 -1 -2 -2 -3 -1 -1 -1 0 0
60% 0 -1 -1 -2 -1 -2 -3 -1 -1 -1 -1 0

70% 0 -2 -1 -1 -3 -1 -3 -1 -1 -1 0 0
80% 0 -2 -1 0 -4 -2 -2 -2 0 -1 0 0
90% 0 -2 0 0 -2 -3 -1 0 0 -1 0 0

Full Simulation Period
b

0 -1 -1 -1 -2 -2 -2 -2 -1 -1 0 0

Wet (32%) 0 -1 -1 -2 -3 -2 -1 0 0 -1 0 0
Above Normal (16%) -1 -2 -1 0 -3 -4 -3 -1 -1 -1 0 0

Below Normal (13%) 0 -1 0 -1 -5 -7 -4 -7 -2 -2 0 -1

Dry (24%) 0 -1 -1 -1 0 0 -1 -1 -1 -2 -1 -1

Critical (15%) -1 -2 -2 0 0 0 -1 -1 1 2 1 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.14.2. Barker Slough North Bay Aqueduct Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 206 204 209 236 252 242 224 219 213 203 199 199
20% 199 201 205 226 242 231 214 209 199 196 192 195
30% 194 197 203 222 236 223 211 204 196 193 191 193
40% 191 195 200 214 230 216 208 200 194 191 190 190
50% 190 193 199 211 224 214 206 197 193 190 189 190
60% 190 192 196 207 219 211 203 195 192 190 189 189
70% 189 191 193 204 216 207 201 194 192 189 189 189
80% 188 190 190 203 212 206 199 193 190 189 188 189
90% 187 189 188 199 206 203 196 191 189 188 188 188

Full Simulation Period
b 193 195 199 215 227 218 208 202 197 193 191 192

Wet (32%) 190 193 199 217 229 214 201 193 191 189 189 189
Above Normal (16%) 193 195 200 218 231 216 203 195 192 189 188 189
Below Normal (13%) 191 193 197 210 224 221 211 203 193 190 189 190

Dry (24%) 195 197 198 214 229 221 211 206 199 195 192 193
Critical (15%) 198 200 203 213 222 221 222 220 215 203 199 200

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 205 205 210 236 251 244 220 210 205 203 199 199
20% 199 201 205 226 242 231 214 205 198 196 192 194
30% 193 197 202 222 236 223 211 202 196 193 190 192
40% 191 195 200 215 229 217 208 201 195 191 190 190
50% 190 194 198 211 224 214 206 197 194 190 189 190
60% 190 192 197 208 219 211 204 195 193 190 189 189
70% 189 192 194 204 216 208 202 194 192 189 189 189
80% 188 191 190 202 212 206 199 193 190 189 188 189
90% 187 189 188 199 206 203 196 191 189 188 188 188

Full Simulation Period
b 193 196 199 215 227 218 208 200 196 193 191 192

Wet (32%) 190 193 199 217 229 214 201 193 191 189 189 189
Above Normal (16%) 193 195 200 218 231 216 203 195 192 189 189 189
Below Normal (13%) 192 194 197 211 224 220 210 199 193 190 189 189

Dry (24%) 195 197 198 214 229 221 211 204 199 195 191 193
Critical (15%) 198 200 203 212 222 221 222 216 211 204 200 199

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 1 1 0 -1 2 -4 -9 -8 0 0 0

20% -1 0 0 0 0 0 0 -4 -1 0 -1 -1

30% -1 0 0 0 0 -1 0 -3 0 -1 -1 0

40% 0 0 0 0 0 1 0 1 0 0 0 0

50% 0 0 -1 0 -1 0 0 0 1 0 0 0
60% 0 0 0 0 0 0 0 0 0 0 0 0
70% 0 0 0 -1 0 1 0 0 0 0 0 0

80% 0 1 0 0 0 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0 0 0 0 0 0

Full Simulation Period
b

0 0 0 0 0 0 0 -2 -1 0 0 0

Wet (32%) 0 0 0 0 0 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0 0 0 0 0 0
Below Normal (13%) 1 1 0 0 -1 0 -1 -4 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0 -2 -1 0 0 0

Critical (15%) 0 0 0 0 0 0 0 -4 -4 1 1 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.14.3. Barker Slough North Bay Aqueduct Intake Salinity, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 198 202 209 235 249 238 225 220 206 195 194 195
20% 196 198 203 227 241 230 213 208 196 194 191 193
30% 192 195 201 221 236 223 209 202 195 191 190 191
40% 191 193 198 215 229 216 206 198 193 190 189 190
50% 190 192 197 210 222 213 203 195 192 189 189 190
60% 190 190 194 206 218 209 201 194 191 188 189 189
70% 189 189 191 203 213 206 199 193 190 188 188 189
80% 188 188 190 201 209 203 196 191 189 188 188 189
90% 187 187 188 199 204 198 194 190 189 187 187 188

Full Simulation Period
b 192 193 198 214 225 216 207 200 195 191 190 191

Wet (32%) 190 191 198 216 225 212 200 192 190 188 189 190
Above Normal (16%) 192 193 199 218 227 210 199 193 191 188 188 189
Below Normal (13%) 191 192 196 209 220 214 206 197 191 188 189 189

Dry (24%) 193 194 195 213 230 222 210 204 196 192 190 192
Critical (15%) 195 197 202 213 222 223 223 222 211 199 196 197

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 206 204 209 236 252 242 224 219 213 203 199 199
20% 199 201 205 226 242 231 214 209 199 196 192 195
30% 194 197 203 222 236 223 211 204 196 193 191 193
40% 191 195 200 214 230 216 208 200 194 191 190 190
50% 190 193 199 211 224 214 206 197 193 190 189 190
60% 190 192 196 207 219 211 203 195 192 190 189 189
70% 189 191 193 204 216 207 201 194 192 189 189 189
80% 188 190 190 203 212 206 199 193 190 189 188 189
90% 187 189 188 199 206 203 196 191 189 188 188 188

Full Simulation Period
b 193 195 199 215 227 218 208 202 197 193 191 192

Wet (32%) 190 193 199 217 229 214 201 193 191 189 189 189
Above Normal (16%) 193 195 200 218 231 216 203 195 192 189 188 189
Below Normal (13%) 191 193 197 210 224 221 211 203 193 190 189 190

Dry (24%) 195 197 198 214 229 221 211 206 199 195 192 193
Critical (15%) 198 200 203 213 222 221 222 220 215 203 199 200

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 8 2 0 2 3 4 -2 -1 7 8 5 4
20% 4 3 1 -1 1 1 2 1 3 2 2 2
30% 2 2 2 1 0 0 2 2 1 2 1 2
40% 0 2 2 -1 1 0 2 2 2 1 0 0
50% 0 2 2 1 3 1 3 1 2 1 1 0

60% 0 2 3 2 2 2 3 1 1 1 1 0

70% 0 3 2 1 3 2 3 1 1 1 1 0

80% 0 2 1 1 3 3 3 2 1 1 0 0

90% 0 2 1 0 3 5 1 1 0 1 0 0

Full Simulation Period
b 1 2 1 1 2 2 2 1 2 2 1 1

Wet (32%) 0 2 1 2 4 2 1 0 0 0 0 0

Above Normal (16%) 1 2 1 0 4 6 4 2 2 1 1 0
Below Normal (13%) 0 1 1 2 4 7 4 6 2 2 0 0

Dry (24%) 3 3 2 1 -1 -1 1 1 3 3 2 2
Critical (15%) 3 3 1 0 0 -2 -1 -2 4 4 3 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.14.4. Barker Slough North Bay Aqueduct Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 198 202 209 235 249 238 225 220 206 195 194 195
20% 196 198 203 227 241 230 213 208 196 194 191 193
30% 192 195 201 221 236 223 209 202 195 191 190 191
40% 191 193 198 215 229 216 206 198 193 190 189 190
50% 190 192 197 210 222 213 203 195 192 189 189 190
60% 190 190 194 206 218 209 201 194 191 188 189 189
70% 189 189 191 203 213 206 199 193 190 188 188 189
80% 188 188 190 201 209 203 196 191 189 188 188 189
90% 187 187 188 199 204 198 194 190 189 187 187 188

Full Simulation Period
b 192 193 198 214 225 216 207 200 195 191 190 191

Wet (32%) 190 191 198 216 225 212 200 192 190 188 189 190
Above Normal (16%) 192 193 199 218 227 210 199 193 191 188 188 189
Below Normal (13%) 191 192 196 209 220 214 206 197 191 188 189 189

Dry (24%) 193 194 195 213 230 222 210 204 196 192 190 192
Critical (15%) 195 197 202 213 222 223 223 222 211 199 196 197

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 204 205 210 236 249 237 222 215 211 202 198 199
20% 196 199 205 225 241 229 212 207 198 194 191 195
30% 192 196 201 222 234 219 210 203 195 191 190 191
40% 191 194 198 214 228 215 207 198 193 189 189 190
50% 190 192 197 210 222 212 203 196 192 189 189 190
60% 190 191 196 205 218 209 201 194 191 189 189 189
70% 189 189 192 203 213 207 199 193 191 188 188 189
80% 188 188 189 202 208 203 197 191 190 188 188 189
90% 187 187 188 199 204 200 195 190 189 187 187 188

Full Simulation Period
b 193 194 198 214 225 216 206 200 196 192 191 192

Wet (32%) 190 192 198 216 226 212 200 193 190 188 189 190
Above Normal (16%) 193 193 199 218 228 212 199 193 191 188 188 189
Below Normal (13%) 191 192 196 210 219 214 206 196 191 188 188 189

Dry (24%) 195 196 197 213 229 221 211 204 198 193 190 193
Critical (15%) 197 198 202 212 222 221 221 219 216 205 200 200

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 2 1 1 0 0 -3 -5 5 7 4 4
20% 1 1 1 -2 0 -1 -1 0 2 0 1 2
30% 0 1 0 0 -1 -4 1 1 1 0 0 0
40% 0 1 0 -1 -1 -1 0 0 0 -1 0 0

50% 0 0 0 0 1 -1 0 0 0 0 0 0

60% 0 0 2 0 1 0 0 0 0 0 0 0

70% 0 0 1 0 1 1 0 0 0 0 0 0

80% 0 1 0 1 -1 1 1 0 1 0 0 0

90% 0 0 0 0 0 2 0 0 0 0 0 0

Full Simulation Period
b 1 1 1 0 0 0 0 0 1 1 1 1

Wet (32%) 0 1 0 0 1 0 0 0 0 0 0 0
Above Normal (16%) 1 0 0 0 1 2 0 0 1 0 0 0
Below Normal (13%) 0 0 0 1 -1 0 0 -1 0 0 0 0

Dry (24%) 2 2 1 0 -1 -1 0 0 2 1 1 1
Critical (15%) 2 1 0 -1 0 -2 -2 -3 4 6 4 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.14.5. Barker Slough North Bay Aqueduct Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 198 202 209 235 249 238 225 220 206 195 194 195
20% 196 198 203 227 241 230 213 208 196 194 191 193
30% 192 195 201 221 236 223 209 202 195 191 190 191
40% 191 193 198 215 229 216 206 198 193 190 189 190
50% 190 192 197 210 222 213 203 195 192 189 189 190
60% 190 190 194 206 218 209 201 194 191 188 189 189
70% 189 189 191 203 213 206 199 193 190 188 188 189
80% 188 188 190 201 209 203 196 191 189 188 188 189
90% 187 187 188 199 204 198 194 190 189 187 187 188

Full Simulation Period
b 192 193 198 214 225 216 207 200 195 191 190 191

Wet (32%) 190 191 198 216 225 212 200 192 190 188 189 190
Above Normal (16%) 192 193 199 218 227 210 199 193 191 188 188 189
Below Normal (13%) 191 192 196 209 220 214 206 197 191 188 189 189

Dry (24%) 193 194 195 213 230 222 210 204 196 192 190 192
Critical (15%) 195 197 202 213 222 223 223 222 211 199 196 197

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 205 205 210 236 251 244 220 210 205 203 199 199
20% 199 201 205 226 242 231 214 205 198 196 192 194
30% 193 197 202 222 236 223 211 202 196 193 190 192
40% 191 195 200 215 229 217 208 201 195 191 190 190
50% 190 194 198 211 224 214 206 197 194 190 189 190
60% 190 192 197 208 219 211 204 195 193 190 189 189
70% 189 192 194 204 216 208 202 194 192 189 189 189
80% 188 191 190 202 212 206 199 193 190 189 188 189
90% 187 189 188 199 206 203 196 191 189 188 188 188

Full Simulation Period
b 193 196 199 215 227 218 208 200 196 193 191 192

Wet (32%) 190 193 199 217 229 214 201 193 191 189 189 189
Above Normal (16%) 193 195 200 218 231 216 203 195 192 189 189 189
Below Normal (13%) 192 194 197 211 224 220 210 199 193 190 189 189

Dry (24%) 195 197 198 214 229 221 211 204 199 195 191 193
Critical (15%) 198 200 203 212 222 221 222 216 211 204 200 199

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7 3 1 2 2 6 -5 -10 -1 8 5 4
20% 3 3 1 -1 1 1 2 -3 2 2 1 1
30% 1 2 2 1 0 0 2 -1 2 1 0 1
40% 0 2 2 0 0 1 2 3 2 1 0 0

50% 0 2 1 1 2 1 3 2 2 1 1 0

60% 0 2 3 2 1 2 3 0 1 1 1 0

70% 0 3 2 1 3 2 3 1 1 1 1 0

80% 0 3 1 1 3 3 3 2 1 1 1 0

90% 0 2 0 0 3 5 1 1 0 1 0 0

Full Simulation Period
b 1 2 1 1 2 2 2 0 1 2 1 1

Wet (32%) 0 2 1 2 4 3 1 0 0 1 1 0

Above Normal (16%) 1 2 1 0 4 6 4 2 2 1 1 0
Below Normal (13%) 1 2 1 2 4 7 4 2 2 2 0 0

Dry (24%) 2 3 2 1 -1 0 1 -1 2 3 1 1
Critical (15%) 2 3 1 -1 0 -2 -1 -6 0 5 4 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.14.6. Barker Slough North Bay Aqueduct Intake Salinity, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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B.15. San Joaquin River at Vernalis Salinity 1 
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Figure 6E.B.15.1. San Joaquin River at Vernalis Salinity, Electrical Conductivity, October

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.2. San Joaquin River at Vernalis Salinity, Electrical Conductivity, November
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Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.3. San Joaquin River at Vernalis Salinity, Electrical Conductivity, December

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.4. San Joaquin River at Vernalis Salinity, Electrical Conductivity, January

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.5. San Joaquin River at Vernalis Salinity, Electrical Conductivity, February

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.6. San Joaquin River at Vernalis Salinity, Electrical Conductivity, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.7. San Joaquin River at Vernalis Salinity, Electrical Conductivity, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.8. San Joaquin River at Vernalis Salinity, Electrical Conductivity, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

2,000

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

M
o

n
th

ly
 E

C
 (

U
M

H
O

S/
C

M
)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-298 July 2015



Figure 6E.B.15.9. San Joaquin River at Vernalis Salinity, Electrical Conductivity, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.10. San Joaquin River at Vernalis Salinity, Electrical Conductivity, July

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.11. San Joaquin River at Vernalis Salinity, Electrical Conductivity, August

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure 6E.B.15.12. San Joaquin River at Vernalis Salinity, Electrical Conductivity, September

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 575 639 800 774 941 847 561 569 646 648 636 606
20% 560 608 784 758 898 803 498 547 639 648 609 586
30% 540 587 772 746 855 737 408 489 616 645 580 568
40% 519 579 766 737 802 696 368 435 588 636 573 551
50% 503 565 761 726 697 623 323 378 556 624 558 538
60% 488 552 755 709 635 460 298 360 498 613 544 521
70% 474 538 736 651 477 333 284 343 456 602 523 489
80% 456 509 710 585 329 296 261 293 417 581 455 476
90% 430 481 629 392 286 263 205 190 361 491 431 441

Full Simulation Period
b 503 554 721 660 647 564 360 401 521 599 539 526

Wet (23%) 427 465 633 546 508 425 299 351 476 574 512 490
Above Normal (24%) 479 530 716 673 637 546 366 414 546 614 541 537
Below Normal (10%) 509 583 764 717 719 630 323 375 510 594 520 519

Dry (16%) 533 585 726 669 639 535 350 366 489 584 525 499
Critical (27%) 571 627 784 721 754 694 425 462 558 617 575 564

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 711 635 785 776 931 836 592 540 645 648 635 603
20% 681 603 766 750 875 799 537 526 638 648 604 586
30% 655 578 751 726 826 724 461 485 615 645 582 568
40% 623 564 734 713 786 681 398 429 564 636 573 551
50% 590 548 723 689 695 611 341 373 532 624 559 538
60% 569 529 710 677 626 494 309 356 485 614 545 521
70% 541 513 698 645 477 353 289 344 434 603 529 488
80% 520 488 668 574 328 306 260 294 380 581 454 478
90% 477 456 609 391 285 258 205 192 335 498 440 437

Full Simulation Period
b 595 539 695 646 636 564 383 391 505 597 542 525

Wet (23%) 475 442 598 525 490 431 325 353 439 574 514 489
Above Normal (24%) 549 512 686 654 622 543 383 402 534 614 541 532
Below Normal (10%) 604 561 727 692 702 627 353 369 496 590 520 518

Dry (16%) 641 573 705 659 635 533 370 356 473 580 533 500
Critical (27%) 715 621 770 719 753 692 452 442 556 614 579 565

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 136 -4 -14 1 -10 -11 31 -28 -1 0 -1 -3
20% 121 -6 -18 -8 -23 -3 40 -21 -1 0 -5 0

30% 115 -9 -21 -20 -29 -13 53 -4 0 1 2 0

40% 104 -14 -33 -24 -16 -15 30 -5 -24 0 0 0
50% 87 -17 -39 -37 -1 -12 18 -5 -24 -1 1 0

60% 81 -24 -45 -32 -9 34 12 -4 -13 1 1 0

70% 68 -25 -38 -5 0 20 6 0 -22 1 6 -1
80% 63 -21 -42 -11 -1 10 0 0 -38 0 0 2

90% 48 -25 -20 -1 -1 -5 1 2 -26 7 8 -4

Full Simulation Period
b

93 -15 -27 -14 -11 0 24 -10 -16 -2 3 -1

Wet (23%) 48 -23 -36 -21 -19 6 26 2 -37 0 3 -1
Above Normal (24%) 70 -17 -30 -20 -15 -3 17 -12 -12 0 -1 -5
Below Normal (10%) 94 -22 -37 -25 -17 -3 30 -7 -14 -4 0 -1

Dry (16%) 108 -11 -21 -10 -5 -2 19 -10 -16 -4 8 1

Critical (27%) 144 -6 -15 -2 -1 -1 27 -21 -2 -3 4 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

b Based on the 82-year simulation period

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.15.1. San Joaquin River at Vernalis, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 575 639 800 774 941 847 561 569 646 648 636 606
20% 560 608 784 758 898 803 498 547 639 648 609 586
30% 540 587 772 746 855 737 408 489 616 645 580 568
40% 519 579 766 737 802 696 368 435 588 636 573 551
50% 503 565 761 726 697 623 323 378 556 624 558 538
60% 488 552 755 709 635 460 298 360 498 613 544 521
70% 474 538 736 651 477 333 284 343 456 602 523 489
80% 456 509 710 585 329 296 261 293 417 581 455 476
90% 430 481 629 392 286 263 205 190 361 491 431 441

Full Simulation Period
b 503 554 721 660 647 564 360 401 521 599 539 526

Wet (23%) 427 465 633 546 508 425 299 351 476 574 512 490
Above Normal (24%) 479 530 716 673 637 546 366 414 546 614 541 537
Below Normal (10%) 509 583 764 717 719 630 323 375 510 594 520 519

Dry (16%) 533 585 726 669 639 535 350 366 489 584 525 499
Critical (27%) 571 627 784 721 754 694 425 462 558 617 575 564

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 695 634 796 800 972 848 586 620 674 689 622 603
20% 671 599 768 781 916 805 499 585 650 667 604 586
30% 644 582 743 762 869 732 435 545 640 649 582 568
40% 613 564 735 736 818 702 391 509 627 640 573 552
50% 594 554 732 718 730 622 332 421 607 628 559 540
60% 567 538 727 698 636 503 305 381 584 617 548 522
70% 547 530 715 648 464 356 285 361 561 607 533 495
80% 519 496 693 582 321 306 260 302 512 586 457 482
90% 475 471 573 389 262 253 205 193 371 469 364 400

Full Simulation Period
b 590 544 701 663 657 573 374 434 569 607 536 521

Wet (23%) 477 455 609 526 478 437 321 395 548 582 511 490
Above Normal (24%) 547 519 695 670 634 547 369 436 587 625 537 528
Below Normal (10%) 608 568 736 723 733 645 337 413 536 591 509 508

Dry (16%) 635 572 702 684 666 535 361 395 525 581 524 497
Critical (27%) 699 622 773 742 802 711 443 493 605 633 574 561

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 120 -5 -3 26 31 1 25 51 28 40 -14 -3
20% 111 -9 -16 23 17 2 2 37 11 19 -5 0

30% 104 -6 -29 16 14 -5 27 56 24 5 1 0

40% 94 -15 -31 -1 16 5 23 74 39 5 0 1

50% 91 -11 -29 -8 33 0 9 43 51 4 1 2

60% 79 -14 -29 -11 1 43 7 22 86 4 4 1

70% 73 -8 -22 -3 -13 23 2 18 104 6 10 6

80% 63 -12 -17 -3 -8 10 -1 9 94 5 3 6

90% 45 -10 -55 -3 -23 -10 0 3 10 -22 -67 -41

Full Simulation Period
b

88 -10 -20 3 10 9 14 32 48 8 -3 -4

Wet (23%) 50 -10 -24 -20 -30 12 22 44 72 8 0 0
Above Normal (24%) 68 -11 -21 -4 -3 1 3 22 41 11 -4 -9
Below Normal (10%) 98 -15 -27 6 13 15 14 38 26 -2 -10 -11

Dry (16%) 102 -13 -24 15 27 0 11 30 36 -3 -1 -2
Critical (27%) 128 -5 -12 21 48 17 18 31 47 16 -1 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

b Based on the 82-year simulation period

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.15.2. San Joaquin River at Vernalis, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 575 639 800 774 941 847 561 569 646 648 636 606
20% 560 608 784 758 898 803 498 547 639 648 609 586
30% 540 587 772 746 855 737 408 489 616 645 580 568
40% 519 579 766 737 802 696 368 435 588 636 573 551
50% 503 565 761 726 697 623 323 378 556 624 558 538
60% 488 552 755 709 635 460 298 360 498 613 544 521
70% 474 538 736 651 477 333 284 343 456 602 523 489
80% 456 509 710 585 329 296 261 293 417 581 455 476
90% 430 481 629 392 286 263 205 190 361 491 431 441

Full Simulation Period
b 503 554 721 660 647 564 360 401 521 599 539 526

Wet (23%) 427 465 633 546 508 425 299 351 476 574 512 490
Above Normal (24%) 479 530 716 673 637 546 366 414 546 614 541 537
Below Normal (10%) 509 583 764 717 719 630 323 375 510 594 520 519

Dry (16%) 533 585 726 669 639 535 350 366 489 584 525 499
Critical (27%) 571 627 784 721 754 694 425 462 558 617 575 564

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 576 638 800 774 941 847 481 525 644 649 639 611
20% 560 608 784 758 901 803 438 511 639 648 609 586
30% 548 588 772 746 855 737 390 467 624 645 580 568
40% 524 579 766 739 802 696 353 410 591 636 573 551
50% 503 565 761 727 697 623 326 367 555 624 558 538
60% 491 552 755 710 635 460 302 349 498 614 544 521
70% 475 538 739 651 477 333 284 331 455 603 524 489
80% 460 509 710 585 329 297 255 293 416 581 455 476
90% 430 481 628 392 286 264 205 190 361 500 433 437

Full Simulation Period
b 504 554 721 661 649 565 339 383 525 602 543 527

Wet (23%) 428 466 633 547 512 425 292 345 478 574 512 489
Above Normal (24%) 481 530 716 674 638 546 347 394 546 614 541 536
Below Normal (10%) 512 583 764 717 720 630 327 377 515 598 531 521

Dry (16%) 537 585 726 670 640 539 329 348 494 589 533 507
Critical (27%) 572 627 784 721 757 694 382 427 567 623 581 566

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1 -1 0 0 0 0 -80 -44 -2 0 3 5

20% 0 0 0 0 3 0 -59 -37 0 0 0 0
30% 8 1 0 0 0 0 -18 -23 8 0 0 0

40% 5 0 0 2 0 0 -15 -25 4 0 0 0

50% 0 0 0 1 0 0 3 -11 -1 0 0 0
60% 3 0 0 1 0 0 4 -11 0 1 0 0

70% 1 0 2 0 0 0 0 -12 -1 1 0 0
80% 3 0 0 0 0 1 -6 0 -1 0 0 0

90% 0 0 -1 0 0 1 0 0 0 9 2 -4

Full Simulation Period
b

2 0 0 0 2 1 -21 -18 4 3 4 2

Wet (23%) 1 1 -1 2 3 0 -7 -5 2 1 1 -1
Above Normal (24%) 2 0 0 0 0 0 -19 -20 -1 0 0 -1
Below Normal (10%) 3 0 0 0 0 0 4 1 5 4 11 2

Dry (16%) 4 0 0 0 0 4 -22 -17 5 6 8 8

Critical (27%) 1 0 0 0 3 0 -43 -36 9 6 5 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

b Based on the 82-year simulation period

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.15.3. San Joaquin River at Vernalis, Monthly EC 

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-305 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 711 635 785 776 931 836 592 540 645 648 635 603
20% 681 603 766 750 875 799 537 526 638 648 604 586
30% 655 578 751 726 826 724 461 485 615 645 582 568
40% 623 564 734 713 786 681 398 429 564 636 573 551
50% 590 548 723 689 695 611 341 373 532 624 559 538
60% 569 529 710 677 626 494 309 356 485 614 545 521
70% 541 513 698 645 477 353 289 344 434 603 529 488
80% 520 488 668 574 328 306 260 294 380 581 454 478
90% 477 456 609 391 285 258 205 192 335 498 440 437

Full Simulation Period
b 595 539 695 646 636 564 383 391 505 597 542 525

Wet (23%) 475 442 598 525 490 431 325 353 439 574 514 489
Above Normal (24%) 549 512 686 654 622 543 383 402 534 614 541 532
Below Normal (10%) 604 561 727 692 702 627 353 369 496 590 520 518

Dry (16%) 641 573 705 659 635 533 370 356 473 580 533 500
Critical (27%) 715 621 770 719 753 692 452 442 556 614 579 565

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 575 639 800 774 941 847 561 569 646 648 636 606
20% 560 608 784 758 898 803 498 547 639 648 609 586
30% 540 587 772 746 855 737 408 489 616 645 580 568
40% 519 579 766 737 802 696 368 435 588 636 573 551
50% 503 565 761 726 697 623 323 378 556 624 558 538
60% 488 552 755 709 635 460 298 360 498 613 544 521
70% 474 538 736 651 477 333 284 343 456 602 523 489
80% 456 509 710 585 329 296 261 293 417 581 455 476
90% 430 481 629 392 286 263 205 190 361 491 431 441

Full Simulation Period
b 503 554 721 660 647 564 360 401 521 599 539 526

Wet (23%) 427 465 633 546 508 425 299 351 476 574 512 490
Above Normal (24%) 479 530 716 673 637 546 366 414 546 614 541 537
Below Normal (10%) 509 583 764 717 719 630 323 375 510 594 520 519

Dry (16%) 533 585 726 669 639 535 350 366 489 584 525 499
Critical (27%) 571 627 784 721 754 694 425 462 558 617 575 564

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -136 4 14 -1 10 11 -31 28 1 0 1 3

20% -121 6 18 8 23 3 -40 21 1 0 5 0
30% -115 9 21 20 29 13 -53 4 0 -1 -2 0
40% -104 14 33 24 16 15 -30 5 24 0 0 0

50% -87 17 39 37 1 12 -18 5 24 1 -1 0
60% -81 24 45 32 9 -34 -12 4 13 -1 -1 0
70% -68 25 38 5 0 -20 -6 0 22 -1 -6 1

80% -63 21 42 11 1 -10 0 0 38 0 0 -2
90% -48 25 20 1 1 5 -1 -2 26 -7 -8 4

Full Simulation Period
b -93 15 27 14 11 0 -24 10 16 2 -3 1

Wet (23%) -48 23 36 21 19 -6 -26 -2 37 0 -3 1

Above Normal (24%) -70 17 30 20 15 3 -17 12 12 0 1 5

Below Normal (10%) -94 22 37 25 17 3 -30 7 14 4 0 1

Dry (16%) -108 11 21 10 5 2 -19 10 16 4 -8 -1
Critical (27%) -144 6 15 2 1 1 -27 21 2 3 -4 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

b Based on the 82-year simulation period

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.15.4. San Joaquin River at Vernalis, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-306 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 711 635 785 776 931 836 592 540 645 648 635 603
20% 681 603 766 750 875 799 537 526 638 648 604 586
30% 655 578 751 726 826 724 461 485 615 645 582 568
40% 623 564 734 713 786 681 398 429 564 636 573 551
50% 590 548 723 689 695 611 341 373 532 624 559 538
60% 569 529 710 677 626 494 309 356 485 614 545 521
70% 541 513 698 645 477 353 289 344 434 603 529 488
80% 520 488 668 574 328 306 260 294 380 581 454 478
90% 477 456 609 391 285 258 205 192 335 498 440 437

Full Simulation Period
b 595 539 695 646 636 564 383 391 505 597 542 525

Wet (23%) 475 442 598 525 490 431 325 353 439 574 514 489
Above Normal (24%) 549 512 686 654 622 543 383 402 534 614 541 532
Below Normal (10%) 604 561 727 692 702 627 353 369 496 590 520 518

Dry (16%) 641 573 705 659 635 533 370 356 473 580 533 500
Critical (27%) 715 621 770 719 753 692 452 442 556 614 579 565

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 695 634 796 800 972 848 586 620 674 689 622 603
20% 671 599 768 781 916 805 499 585 650 667 604 586
30% 644 582 743 762 869 732 435 545 640 649 582 568
40% 613 564 735 736 818 702 391 509 627 640 573 552
50% 594 554 732 718 730 622 332 421 607 628 559 540
60% 567 538 727 698 636 503 305 381 584 617 548 522
70% 547 530 715 648 464 356 285 361 561 607 533 495
80% 519 496 693 582 321 306 260 302 512 586 457 482
90% 475 471 573 389 262 253 205 193 371 469 364 400

Full Simulation Period
b 590 544 701 663 657 573 374 434 569 607 536 521

Wet (23%) 477 455 609 526 478 437 321 395 548 582 511 490
Above Normal (24%) 547 519 695 670 634 547 369 436 587 625 537 528
Below Normal (10%) 608 568 736 723 733 645 337 413 536 591 509 508

Dry (16%) 635 572 702 684 666 535 361 395 525 581 524 497
Critical (27%) 699 622 773 742 802 711 443 493 605 633 574 561

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -16 -1 11 24 40 11 -7 80 30 40 -13 0
20% -10 -4 3 32 40 6 -38 58 12 19 0 0
30% -11 3 -8 36 43 8 -26 60 25 4 0 0

40% -10 0 2 23 32 20 -6 79 63 4 0 1

50% 4 6 9 29 35 11 -8 48 75 5 1 2

60% -2 10 17 21 10 9 -4 25 98 3 3 1

70% 6 17 17 3 -13 3 -4 17 126 4 4 6

80% 0 8 24 9 -7 0 -1 9 132 5 3 4

90% -3 15 -35 -2 -22 -5 0 1 36 -29 -75 -37

Full Simulation Period
b -5 6 6 17 21 9 -10 42 64 10 -5 -4

Wet (23%) 2 14 12 1 -12 6 -4 42 109 8 -3 0

Above Normal (24%) -2 7 9 16 12 4 -14 34 53 11 -4 -4
Below Normal (10%) 4 7 10 31 31 17 -16 44 40 1 -11 -10

Dry (16%) -6 -2 -3 25 32 3 -8 39 52 1 -9 -3
Critical (27%) -16 1 3 23 49 18 -9 52 49 19 -5 -4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

b Based on the 82-year simulation period

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.15.5. San Joaquin River at Vernalis, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-307 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 711 635 785 776 931 836 592 540 645 648 635 603
20% 681 603 766 750 875 799 537 526 638 648 604 586
30% 655 578 751 726 826 724 461 485 615 645 582 568
40% 623 564 734 713 786 681 398 429 564 636 573 551
50% 590 548 723 689 695 611 341 373 532 624 559 538
60% 569 529 710 677 626 494 309 356 485 614 545 521
70% 541 513 698 645 477 353 289 344 434 603 529 488
80% 520 488 668 574 328 306 260 294 380 581 454 478
90% 477 456 609 391 285 258 205 192 335 498 440 437

Full Simulation Period
b 595 539 695 646 636 564 383 391 505 597 542 525

Wet (23%) 475 442 598 525 490 431 325 353 439 574 514 489
Above Normal (24%) 549 512 686 654 622 543 383 402 534 614 541 532
Below Normal (10%) 604 561 727 692 702 627 353 369 496 590 520 518

Dry (16%) 641 573 705 659 635 533 370 356 473 580 533 500
Critical (27%) 715 621 770 719 753 692 452 442 556 614 579 565

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 576 638 800 774 941 847 481 525 644 649 639 611
20% 560 608 784 758 901 803 438 511 639 648 609 586
30% 548 588 772 746 855 737 390 467 624 645 580 568
40% 524 579 766 739 802 696 353 410 591 636 573 551
50% 503 565 761 727 697 623 326 367 555 624 558 538
60% 491 552 755 710 635 460 302 349 498 614 544 521
70% 475 538 739 651 477 333 284 331 455 603 524 489
80% 460 509 710 585 329 297 255 293 416 581 455 476
90% 430 481 628 392 286 264 205 190 361 500 433 437

Full Simulation Period
b 504 554 721 661 649 565 339 383 525 602 543 527

Wet (23%) 428 466 633 547 512 425 292 345 478 574 512 489
Above Normal (24%) 481 530 716 674 638 546 347 394 546 614 541 536
Below Normal (10%) 512 583 764 717 720 630 327 377 515 598 531 521

Dry (16%) 537 585 726 670 640 539 329 348 494 589 533 507
Critical (27%) 572 627 784 721 757 694 382 427 567 623 581 566

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -135 3 14 -1 10 11 -111 -16 -1 0 4 7

20% -121 6 18 8 26 3 -99 -15 0 0 5 0
30% -107 10 21 20 29 13 -72 -18 9 -1 -2 0
40% -99 15 33 25 16 15 -45 -20 28 0 0 0

50% -87 17 39 38 1 12 -15 -5 23 1 -1 0
60% -78 24 45 32 9 -34 -8 -8 13 0 -1 0
70% -66 25 41 5 0 -20 -5 -12 21 0 -6 0

80% -60 21 42 11 1 -9 -5 0 37 0 0 -2
90% -48 25 19 1 1 6 0 -2 26 2 -7 0

Full Simulation Period
b -91 16 26 15 13 1 -44 -8 20 5 1 2

Wet (23%) -47 24 35 22 22 -6 -33 -8 39 0 -2 -1
Above Normal (24%) -68 17 30 20 15 3 -36 -8 12 0 1 4

Below Normal (10%) -91 22 37 25 18 3 -26 8 19 8 11 3

Dry (16%) -104 11 21 10 5 6 -41 -8 21 10 0 7

Critical (27%) -143 6 15 2 4 2 -70 -15 11 9 2 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

b Based on the 82-year simulation period

c As defined by the San Joaquin Valley 60-20-20 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly EC (UMHOS/CM)

Table 6E.B.15.6. San Joaquin River at Vernalis, Monthly EC 

Second Basis of Comparison

Statistic

Monthly EC (UMHOS/CM)

Probability of Exceedance
a

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-308 July 2015
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,292.5 4,377.7 3,764.3 2,376.9 1,054.1 873.1 1,185.6 1,568.7 2,001.4 2,779.5 3,422.7 3,859.9

20% 3,943.4 3,866.0 3,185.1 2,012.0 596.0 606.6 708.9 1,319.2 1,789.0 2,422.7 3,081.0 3,621.1

30% 3,900.3 3,740.2 2,264.3 1,602.9 300.9 228.7 473.0 1,094.6 1,660.3 2,228.7 2,946.1 3,512.6

40% 3,808.2 3,193.4 1,941.4 890.4 164.1 168.9 268.0 615.5 1,503.1 1,801.5 2,543.1 3,297.9

50% 3,486.5 1,721.7 1,718.4 642.6 82.0 71.9 161.4 441.4 1,191.4 1,584.4 2,305.5 2,954.9

60% 1,745.2 1,626.4 1,515.8 283.8 27.0 29.8 73.6 254.5 1,093.0 1,251.5 2,220.2 1,631.3

70% 854.0 845.9 611.7 45.6 20.6 19.3 39.2 161.8 824.1 1,158.1 2,121.0 890.8

80% 820.0 768.0 196.6 20.8 18.3 17.6 20.2 48.8 484.0 1,052.1 2,001.6 809.6

90% 780.5 722.2 40.8 17.2 16.8 16.8 17.4 17.7 121.2 901.5 1,919.2 787.5

Full Simulation Period
b 2,564.0 2,295.0 1,749.1 962.9 377.6 279.6 390.3 668.5 1,239.7 1,711.5 2,511.6 2,359.4

Wet (32%) 1,888.6 1,477.4 566.7 169.3 27.4 33.4 52.6 127.0 528.9 928.7 1,983.6 801.7

Above Normal (16%) 3,098.5 2,363.8 1,549.1 401.8 87.3 58.2 91.1 267.5 1,012.2 1,203.8 2,037.2 1,633.3

Below Normal (13%) 1,919.6 1,837.8 1,847.7 1,172.0 436.7 381.6 467.7 759.6 1,415.1 1,641.1 2,356.3 3,172.4

Dry (24%) 2,783.4 2,701.6 2,477.6 1,537.9 560.5 314.7 493.3 905.0 1,528.1 2,297.7 2,986.8 3,495.0

Critical (15%) 3,673.1 3,733.3 3,223.1 2,140.1 1,091.9 901.1 1,203.8 1,798.4 2,384.5 3,044.6 3,519.7 3,883.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,250.7 4,314.5 3,765.9 3,038.4 1,582.1 1,184.6 1,254.0 1,619.2 2,008.3 2,762.1 3,502.7 3,858.6

20% 3,909.5 3,848.8 3,725.0 2,663.1 889.8 672.9 894.9 1,343.2 1,733.9 2,436.3 3,135.8 3,648.2

30% 3,810.5 3,765.9 3,464.4 2,225.6 562.1 301.0 701.2 1,225.3 1,554.4 2,263.5 3,022.9 3,516.2

40% 3,749.6 3,691.9 3,277.4 1,482.1 252.6 238.4 478.8 845.2 1,312.4 1,778.6 2,660.3 3,332.3

50% 3,631.4 3,584.4 2,841.3 991.3 136.5 110.1 318.6 677.3 1,184.6 1,615.7 2,369.1 3,151.6

60% 3,530.3 3,431.9 2,092.8 439.3 44.9 29.4 165.0 449.0 1,054.1 1,358.6 2,226.2 3,030.1

70% 3,459.6 3,363.6 1,104.9 62.1 20.6 19.4 57.9 305.4 850.2 1,267.7 2,170.8 2,985.5

80% 3,338.6 3,067.7 480.2 23.2 18.5 17.8 21.6 76.5 576.7 1,087.7 2,106.7 2,918.2

90% 2,991.4 1,664.6 106.4 17.3 16.6 17.0 17.2 18.1 132.3 915.0 1,972.8 2,820.6

Full Simulation Period
b 3,528.9 3,257.1 2,292.5 1,249.8 502.1 341.2 481.9 780.9 1,213.0 1,747.8 2,572.0 3,187.6

Wet (32%) 3,181.2 2,759.1 923.1 253.4 33.7 36.7 93.2 202.4 520.6 979.9 2,025.4 2,681.5

Above Normal (16%) 3,740.6 3,172.3 2,232.7 622.5 133.6 65.4 173.0 431.3 961.6 1,249.8 2,121.9 2,978.5

Below Normal (13%) 3,399.8 3,040.6 2,599.9 1,756.2 676.2 455.5 618.7 915.8 1,259.8 1,675.1 2,482.8 3,224.3

Dry (24%) 3,676.1 3,632.6 3,163.9 2,015.6 744.8 404.7 613.8 1,009.1 1,515.1 2,302.0 3,037.0 3,536.5

Critical (15%) 3,926.2 4,001.0 3,590.2 2,347.6 1,352.3 1,089.4 1,313.8 1,908.7 2,439.3 3,093.9 3,551.0 3,895.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -41.8 -63.2 1.6 661.6 528.0 311.4 68.4 50.5 6.9 -17.3 80.0 -1.4

20% -33.9 -17.2 539.9 651.2 293.8 66.3 186.0 24.1 -55.1 13.6 54.8 27.1

30% -89.8 25.7 1,200.1 622.7 261.2 72.3 228.2 130.7 -105.9 34.8 76.7 3.6

40% -58.6 498.5 1,336.0 591.7 88.5 69.6 210.8 229.6 -190.7 -22.9 117.2 34.4

50% 144.9 1,862.7 1,123.0 348.7 54.5 38.2 157.2 235.8 -6.8 31.2 63.7 196.7

60% 1,785.1 1,805.5 577.1 155.5 17.9 -0.4 91.4 194.6 -38.9 107.0 6.1 1,398.8

70% 2,605.6 2,517.6 493.2 16.5 -0.1 0.2 18.8 143.6 26.1 109.6 49.8 2,094.8

80% 2,518.6 2,299.7 283.6 2.4 0.2 0.3 1.4 27.7 92.6 35.6 105.2 2,108.6

90% 2,210.9 942.4 65.6 0.1 -0.1 0.3 -0.2 0.5 11.0 13.6 53.5 2,033.1

Full Simulation Period
b 965.0 962.2 543.4 286.9 124.5 61.6 91.6 112.4 -26.6 36.3 60.5 828.2

Wet (32%) 1,292.6 1,281.7 356.4 84.1 6.3 3.3 40.5 75.3 -8.3 51.2 41.8 1,879.8

Above Normal (16%) 642.1 808.5 683.6 220.7 46.4 7.2 81.9 163.8 -50.6 46.0 84.7 1,345.2

Below Normal (13%) 1,480.2 1,202.8 752.3 584.3 239.5 73.9 151.0 156.2 -155.3 34.0 126.5 51.9

Dry (24%) 892.7 930.9 686.2 477.8 184.3 89.9 120.6 104.1 -13.0 4.2 50.1 41.5

Critical (15%) 253.1 267.6 367.0 207.4 260.4 188.3 110.0 110.4 54.8 49.3 31.3 12.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Table 6E.B.16.1. Sacramento River at Mallard Slough, Monthly Chloride Concentration 

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-310 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,292.5 4,377.7 3,764.3 2,376.9 1,054.1 873.1 1,185.6 1,568.7 2,001.4 2,779.5 3,422.7 3,859.9

20% 3,943.4 3,866.0 3,185.1 2,012.0 596.0 606.6 708.9 1,319.2 1,789.0 2,422.7 3,081.0 3,621.1

30% 3,900.3 3,740.2 2,264.3 1,602.9 300.9 228.7 473.0 1,094.6 1,660.3 2,228.7 2,946.1 3,512.6

40% 3,808.2 3,193.4 1,941.4 890.4 164.1 168.9 268.0 615.5 1,503.1 1,801.5 2,543.1 3,297.9

50% 3,486.5 1,721.7 1,718.4 642.6 82.0 71.9 161.4 441.4 1,191.4 1,584.4 2,305.5 2,954.9

60% 1,745.2 1,626.4 1,515.8 283.8 27.0 29.8 73.6 254.5 1,093.0 1,251.5 2,220.2 1,631.3

70% 854.0 845.9 611.7 45.6 20.6 19.3 39.2 161.8 824.1 1,158.1 2,121.0 890.8

80% 820.0 768.0 196.6 20.8 18.3 17.6 20.2 48.8 484.0 1,052.1 2,001.6 809.6

90% 780.5 722.2 40.8 17.2 16.8 16.8 17.4 17.7 121.2 901.5 1,919.2 787.5

Full Simulation Period
b 2,564.0 2,295.0 1,749.1 962.9 377.6 279.6 390.3 668.5 1,239.7 1,711.5 2,511.6 2,359.4

Wet (32%) 1,888.6 1,477.4 566.7 169.3 27.4 33.4 52.6 127.0 528.9 928.7 1,983.6 801.7

Above Normal (16%) 3,098.5 2,363.8 1,549.1 401.8 87.3 58.2 91.1 267.5 1,012.2 1,203.8 2,037.2 1,633.3

Below Normal (13%) 1,919.6 1,837.8 1,847.7 1,172.0 436.7 381.6 467.7 759.6 1,415.1 1,641.1 2,356.3 3,172.4

Dry (24%) 2,783.4 2,701.6 2,477.6 1,537.9 560.5 314.7 493.3 905.0 1,528.1 2,297.7 2,986.8 3,495.0

Critical (15%) 3,673.1 3,733.3 3,223.1 2,140.1 1,091.9 901.1 1,203.8 1,798.4 2,384.5 3,044.6 3,519.7 3,883.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,241.2 4,380.5 3,774.2 2,674.8 1,113.8 871.9 1,160.2 1,661.6 1,999.3 2,747.5 3,459.4 3,894.2

20% 3,942.9 3,891.3 3,669.5 2,291.5 598.5 599.4 848.3 1,354.1 1,809.5 2,425.3 3,114.3 3,630.4

30% 3,867.4 3,777.0 3,468.7 1,964.3 323.1 232.3 578.0 1,208.5 1,665.0 2,269.3 2,932.5 3,524.6

40% 3,744.8 3,705.3 3,158.9 999.4 205.4 176.6 439.0 911.8 1,542.5 1,746.6 2,532.3 3,242.2

50% 3,609.3 3,626.2 2,821.5 692.6 92.5 85.8 296.3 742.2 1,316.8 1,593.4 2,270.5 3,085.0

60% 3,497.6 3,451.7 2,109.0 281.2 23.6 30.6 156.3 502.5 1,135.9 1,282.2 2,211.4 2,991.8

70% 3,448.6 3,357.6 814.4 43.8 20.2 19.0 69.2 307.7 916.2 1,182.9 2,097.0 2,920.9

80% 3,343.9 3,048.0 458.6 20.7 18.2 17.7 20.7 105.4 632.0 1,104.6 2,039.3 2,890.5

90% 3,058.9 1,584.8 105.3 17.1 16.7 16.9 17.0 18.4 169.3 924.6 1,892.4 2,822.4

Full Simulation Period
b 3,547.9 3,288.1 2,246.6 1,070.7 384.1 280.8 450.5 792.7 1,294.1 1,727.0 2,522.0 3,163.0

Wet (32%) 3,165.3 2,778.1 880.0 195.1 28.7 38.5 93.3 227.1 597.8 957.8 1,971.7 2,666.5

Above Normal (16%) 3,808.5 3,200.3 2,130.3 461.7 80.1 57.0 160.9 454.5 1,075.0 1,228.0 2,069.6 2,957.6

Below Normal (13%) 3,450.9 3,103.8 2,605.7 1,364.5 447.1 379.0 572.2 937.3 1,483.4 1,641.2 2,342.5 3,106.0

Dry (24%) 3,668.3 3,656.4 3,140.2 1,718.9 558.2 314.6 560.5 1,024.8 1,565.7 2,280.4 3,006.5 3,527.8

Critical (15%) 3,982.6 4,043.8 3,514.9 2,278.3 1,135.5 901.8 1,243.4 1,865.2 2,413.9 3,090.7 3,561.1 3,905.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -51.2 2.8 9.9 298.0 59.7 -1.2 -25.4 92.8 -2.0 -32.0 36.7 34.3

20% -0.5 25.3 484.4 279.5 2.5 -7.2 139.3 34.9 20.5 2.6 33.3 9.3

30% -32.9 36.8 1,204.4 361.4 22.1 3.6 104.9 113.9 4.7 40.6 -13.6 12.0

40% -63.4 511.9 1,217.5 109.0 41.4 7.7 171.0 296.2 39.4 -54.9 -10.7 -55.7

50% 122.8 1,904.5 1,103.2 50.0 10.6 13.9 135.0 300.8 125.4 8.9 -35.0 130.1

60% 1,752.4 1,825.4 593.2 -2.6 -3.4 0.8 82.6 248.1 42.8 30.6 -8.8 1,360.5

70% 2,594.5 2,511.7 202.7 -1.8 -0.5 -0.3 30.0 145.9 92.1 24.8 -24.0 2,030.2

80% 2,523.8 2,280.1 262.0 0.0 0.0 0.2 0.5 56.7 147.9 52.5 37.7 2,080.9

90% 2,278.4 862.6 64.6 0.0 -0.1 0.1 -0.4 0.8 48.0 23.1 -26.8 2,035.0

Full Simulation Period
b 983.9 993.2 497.5 107.9 6.5 1.1 60.2 124.2 54.4 15.6 10.4 803.6

Wet (32%) 1,276.7 1,300.7 313.4 25.8 1.3 5.1 40.7 100.0 68.9 29.0 -11.9 1,864.8

Above Normal (16%) 710.0 836.4 581.2 59.8 -7.2 -1.2 69.7 187.0 62.8 24.2 32.4 1,324.4

Below Normal (13%) 1,531.4 1,266.0 758.1 192.6 10.5 -2.6 104.4 177.7 68.3 0.1 -13.8 -66.4

Dry (24%) 884.9 954.7 662.6 181.0 -2.3 -0.1 67.3 119.8 37.7 -17.3 19.6 32.8

Critical (15%) 309.5 310.4 291.8 138.2 43.6 0.7 39.6 66.8 29.4 46.1 41.4 22.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Table 6E.B.16.2. Sacramento River at Mallard Slough, Monthly Chloride Concentration 

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-311 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,292.5 4,377.7 3,764.3 2,376.9 1,054.1 873.1 1,185.6 1,568.7 2,001.4 2,779.5 3,422.7 3,859.9

20% 3,943.4 3,866.0 3,185.1 2,012.0 596.0 606.6 708.9 1,319.2 1,789.0 2,422.7 3,081.0 3,621.1

30% 3,900.3 3,740.2 2,264.3 1,602.9 300.9 228.7 473.0 1,094.6 1,660.3 2,228.7 2,946.1 3,512.6

40% 3,808.2 3,193.4 1,941.4 890.4 164.1 168.9 268.0 615.5 1,503.1 1,801.5 2,543.1 3,297.9

50% 3,486.5 1,721.7 1,718.4 642.6 82.0 71.9 161.4 441.4 1,191.4 1,584.4 2,305.5 2,954.9

60% 1,745.2 1,626.4 1,515.8 283.8 27.0 29.8 73.6 254.5 1,093.0 1,251.5 2,220.2 1,631.3

70% 854.0 845.9 611.7 45.6 20.6 19.3 39.2 161.8 824.1 1,158.1 2,121.0 890.8

80% 820.0 768.0 196.6 20.8 18.3 17.6 20.2 48.8 484.0 1,052.1 2,001.6 809.6

90% 780.5 722.2 40.8 17.2 16.8 16.8 17.4 17.7 121.2 901.5 1,919.2 787.5

Full Simulation Period
b 2,564.0 2,295.0 1,749.1 962.9 377.6 279.6 390.3 668.5 1,239.7 1,711.5 2,511.6 2,359.4

Wet (32%) 1,888.6 1,477.4 566.7 169.3 27.4 33.4 52.6 127.0 528.9 928.7 1,983.6 801.7

Above Normal (16%) 3,098.5 2,363.8 1,549.1 401.8 87.3 58.2 91.1 267.5 1,012.2 1,203.8 2,037.2 1,633.3

Below Normal (13%) 1,919.6 1,837.8 1,847.7 1,172.0 436.7 381.6 467.7 759.6 1,415.1 1,641.1 2,356.3 3,172.4

Dry (24%) 2,783.4 2,701.6 2,477.6 1,537.9 560.5 314.7 493.3 905.0 1,528.1 2,297.7 2,986.8 3,495.0

Critical (15%) 3,673.1 3,733.3 3,223.1 2,140.1 1,091.9 901.1 1,203.8 1,798.4 2,384.5 3,044.6 3,519.7 3,883.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,293.7 4,345.7 3,764.7 2,374.0 1,056.9 874.4 1,014.1 1,313.3 1,961.5 2,775.6 3,404.4 3,826.0

20% 3,966.6 3,872.0 3,135.0 2,018.5 597.5 606.8 659.9 1,137.6 1,699.1 2,376.0 3,096.7 3,606.0

30% 3,896.2 3,740.9 2,268.7 1,603.0 300.1 233.1 433.7 942.9 1,640.7 2,211.4 2,939.6 3,527.3

40% 3,783.0 3,184.6 1,940.6 890.2 163.3 168.9 243.9 579.5 1,435.9 1,793.9 2,534.8 3,286.5

50% 3,442.7 1,713.0 1,722.2 644.3 81.9 75.1 162.6 414.0 1,198.2 1,586.2 2,310.1 2,920.1

60% 1,745.8 1,607.6 1,515.1 283.0 26.9 29.7 75.3 265.3 1,092.5 1,257.2 2,206.0 1,645.4

70% 853.7 845.8 602.4 44.9 20.7 19.3 39.2 150.4 815.7 1,158.4 2,108.8 889.6

80% 822.4 768.2 198.5 20.6 18.3 17.6 20.3 44.2 479.2 1,056.3 1,987.2 811.7

90% 779.1 722.7 44.2 17.2 16.8 16.8 17.4 17.7 121.5 905.1 1,921.1 790.3

Full Simulation Period
b 2,561.5 2,286.6 1,749.0 970.3 384.0 280.7 351.0 596.7 1,199.6 1,695.3 2,497.3 2,355.7

Wet (32%) 1,888.0 1,483.3 567.3 169.1 27.3 33.3 51.7 118.7 525.6 917.9 1,966.9 801.3

Above Normal (16%) 3,093.7 2,312.9 1,531.9 401.2 87.3 58.3 90.5 258.4 1,006.5 1,203.4 2,036.7 1,638.7

Below Normal (13%) 1,922.9 1,839.4 1,849.4 1,173.8 436.3 381.4 421.2 685.0 1,391.6 1,634.0 2,343.2 3,151.1

Dry (24%) 2,780.3 2,695.5 2,486.2 1,546.8 563.2 315.7 422.6 795.8 1,478.1 2,284.1 2,974.6 3,493.1

Critical (15%) 3,664.9 3,727.3 3,223.7 2,175.6 1,131.4 906.8 1,097.6 1,586.2 2,229.1 2,987.1 3,491.1 3,875.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.2 -32.0 0.3 -2.8 2.8 1.2 -171.5 -255.5 -39.9 -3.9 -18.4 -34.0

20% 23.2 6.0 -50.1 6.5 1.5 0.1 -49.1 -181.6 -89.9 -46.7 15.7 -15.2

30% -4.1 0.7 4.4 0.0 -0.8 4.4 -39.3 -151.7 -19.5 -17.2 -6.5 14.7

40% -25.2 -8.7 -0.8 -0.2 -0.8 0.1 -24.1 -36.0 -67.2 -7.6 -8.2 -11.4

50% -43.8 -8.8 3.9 1.8 -0.1 3.2 1.2 -27.5 6.8 1.8 4.6 -34.8

60% 0.5 -18.8 -0.6 -0.8 -0.2 -0.1 1.6 10.8 -0.5 5.7 -14.2 14.1

70% -0.3 -0.1 -9.3 -0.8 0.0 0.0 0.0 -11.4 -8.4 0.3 -12.2 -1.2

80% 2.4 0.3 1.9 -0.1 0.0 0.0 0.2 -4.5 -4.8 4.2 -14.4 2.1

90% -1.4 0.5 3.5 0.0 0.0 0.0 0.0 0.0 0.2 3.7 1.8 2.9

Full Simulation Period
b -2.5 -8.3 -0.1 7.4 6.4 1.0 -39.4 -71.8 -40.0 -16.2 -14.3 -3.7

Wet (32%) -0.6 6.0 0.7 -0.2 0.0 -0.1 -0.9 -8.4 -3.3 -10.8 -16.7 -0.4

Above Normal (16%) -4.8 -51.0 -17.2 -0.7 0.0 0.1 -0.6 -9.0 -5.7 -0.4 -0.5 5.4

Below Normal (13%) 3.4 1.6 1.7 1.9 -0.4 -0.2 -46.5 -74.6 -23.5 -7.1 -13.1 -21.3

Dry (24%) -3.1 -6.1 8.6 8.9 2.7 1.0 -70.7 -109.3 -50.0 -13.6 -12.2 -1.9

Critical (15%) -8.2 -6.1 0.5 35.4 39.5 5.8 -106.2 -212.2 -155.4 -57.5 -28.5 -7.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Table 6E.B.16.3. Sacramento River at Mallard Slough, Monthly Chloride Concentration 

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-312 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,250.7 4,314.5 3,765.9 3,038.4 1,582.1 1,184.6 1,254.0 1,619.2 2,008.3 2,762.1 3,502.7 3,858.6

20% 3,909.5 3,848.8 3,725.0 2,663.1 889.8 672.9 894.9 1,343.2 1,733.9 2,436.3 3,135.8 3,648.2

30% 3,810.5 3,765.9 3,464.4 2,225.6 562.1 301.0 701.2 1,225.3 1,554.4 2,263.5 3,022.9 3,516.2

40% 3,749.6 3,691.9 3,277.4 1,482.1 252.6 238.4 478.8 845.2 1,312.4 1,778.6 2,660.3 3,332.3

50% 3,631.4 3,584.4 2,841.3 991.3 136.5 110.1 318.6 677.3 1,184.6 1,615.7 2,369.1 3,151.6

60% 3,530.3 3,431.9 2,092.8 439.3 44.9 29.4 165.0 449.0 1,054.1 1,358.6 2,226.2 3,030.1

70% 3,459.6 3,363.6 1,104.9 62.1 20.6 19.4 57.9 305.4 850.2 1,267.7 2,170.8 2,985.5

80% 3,338.6 3,067.7 480.2 23.2 18.5 17.8 21.6 76.5 576.7 1,087.7 2,106.7 2,918.2

90% 2,991.4 1,664.6 106.4 17.3 16.6 17.0 17.2 18.1 132.3 915.0 1,972.8 2,820.6

Full Simulation Period
b 3,528.9 3,257.1 2,292.5 1,249.8 502.1 341.2 481.9 780.9 1,213.0 1,747.8 2,572.0 3,187.6

Wet (32%) 3,181.2 2,759.1 923.1 253.4 33.7 36.7 93.2 202.4 520.6 979.9 2,025.4 2,681.5

Above Normal (16%) 3,740.6 3,172.3 2,232.7 622.5 133.6 65.4 173.0 431.3 961.6 1,249.8 2,121.9 2,978.5

Below Normal (13%) 3,399.8 3,040.6 2,599.9 1,756.2 676.2 455.5 618.7 915.8 1,259.8 1,675.1 2,482.8 3,224.3

Dry (24%) 3,676.1 3,632.6 3,163.9 2,015.6 744.8 404.7 613.8 1,009.1 1,515.1 2,302.0 3,037.0 3,536.5

Critical (15%) 3,926.2 4,001.0 3,590.2 2,347.6 1,352.3 1,089.4 1,313.8 1,908.7 2,439.3 3,093.9 3,551.0 3,895.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,292.5 4,377.7 3,764.3 2,376.9 1,054.1 873.1 1,185.6 1,568.7 2,001.4 2,779.5 3,422.7 3,859.9

20% 3,943.4 3,866.0 3,185.1 2,012.0 596.0 606.6 708.9 1,319.2 1,789.0 2,422.7 3,081.0 3,621.1

30% 3,900.3 3,740.2 2,264.3 1,602.9 300.9 228.7 473.0 1,094.6 1,660.3 2,228.7 2,946.1 3,512.6

40% 3,808.2 3,193.4 1,941.4 890.4 164.1 168.9 268.0 615.5 1,503.1 1,801.5 2,543.1 3,297.9

50% 3,486.5 1,721.7 1,718.4 642.6 82.0 71.9 161.4 441.4 1,191.4 1,584.4 2,305.5 2,954.9

60% 1,745.2 1,626.4 1,515.8 283.8 27.0 29.8 73.6 254.5 1,093.0 1,251.5 2,220.2 1,631.3

70% 854.0 845.9 611.7 45.6 20.6 19.3 39.2 161.8 824.1 1,158.1 2,121.0 890.8

80% 820.0 768.0 196.6 20.8 18.3 17.6 20.2 48.8 484.0 1,052.1 2,001.6 809.6

90% 780.5 722.2 40.8 17.2 16.8 16.8 17.4 17.7 121.2 901.5 1,919.2 787.5

Full Simulation Period
b 2,564.0 2,295.0 1,749.1 962.9 377.6 279.6 390.3 668.5 1,239.7 1,711.5 2,511.6 2,359.4

Wet (32%) 1,888.6 1,477.4 566.7 169.3 27.4 33.4 52.6 127.0 528.9 928.7 1,983.6 801.7

Above Normal (16%) 3,098.5 2,363.8 1,549.1 401.8 87.3 58.2 91.1 267.5 1,012.2 1,203.8 2,037.2 1,633.3

Below Normal (13%) 1,919.6 1,837.8 1,847.7 1,172.0 436.7 381.6 467.7 759.6 1,415.1 1,641.1 2,356.3 3,172.4

Dry (24%) 2,783.4 2,701.6 2,477.6 1,537.9 560.5 314.7 493.3 905.0 1,528.1 2,297.7 2,986.8 3,495.0

Critical (15%) 3,673.1 3,733.3 3,223.1 2,140.1 1,091.9 901.1 1,203.8 1,798.4 2,384.5 3,044.6 3,519.7 3,883.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 41.8 63.2 -1.6 -661.6 -528.0 -311.4 -68.4 -50.5 -6.9 17.3 -80.0 1.4

20% 33.9 17.2 -539.9 -651.2 -293.8 -66.3 -186.0 -24.1 55.1 -13.6 -54.8 -27.1

30% 89.8 -25.7 -1,200.1 -622.7 -261.2 -72.3 -228.2 -130.7 105.9 -34.8 -76.7 -3.6

40% 58.6 -498.5 -1,336.0 -591.7 -88.5 -69.6 -210.8 -229.6 190.7 22.9 -117.2 -34.4

50% -144.9 -1,862.7 -1,123.0 -348.7 -54.5 -38.2 -157.2 -235.8 6.8 -31.2 -63.7 -196.7

60% -1,785.1 -1,805.5 -577.1 -155.5 -17.9 0.4 -91.4 -194.6 38.9 -107.0 -6.1 -1,398.8

70% -2,605.6 -2,517.6 -493.2 -16.5 0.1 -0.2 -18.8 -143.6 -26.1 -109.6 -49.8 -2,094.8

80% -2,518.6 -2,299.7 -283.6 -2.4 -0.2 -0.3 -1.4 -27.7 -92.6 -35.6 -105.2 -2,108.6

90% -2,210.9 -942.4 -65.6 -0.1 0.1 -0.3 0.2 -0.5 -11.0 -13.6 -53.5 -2,033.1

Full Simulation Period
b -965.0 -962.2 -543.4 -286.9 -124.5 -61.6 -91.6 -112.4 26.6 -36.3 -60.5 -828.2

Wet (32%) -1,292.6 -1,281.7 -356.4 -84.1 -6.3 -3.3 -40.5 -75.3 8.3 -51.2 -41.8 -1,879.8

Above Normal (16%) -642.1 -808.5 -683.6 -220.7 -46.4 -7.2 -81.9 -163.8 50.6 -46.0 -84.7 -1,345.2

Below Normal (13%) -1,480.2 -1,202.8 -752.3 -584.3 -239.5 -73.9 -151.0 -156.2 155.3 -34.0 -126.5 -51.9

Dry (24%) -892.7 -930.9 -686.2 -477.8 -184.3 -89.9 -120.6 -104.1 13.0 -4.2 -50.1 -41.5

Critical (15%) -253.1 -267.6 -367.0 -207.4 -260.4 -188.3 -110.0 -110.4 -54.8 -49.3 -31.3 -12.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Table 6E.B.16.4. Sacramento River at Mallard Slough, Monthly Chloride Concentration 

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-313 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,250.7 4,314.5 3,765.9 3,038.4 1,582.1 1,184.6 1,254.0 1,619.2 2,008.3 2,762.1 3,502.7 3,858.6

20% 3,909.5 3,848.8 3,725.0 2,663.1 889.8 672.9 894.9 1,343.2 1,733.9 2,436.3 3,135.8 3,648.2

30% 3,810.5 3,765.9 3,464.4 2,225.6 562.1 301.0 701.2 1,225.3 1,554.4 2,263.5 3,022.9 3,516.2

40% 3,749.6 3,691.9 3,277.4 1,482.1 252.6 238.4 478.8 845.2 1,312.4 1,778.6 2,660.3 3,332.3

50% 3,631.4 3,584.4 2,841.3 991.3 136.5 110.1 318.6 677.3 1,184.6 1,615.7 2,369.1 3,151.6

60% 3,530.3 3,431.9 2,092.8 439.3 44.9 29.4 165.0 449.0 1,054.1 1,358.6 2,226.2 3,030.1

70% 3,459.6 3,363.6 1,104.9 62.1 20.6 19.4 57.9 305.4 850.2 1,267.7 2,170.8 2,985.5

80% 3,338.6 3,067.7 480.2 23.2 18.5 17.8 21.6 76.5 576.7 1,087.7 2,106.7 2,918.2

90% 2,991.4 1,664.6 106.4 17.3 16.6 17.0 17.2 18.1 132.3 915.0 1,972.8 2,820.6

Full Simulation Period
b 3,528.9 3,257.1 2,292.5 1,249.8 502.1 341.2 481.9 780.9 1,213.0 1,747.8 2,572.0 3,187.6

Wet (32%) 3,181.2 2,759.1 923.1 253.4 33.7 36.7 93.2 202.4 520.6 979.9 2,025.4 2,681.5

Above Normal (16%) 3,740.6 3,172.3 2,232.7 622.5 133.6 65.4 173.0 431.3 961.6 1,249.8 2,121.9 2,978.5

Below Normal (13%) 3,399.8 3,040.6 2,599.9 1,756.2 676.2 455.5 618.7 915.8 1,259.8 1,675.1 2,482.8 3,224.3

Dry (24%) 3,676.1 3,632.6 3,163.9 2,015.6 744.8 404.7 613.8 1,009.1 1,515.1 2,302.0 3,037.0 3,536.5

Critical (15%) 3,926.2 4,001.0 3,590.2 2,347.6 1,352.3 1,089.4 1,313.8 1,908.7 2,439.3 3,093.9 3,551.0 3,895.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,241.2 4,380.5 3,774.2 2,674.8 1,113.8 871.9 1,160.2 1,661.6 1,999.3 2,747.5 3,459.4 3,894.2

20% 3,942.9 3,891.3 3,669.5 2,291.5 598.5 599.4 848.3 1,354.1 1,809.5 2,425.3 3,114.3 3,630.4

30% 3,867.4 3,777.0 3,468.7 1,964.3 323.1 232.3 578.0 1,208.5 1,665.0 2,269.3 2,932.5 3,524.6

40% 3,744.8 3,705.3 3,158.9 999.4 205.4 176.6 439.0 911.8 1,542.5 1,746.6 2,532.3 3,242.2

50% 3,609.3 3,626.2 2,821.5 692.6 92.5 85.8 296.3 742.2 1,316.8 1,593.4 2,270.5 3,085.0

60% 3,497.6 3,451.7 2,109.0 281.2 23.6 30.6 156.3 502.5 1,135.9 1,282.2 2,211.4 2,991.8

70% 3,448.6 3,357.6 814.4 43.8 20.2 19.0 69.2 307.7 916.2 1,182.9 2,097.0 2,920.9

80% 3,343.9 3,048.0 458.6 20.7 18.2 17.7 20.7 105.4 632.0 1,104.6 2,039.3 2,890.5

90% 3,058.9 1,584.8 105.3 17.1 16.7 16.9 17.0 18.4 169.3 924.6 1,892.4 2,822.4

Full Simulation Period
b 3,547.9 3,288.1 2,246.6 1,070.7 384.1 280.8 450.5 792.7 1,294.1 1,727.0 2,522.0 3,163.0

Wet (32%) 3,165.3 2,778.1 880.0 195.1 28.7 38.5 93.3 227.1 597.8 957.8 1,971.7 2,666.5

Above Normal (16%) 3,808.5 3,200.3 2,130.3 461.7 80.1 57.0 160.9 454.5 1,075.0 1,228.0 2,069.6 2,957.6

Below Normal (13%) 3,450.9 3,103.8 2,605.7 1,364.5 447.1 379.0 572.2 937.3 1,483.4 1,641.2 2,342.5 3,106.0

Dry (24%) 3,668.3 3,656.4 3,140.2 1,718.9 558.2 314.6 560.5 1,024.8 1,565.7 2,280.4 3,006.5 3,527.8

Critical (15%) 3,982.6 4,043.8 3,514.9 2,278.3 1,135.5 901.8 1,243.4 1,865.2 2,413.9 3,090.7 3,561.1 3,905.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -9.5 66.0 8.3 -363.6 -468.2 -312.7 -93.8 42.4 -8.9 -14.6 -43.3 35.7

20% 33.4 42.5 -55.6 -371.7 -291.3 -73.5 -46.7 10.9 75.6 -11.0 -21.5 -17.8

30% 56.9 11.1 4.4 -261.3 -239.0 -68.7 -123.3 -16.9 110.6 5.8 -90.4 8.4

40% -4.8 13.4 -118.5 -482.7 -47.2 -61.8 -39.8 66.6 230.1 -32.0 -127.9 -90.1

50% -22.1 41.8 -19.8 -298.7 -43.9 -24.3 -22.3 65.0 132.2 -22.3 -98.7 -66.6

60% -32.7 19.9 16.1 -158.1 -21.3 1.2 -8.8 53.5 81.8 -76.4 -14.9 -38.3

70% -11.0 -5.9 -290.5 -18.3 -0.4 -0.4 11.2 2.3 66.0 -84.8 -73.8 -64.6

80% 5.2 -19.7 -21.6 -2.4 -0.2 -0.1 -0.9 29.0 55.3 16.9 -67.4 -27.7

90% 67.5 -79.8 -1.0 -0.1 0.1 -0.2 -0.2 0.3 37.0 9.6 -80.4 1.8

Full Simulation Period
b 18.9 31.0 -45.9 -179.1 -118.0 -60.5 -31.4 11.8 81.1 -20.7 -50.1 -24.6

Wet (32%) -15.9 19.0 -43.0 -58.3 -5.0 1.8 0.2 24.7 77.2 -22.2 -53.6 -15.1

Above Normal (16%) 67.9 27.9 -102.4 -160.9 -53.6 -8.4 -12.1 23.2 113.4 -21.8 -52.3 -20.8

Below Normal (13%) 51.1 63.2 5.8 -391.7 -229.0 -76.5 -46.5 21.5 223.6 -33.9 -140.3 -118.3

Dry (24%) -7.8 23.8 -23.6 -296.8 -186.6 -90.1 -53.3 15.7 50.7 -21.5 -30.5 -8.6

Critical (15%) 56.4 42.8 -75.3 -69.2 -216.8 -187.6 -70.4 -43.5 -25.4 -3.2 10.1 9.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Table 6E.B.16.5. Sacramento River at Mallard Slough, Monthly Chloride Concentration 

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-314 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,250.7 4,314.5 3,765.9 3,038.4 1,582.1 1,184.6 1,254.0 1,619.2 2,008.3 2,762.1 3,502.7 3,858.6

20% 3,909.5 3,848.8 3,725.0 2,663.1 889.8 672.9 894.9 1,343.2 1,733.9 2,436.3 3,135.8 3,648.2

30% 3,810.5 3,765.9 3,464.4 2,225.6 562.1 301.0 701.2 1,225.3 1,554.4 2,263.5 3,022.9 3,516.2

40% 3,749.6 3,691.9 3,277.4 1,482.1 252.6 238.4 478.8 845.2 1,312.4 1,778.6 2,660.3 3,332.3

50% 3,631.4 3,584.4 2,841.3 991.3 136.5 110.1 318.6 677.3 1,184.6 1,615.7 2,369.1 3,151.6

60% 3,530.3 3,431.9 2,092.8 439.3 44.9 29.4 165.0 449.0 1,054.1 1,358.6 2,226.2 3,030.1

70% 3,459.6 3,363.6 1,104.9 62.1 20.6 19.4 57.9 305.4 850.2 1,267.7 2,170.8 2,985.5

80% 3,338.6 3,067.7 480.2 23.2 18.5 17.8 21.6 76.5 576.7 1,087.7 2,106.7 2,918.2

90% 2,991.4 1,664.6 106.4 17.3 16.6 17.0 17.2 18.1 132.3 915.0 1,972.8 2,820.6

Full Simulation Period
b 3,528.9 3,257.1 2,292.5 1,249.8 502.1 341.2 481.9 780.9 1,213.0 1,747.8 2,572.0 3,187.6

Wet (32%) 3,181.2 2,759.1 923.1 253.4 33.7 36.7 93.2 202.4 520.6 979.9 2,025.4 2,681.5

Above Normal (16%) 3,740.6 3,172.3 2,232.7 622.5 133.6 65.4 173.0 431.3 961.6 1,249.8 2,121.9 2,978.5

Below Normal (13%) 3,399.8 3,040.6 2,599.9 1,756.2 676.2 455.5 618.7 915.8 1,259.8 1,675.1 2,482.8 3,224.3

Dry (24%) 3,676.1 3,632.6 3,163.9 2,015.6 744.8 404.7 613.8 1,009.1 1,515.1 2,302.0 3,037.0 3,536.5

Critical (15%) 3,926.2 4,001.0 3,590.2 2,347.6 1,352.3 1,089.4 1,313.8 1,908.7 2,439.3 3,093.9 3,551.0 3,895.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,293.7 4,345.7 3,764.7 2,374.0 1,056.9 874.4 1,014.1 1,313.3 1,961.5 2,775.6 3,404.4 3,826.0

20% 3,966.6 3,872.0 3,135.0 2,018.5 597.5 606.8 659.9 1,137.6 1,699.1 2,376.0 3,096.7 3,606.0

30% 3,896.2 3,740.9 2,268.7 1,603.0 300.1 233.1 433.7 942.9 1,640.7 2,211.4 2,939.6 3,527.3

40% 3,783.0 3,184.6 1,940.6 890.2 163.3 168.9 243.9 579.5 1,435.9 1,793.9 2,534.8 3,286.5

50% 3,442.7 1,713.0 1,722.2 644.3 81.9 75.1 162.6 414.0 1,198.2 1,586.2 2,310.1 2,920.1

60% 1,745.8 1,607.6 1,515.1 283.0 26.9 29.7 75.3 265.3 1,092.5 1,257.2 2,206.0 1,645.4

70% 853.7 845.8 602.4 44.9 20.7 19.3 39.2 150.4 815.7 1,158.4 2,108.8 889.6

80% 822.4 768.2 198.5 20.6 18.3 17.6 20.3 44.2 479.2 1,056.3 1,987.2 811.7

90% 779.1 722.7 44.2 17.2 16.8 16.8 17.4 17.7 121.5 905.1 1,921.1 790.3

Full Simulation Period
b 2,561.5 2,286.6 1,749.0 970.3 384.0 280.7 351.0 596.7 1,199.6 1,695.3 2,497.3 2,355.7

Wet (32%) 1,888.0 1,483.3 567.3 169.1 27.3 33.3 51.7 118.7 525.6 917.9 1,966.9 801.3

Above Normal (16%) 3,093.7 2,312.9 1,531.9 401.2 87.3 58.3 90.5 258.4 1,006.5 1,203.4 2,036.7 1,638.7

Below Normal (13%) 1,922.9 1,839.4 1,849.4 1,173.8 436.3 381.4 421.2 685.0 1,391.6 1,634.0 2,343.2 3,151.1

Dry (24%) 2,780.3 2,695.5 2,486.2 1,546.8 563.2 315.7 422.6 795.8 1,478.1 2,284.1 2,974.6 3,493.1

Critical (15%) 3,664.9 3,727.3 3,223.7 2,175.6 1,131.4 906.8 1,097.6 1,586.2 2,229.1 2,987.1 3,491.1 3,875.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 43.0 31.2 -1.3 -664.4 -525.1 -310.2 -239.9 -305.9 -46.8 13.4 -98.4 -32.6

20% 57.1 23.2 -590.0 -644.7 -292.3 -66.1 -235.1 -205.6 -34.8 -60.3 -39.1 -42.2

30% 85.7 -25.0 -1,195.6 -622.7 -261.9 -67.9 -267.5 -282.5 86.3 -52.1 -83.3 11.1

40% 33.4 -507.2 -1,336.7 -591.9 -89.3 -69.5 -234.9 -265.6 123.5 15.3 -125.4 -45.9

50% -188.7 -1,871.4 -1,119.1 -347.0 -54.6 -35.0 -156.0 -263.3 13.6 -29.5 -59.1 -231.5

60% -1,784.5 -1,824.3 -577.7 -156.3 -18.0 0.3 -89.8 -183.7 38.4 -101.3 -20.3 -1,384.7

70% -2,605.9 -2,517.7 -502.5 -17.2 0.1 -0.2 -18.7 -155.0 -34.5 -109.3 -62.0 -2,095.9

80% -2,516.2 -2,299.5 -281.7 -2.5 -0.2 -0.2 -1.2 -32.3 -97.5 -31.5 -119.5 -2,106.6

90% -2,212.3 -941.9 -62.1 -0.1 0.2 -0.2 0.2 -0.5 -10.8 -9.9 -51.7 -2,030.3

Full Simulation Period
b -967.4 -970.5 -543.5 -279.5 -118.1 -60.6 -131.0 -184.2 -13.4 -52.5 -74.7 -831.9

Wet (32%) -1,293.2 -1,275.7 -355.7 -84.3 -6.3 -3.4 -41.4 -83.7 5.0 -62.0 -58.5 -1,880.3

Above Normal (16%) -646.9 -859.5 -700.8 -221.4 -46.3 -7.1 -82.5 -172.9 44.8 -46.4 -85.2 -1,339.8

Below Normal (13%) -1,476.9 -1,201.2 -750.5 -582.4 -239.9 -74.1 -197.5 -230.8 131.8 -41.1 -139.7 -73.2

Dry (24%) -895.8 -937.1 -677.6 -468.9 -181.6 -89.0 -191.2 -213.4 -37.0 -17.8 -62.3 -43.3

Critical (15%) -261.3 -273.7 -366.5 -172.0 -220.9 -182.5 -216.2 -322.5 -210.2 -106.8 -59.9 -20.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Table 6E.B.16.6. Sacramento River at Mallard Slough, Monthly Chloride Concentration 

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-315 July 2015



B.17. Jones Pumping Plant Chloride Concentration
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Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-316 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 159.1 179.5 188.5 178.4 182.6 174.1 125.8 110.0 87.9 76.0 114.1 136.6

20% 150.0 146.0 168.2 167.4 153.1 141.7 104.6 104.8 74.4 64.9 97.4 128.6

30% 143.7 131.4 153.7 150.5 146.1 125.6 85.6 91.9 66.5 60.0 88.3 117.6

40% 133.5 123.8 135.4 140.1 136.2 114.2 74.8 77.9 63.1 57.1 73.1 109.5

50% 123.3 105.3 101.6 132.1 122.2 101.1 55.7 63.2 61.3 52.8 67.2 102.5

60% 62.2 65.7 90.8 122.5 104.1 72.2 44.2 57.3 59.3 49.0 56.5 95.6

70% 58.4 54.7 79.4 112.8 87.9 54.3 38.9 53.2 55.7 48.0 50.7 90.0

80% 53.7 48.0 74.0 97.7 66.4 40.0 30.5 40.1 51.3 44.0 47.2 80.3

90% 51.3 45.1 70.5 78.8 42.8 32.0 22.7 18.7 45.6 38.7 43.2 74.2

Full Simulation Period
b 102.8 101.1 118.1 129.3 116.6 98.1 66.8 68.5 63.0 56.6 72.8 102.8

Wet (32%) 85.0 77.9 91.5 97.9 67.4 47.0 30.0 37.1 50.9 49.4 47.3 82.0

Above Normal (16%) 122.8 119.7 121.0 128.0 113.5 79.3 50.8 57.4 60.6 47.9 51.1 77.7

Below Normal (13%) 86.1 81.0 109.9 129.6 127.0 102.3 66.0 73.4 64.9 47.6 69.1 118.3

Dry (24%) 102.9 105.7 128.9 147.1 141.7 127.6 88.6 87.3 65.6 59.5 98.2 117.6

Critical (15%) 135.0 141.9 162.3 168.8 175.0 175.9 128.3 112.6 85.7 85.0 112.7 135.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 165.1 180.0 186.8 184.3 166.4 139.4 99.7 80.1 78.3 71.6 103.6 139.1

20% 156.4 154.5 171.3 166.2 150.1 122.4 86.6 71.0 70.0 60.4 87.1 129.7

30% 151.9 143.3 162.8 158.8 131.6 105.1 68.8 64.7 62.4 55.2 80.5 121.2

40% 147.4 135.4 155.2 152.3 112.6 95.0 58.1 51.3 56.3 50.5 73.5 113.6

50% 143.2 130.9 150.3 144.5 104.5 85.4 51.9 48.1 53.3 48.2 64.1 112.0

60% 136.7 124.2 144.5 114.2 91.4 71.5 43.3 43.5 50.2 45.5 54.9 108.0

70% 131.6 117.3 128.5 95.3 76.0 56.8 38.1 40.1 47.6 44.0 51.3 104.5

80% 126.3 110.5 103.7 81.8 61.6 41.1 30.7 35.6 44.3 41.3 48.2 98.0

90% 105.6 85.7 72.7 73.2 42.4 34.0 23.0 18.6 35.0 35.8 42.9 83.6

Full Simulation Period
b 137.5 129.7 140.6 128.6 104.7 86.7 57.4 50.8 56.1 53.4 69.2 110.5

Wet (32%) 123.7 115.7 112.5 87.3 59.4 47.3 29.0 30.2 46.3 47.2 46.0 88.3

Above Normal (16%) 150.7 137.2 139.5 126.8 96.0 69.6 43.4 41.5 51.9 44.3 52.0 111.2

Below Normal (13%) 126.4 115.1 141.0 141.8 120.8 92.5 62.0 53.4 49.1 44.3 69.2 111.9

Dry (24%) 141.8 133.5 156.0 150.2 124.8 102.2 72.0 62.2 59.7 52.3 86.5 120.5

Critical (15%) 156.3 159.3 176.9 172.0 163.8 159.4 105.2 84.3 82.6 87.0 109.2 139.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6.0 0.4 -1.6 5.9 -16.2 -34.7 -26.1 -29.9 -9.7 -4.4 -10.5 2.5

20% 6.4 8.5 3.1 -1.2 -2.9 -19.3 -18.0 -33.8 -4.3 -4.5 -10.2 1.1

30% 8.2 11.8 9.0 8.3 -14.5 -20.5 -16.9 -27.2 -4.2 -4.8 -7.8 3.6

40% 13.9 11.5 19.8 12.2 -23.6 -19.2 -16.7 -26.7 -6.8 -6.5 0.4 4.2

50% 19.9 25.6 48.7 12.4 -17.7 -15.6 -3.8 -15.1 -7.9 -4.6 -3.1 9.5

60% 74.4 58.5 53.6 -8.3 -12.7 -0.6 -0.8 -13.8 -9.1 -3.5 -1.6 12.3

70% 73.2 62.6 49.1 -17.6 -12.0 2.5 -0.9 -13.1 -8.2 -4.0 0.7 14.5

80% 72.6 62.5 29.7 -16.0 -4.8 1.1 0.1 -4.5 -7.0 -2.7 1.0 17.6

90% 54.3 40.6 2.3 -5.6 -0.4 2.1 0.3 -0.2 -10.6 -2.9 -0.3 9.4

Full Simulation Period
b 34.7 28.7 22.5 -0.7 -11.9 -11.3 -9.4 -17.7 -6.9 -3.2 -3.6 7.7

Wet (32%) 38.7 37.8 20.9 -10.6 -8.1 0.3 -0.9 -6.9 -4.6 -2.2 -1.2 6.3

Above Normal (16%) 28.0 17.5 18.5 -1.1 -17.5 -9.7 -7.4 -15.9 -8.7 -3.6 0.9 33.4

Below Normal (13%) 40.3 34.1 31.1 12.2 -6.1 -9.7 -4.0 -20.0 -15.8 -3.3 0.1 -6.4

Dry (24%) 38.9 27.9 27.1 3.1 -16.9 -25.4 -16.6 -25.1 -5.9 -7.2 -11.7 2.9

Critical (15%) 21.3 17.4 14.6 3.2 -11.2 -16.4 -23.1 -28.3 -3.1 2.0 -3.5 3.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Statistic

Monthly Chloride Concentration (mg/L)

No Action Alternative

Table 6E.B.17.1. Jones Pumping Plant, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-317 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 159.1 179.5 188.5 178.4 182.6 174.1 125.8 110.0 87.9 76.0 114.1 136.6

20% 150.0 146.0 168.2 167.4 153.1 141.7 104.6 104.8 74.4 64.9 97.4 128.6

30% 143.7 131.4 153.7 150.5 146.1 125.6 85.6 91.9 66.5 60.0 88.3 117.6

40% 133.5 123.8 135.4 140.1 136.2 114.2 74.8 77.9 63.1 57.1 73.1 109.5

50% 123.3 105.3 101.6 132.1 122.2 101.1 55.7 63.2 61.3 52.8 67.2 102.5

60% 62.2 65.7 90.8 122.5 104.1 72.2 44.2 57.3 59.3 49.0 56.5 95.6

70% 58.4 54.7 79.4 112.8 87.9 54.3 38.9 53.2 55.7 48.0 50.7 90.0

80% 53.7 48.0 74.0 97.7 66.4 40.0 30.5 40.1 51.3 44.0 47.2 80.3

90% 51.3 45.1 70.5 78.8 42.8 32.0 22.7 18.7 45.6 38.7 43.2 74.2

Full Simulation Period
b 102.8 101.1 118.1 129.3 116.6 98.1 66.8 68.5 63.0 56.6 72.8 102.8

Wet (32%) 85.0 77.9 91.5 97.9 67.4 47.0 30.0 37.1 50.9 49.4 47.3 82.0

Above Normal (16%) 122.8 119.7 121.0 128.0 113.5 79.3 50.8 57.4 60.6 47.9 51.1 77.7

Below Normal (13%) 86.1 81.0 109.9 129.6 127.0 102.3 66.0 73.4 64.9 47.6 69.1 118.3

Dry (24%) 102.9 105.7 128.9 147.1 141.7 127.6 88.6 87.3 65.6 59.5 98.2 117.6

Critical (15%) 135.0 141.9 162.3 168.8 175.0 175.9 128.3 112.6 85.7 85.0 112.7 135.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 164.9 178.7 187.1 180.1 181.1 171.3 126.0 114.2 70.5 77.3 115.9 139.9

20% 156.3 153.1 171.1 171.9 159.1 141.8 99.3 100.0 63.8 64.8 96.1 131.1

30% 152.5 141.4 161.3 163.0 144.8 124.5 85.6 85.6 58.7 59.3 83.7 124.3

40% 146.4 134.5 157.6 155.2 133.3 111.6 63.3 72.0 55.1 54.7 74.6 116.9

50% 139.3 129.9 151.5 150.0 119.2 92.7 54.5 55.0 51.3 51.6 66.1 112.3

60% 135.6 126.4 143.9 131.8 99.6 75.8 41.4 49.3 48.7 49.5 55.3 107.7

70% 130.3 121.5 129.9 120.0 80.7 56.0 37.8 44.0 45.2 46.8 49.9 103.6

80% 125.1 111.4 103.6 92.3 61.2 39.5 29.2 37.3 41.4 44.4 45.9 98.7

90% 105.5 90.3 79.1 75.0 36.9 32.3 22.6 18.8 34.7 37.5 40.9 78.5

Full Simulation Period
b 137.2 131.8 141.8 134.6 113.9 96.1 64.7 65.3 53.4 56.6 71.1 110.8

Wet (32%) 122.4 117.6 115.8 97.4 61.8 46.8 28.7 33.4 44.3 49.6 45.0 85.0

Above Normal (16%) 153.8 142.6 143.3 138.4 106.9 73.6 45.7 48.7 47.1 47.4 51.7 112.4

Below Normal (13%) 126.1 114.1 142.0 145.2 125.2 98.4 66.2 72.8 49.9 49.7 72.1 122.0

Dry (24%) 139.4 136.6 157.7 155.3 142.3 124.7 85.9 83.8 54.8 57.8 92.9 120.0

Critical (15%) 157.7 159.1 169.7 166.7 176.8 177.4 126.8 114.7 81.1 86.0 111.2 139.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5.8 -0.9 -1.3 1.8 -1.5 -2.8 0.1 4.2 -17.4 1.3 1.9 3.2

20% 6.4 7.1 2.9 4.5 6.0 0.1 -5.4 -4.8 -10.6 -0.1 -1.3 2.5

30% 8.8 10.0 7.5 12.5 -1.3 -1.0 0.0 -6.2 -7.8 -0.7 -4.5 6.7

40% 12.9 10.7 22.3 15.1 -2.9 -2.6 -11.6 -6.0 -8.0 -2.4 1.5 7.5

50% 16.0 24.6 49.9 17.9 -3.0 -8.4 -1.2 -8.2 -10.0 -1.2 -1.1 9.8

60% 73.4 60.7 53.1 9.3 -4.5 3.7 -2.8 -8.0 -10.6 0.5 -1.2 12.1

70% 72.0 66.9 50.5 7.2 -7.3 1.7 -1.1 -9.1 -10.6 -1.2 -0.7 13.6

80% 71.4 63.3 29.6 -5.4 -5.2 -0.5 -1.3 -2.8 -10.0 0.3 -1.3 18.4

90% 54.2 45.2 8.6 -3.8 -5.9 0.4 -0.1 0.1 -10.9 -1.2 -2.3 4.3

Full Simulation Period
b 34.4 30.7 23.6 5.3 -2.7 -2.0 -2.1 -3.2 -9.6 0.0 -1.7 8.0

Wet (32%) 37.4 39.7 24.2 -0.5 -5.7 -0.2 -1.3 -3.8 -6.6 0.2 -2.3 3.0

Above Normal (16%) 31.1 22.9 22.2 10.4 -6.6 -5.7 -5.1 -8.7 -13.5 -0.4 0.5 34.7

Below Normal (13%) 40.0 33.2 32.1 15.7 -1.8 -3.9 0.3 -0.6 -15.1 2.1 3.0 3.7

Dry (24%) 36.5 30.9 28.9 8.2 0.6 -2.9 -2.7 -3.5 -10.8 -1.7 -5.2 2.4

Critical (15%) 22.7 17.2 7.4 -2.1 1.9 1.5 -1.4 2.1 -4.6 1.0 -1.5 3.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.17.2. Jones Pumping Plant, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 159.1 179.5 188.5 178.4 182.6 174.1 125.8 110.0 87.9 76.0 114.1 136.6

20% 150.0 146.0 168.2 167.4 153.1 141.7 104.6 104.8 74.4 64.9 97.4 128.6

30% 143.7 131.4 153.7 150.5 146.1 125.6 85.6 91.9 66.5 60.0 88.3 117.6

40% 133.5 123.8 135.4 140.1 136.2 114.2 74.8 77.9 63.1 57.1 73.1 109.5

50% 123.3 105.3 101.6 132.1 122.2 101.1 55.7 63.2 61.3 52.8 67.2 102.5

60% 62.2 65.7 90.8 122.5 104.1 72.2 44.2 57.3 59.3 49.0 56.5 95.6

70% 58.4 54.7 79.4 112.8 87.9 54.3 38.9 53.2 55.7 48.0 50.7 90.0

80% 53.7 48.0 74.0 97.7 66.4 40.0 30.5 40.1 51.3 44.0 47.2 80.3

90% 51.3 45.1 70.5 78.8 42.8 32.0 22.7 18.7 45.6 38.7 43.2 74.2

Full Simulation Period
b 102.8 101.1 118.1 129.3 116.6 98.1 66.8 68.5 63.0 56.6 72.8 102.8

Wet (32%) 85.0 77.9 91.5 97.9 67.4 47.0 30.0 37.1 50.9 49.4 47.3 82.0

Above Normal (16%) 122.8 119.7 121.0 128.0 113.5 79.3 50.8 57.4 60.6 47.9 51.1 77.7

Below Normal (13%) 86.1 81.0 109.9 129.6 127.0 102.3 66.0 73.4 64.9 47.6 69.1 118.3

Dry (24%) 102.9 105.7 128.9 147.1 141.7 127.6 88.6 87.3 65.6 59.5 98.2 117.6

Critical (15%) 135.0 141.9 162.3 168.8 175.0 175.9 128.3 112.6 85.7 85.0 112.7 135.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 166.9 178.1 187.1 178.5 182.6 174.1 124.7 105.9 101.3 79.2 117.0 136.0

20% 151.7 152.4 166.1 167.5 154.8 141.7 105.5 102.2 81.0 66.2 102.3 129.6

30% 141.3 132.7 155.9 150.1 146.3 125.5 81.7 87.2 73.7 61.4 91.8 121.9

40% 135.6 124.7 137.1 139.8 136.2 114.2 71.2 73.0 68.7 58.6 73.9 113.5

50% 122.5 107.7 101.9 131.8 122.2 101.1 57.6 62.0 64.0 54.2 66.5 103.3

60% 63.2 66.2 90.9 122.6 104.2 72.2 44.2 54.3 61.6 50.9 56.8 96.7

70% 59.0 53.0 80.2 113.7 87.9 55.1 39.0 51.9 57.7 48.5 51.1 88.5

80% 53.9 48.2 72.3 97.8 66.4 40.4 30.3 40.1 52.3 44.4 47.8 80.5

90% 51.9 45.2 70.4 78.8 42.8 32.0 23.0 18.8 48.3 39.0 43.2 73.5

Full Simulation Period
b 104.0 101.4 118.1 129.6 116.7 98.3 65.9 66.7 67.3 57.3 74.0 104.1

Wet (32%) 85.6 79.0 92.2 97.8 67.5 47.5 30.0 35.6 51.0 49.8 47.5 82.1

Above Normal (16%) 125.9 118.9 119.7 127.6 113.5 79.3 49.9 54.2 61.2 48.0 51.3 77.7

Below Normal (13%) 86.0 81.5 109.9 129.5 126.8 102.2 65.7 73.7 68.5 48.4 69.3 119.8

Dry (24%) 104.2 105.5 128.5 148.6 142.4 127.7 87.2 88.5 74.6 62.3 102.4 121.0

Critical (15%) 136.1 142.2 162.4 169.2 174.9 176.2 125.8 105.1 96.4 83.5 113.2 137.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7.8 -1.5 -1.3 0.2 0.0 0.0 -1.1 -4.1 13.4 3.1 2.9 -0.6

20% 1.7 6.4 -2.1 0.1 1.7 0.0 0.8 -2.7 6.6 1.3 4.9 1.0

30% -2.4 1.3 2.2 -0.4 0.2 -0.1 -3.9 -4.6 7.1 1.3 3.5 4.3

40% 2.2 0.9 1.7 -0.3 0.0 0.0 -3.6 -5.0 5.7 1.5 0.8 4.1

50% -0.8 2.4 0.3 -0.3 0.0 0.0 1.9 -1.3 2.7 1.4 -0.6 0.8

60% 0.9 0.5 0.1 0.1 0.1 0.0 0.0 -2.9 2.2 1.9 0.3 1.0

70% 0.7 -1.7 0.7 0.8 0.0 0.8 0.0 -1.3 2.0 0.4 0.4 -1.4

80% 0.1 0.2 -1.7 0.1 0.0 0.4 -0.2 0.0 1.0 0.4 0.6 0.2

90% 0.6 0.1 0.0 0.0 0.0 0.0 0.3 0.0 2.7 0.3 -0.1 -0.6

Full Simulation Period
b 1.1 0.3 -0.1 0.4 0.1 0.2 -0.9 -1.8 4.3 0.7 1.2 1.3

Wet (32%) 0.6 1.1 0.6 -0.1 0.0 0.5 0.0 -1.5 0.1 0.3 0.3 0.1

Above Normal (16%) 3.1 -0.8 -1.3 -0.3 0.0 0.0 -0.9 -3.2 0.5 0.1 0.1 -0.1

Below Normal (13%) -0.1 0.5 0.0 -0.1 -0.2 -0.1 -0.2 0.3 3.5 0.8 0.2 1.5

Dry (24%) 1.3 -0.2 -0.4 1.6 0.7 0.1 -1.4 1.2 8.9 2.8 4.2 3.4

Critical (15%) 1.1 0.3 0.1 0.4 -0.1 0.4 -2.5 -7.6 10.7 -1.5 0.6 1.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.17.3. Jones Pumping Plant, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 165.1 180.0 186.8 184.3 166.4 139.4 99.7 80.1 78.3 71.6 103.6 139.1

20% 156.4 154.5 171.3 166.2 150.1 122.4 86.6 71.0 70.0 60.4 87.1 129.7

30% 151.9 143.3 162.8 158.8 131.6 105.1 68.8 64.7 62.4 55.2 80.5 121.2

40% 147.4 135.4 155.2 152.3 112.6 95.0 58.1 51.3 56.3 50.5 73.5 113.6

50% 143.2 130.9 150.3 144.5 104.5 85.4 51.9 48.1 53.3 48.2 64.1 112.0

60% 136.7 124.2 144.5 114.2 91.4 71.5 43.3 43.5 50.2 45.5 54.9 108.0

70% 131.6 117.3 128.5 95.3 76.0 56.8 38.1 40.1 47.6 44.0 51.3 104.5

80% 126.3 110.5 103.7 81.8 61.6 41.1 30.7 35.6 44.3 41.3 48.2 98.0

90% 105.6 85.7 72.7 73.2 42.4 34.0 23.0 18.6 35.0 35.8 42.9 83.6

Full Simulation Period
b 137.5 129.7 140.6 128.6 104.7 86.7 57.4 50.8 56.1 53.4 69.2 110.5

Wet (32%) 123.7 115.7 112.5 87.3 59.4 47.3 29.0 30.2 46.3 47.2 46.0 88.3

Above Normal (16%) 150.7 137.2 139.5 126.8 96.0 69.6 43.4 41.5 51.9 44.3 52.0 111.2

Below Normal (13%) 126.4 115.1 141.0 141.8 120.8 92.5 62.0 53.4 49.1 44.3 69.2 111.9

Dry (24%) 141.8 133.5 156.0 150.2 124.8 102.2 72.0 62.2 59.7 52.3 86.5 120.5

Critical (15%) 156.3 159.3 176.9 172.0 163.8 159.4 105.2 84.3 82.6 87.0 109.2 139.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 159.1 179.5 188.5 178.4 182.6 174.1 125.8 110.0 87.9 76.0 114.1 136.6

20% 150.0 146.0 168.2 167.4 153.1 141.7 104.6 104.8 74.4 64.9 97.4 128.6

30% 143.7 131.4 153.7 150.5 146.1 125.6 85.6 91.9 66.5 60.0 88.3 117.6

40% 133.5 123.8 135.4 140.1 136.2 114.2 74.8 77.9 63.1 57.1 73.1 109.5

50% 123.3 105.3 101.6 132.1 122.2 101.1 55.7 63.2 61.3 52.8 67.2 102.5

60% 62.2 65.7 90.8 122.5 104.1 72.2 44.2 57.3 59.3 49.0 56.5 95.6

70% 58.4 54.7 79.4 112.8 87.9 54.3 38.9 53.2 55.7 48.0 50.7 90.0

80% 53.7 48.0 74.0 97.7 66.4 40.0 30.5 40.1 51.3 44.0 47.2 80.3

90% 51.3 45.1 70.5 78.8 42.8 32.0 22.7 18.7 45.6 38.7 43.2 74.2

Full Simulation Period
b 102.8 101.1 118.1 129.3 116.6 98.1 66.8 68.5 63.0 56.6 72.8 102.8

Wet (32%) 85.0 77.9 91.5 97.9 67.4 47.0 30.0 37.1 50.9 49.4 47.3 82.0

Above Normal (16%) 122.8 119.7 121.0 128.0 113.5 79.3 50.8 57.4 60.6 47.9 51.1 77.7

Below Normal (13%) 86.1 81.0 109.9 129.6 127.0 102.3 66.0 73.4 64.9 47.6 69.1 118.3

Dry (24%) 102.9 105.7 128.9 147.1 141.7 127.6 88.6 87.3 65.6 59.5 98.2 117.6

Critical (15%) 135.0 141.9 162.3 168.8 175.0 175.9 128.3 112.6 85.7 85.0 112.7 135.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -6.0 -0.4 1.6 -5.9 16.2 34.7 26.1 29.9 9.7 4.4 10.5 -2.5

20% -6.4 -8.5 -3.1 1.2 2.9 19.3 18.0 33.8 4.3 4.5 10.2 -1.1

30% -8.2 -11.8 -9.0 -8.3 14.5 20.5 16.9 27.2 4.2 4.8 7.8 -3.6

40% -13.9 -11.5 -19.8 -12.2 23.6 19.2 16.7 26.7 6.8 6.5 -0.4 -4.2

50% -19.9 -25.6 -48.7 -12.4 17.7 15.6 3.8 15.1 7.9 4.6 3.1 -9.5

60% -74.4 -58.5 -53.6 8.3 12.7 0.6 0.8 13.8 9.1 3.5 1.6 -12.3

70% -73.2 -62.6 -49.1 17.6 12.0 -2.5 0.9 13.1 8.2 4.0 -0.7 -14.5

80% -72.6 -62.5 -29.7 16.0 4.8 -1.1 -0.1 4.5 7.0 2.7 -1.0 -17.6

90% -54.3 -40.6 -2.3 5.6 0.4 -2.1 -0.3 0.2 10.6 2.9 0.3 -9.4

Full Simulation Period
b -34.7 -28.7 -22.5 0.7 11.9 11.3 9.4 17.7 6.9 3.2 3.6 -7.7

Wet (32%) -38.7 -37.8 -20.9 10.6 8.1 -0.3 0.9 6.9 4.6 2.2 1.2 -6.3

Above Normal (16%) -28.0 -17.5 -18.5 1.1 17.5 9.7 7.4 15.9 8.7 3.6 -0.9 -33.4

Below Normal (13%) -40.3 -34.1 -31.1 -12.2 6.1 9.7 4.0 20.0 15.8 3.3 -0.1 6.4

Dry (24%) -38.9 -27.9 -27.1 -3.1 16.9 25.4 16.6 25.1 5.9 7.2 11.7 -2.9

Critical (15%) -21.3 -17.4 -14.6 -3.2 11.2 16.4 23.1 28.3 3.1 -2.0 3.5 -3.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.17.4. Jones Pumping Plant, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 165.1 180.0 186.8 184.3 166.4 139.4 99.7 80.1 78.3 71.6 103.6 139.1

20% 156.4 154.5 171.3 166.2 150.1 122.4 86.6 71.0 70.0 60.4 87.1 129.7

30% 151.9 143.3 162.8 158.8 131.6 105.1 68.8 64.7 62.4 55.2 80.5 121.2

40% 147.4 135.4 155.2 152.3 112.6 95.0 58.1 51.3 56.3 50.5 73.5 113.6

50% 143.2 130.9 150.3 144.5 104.5 85.4 51.9 48.1 53.3 48.2 64.1 112.0

60% 136.7 124.2 144.5 114.2 91.4 71.5 43.3 43.5 50.2 45.5 54.9 108.0

70% 131.6 117.3 128.5 95.3 76.0 56.8 38.1 40.1 47.6 44.0 51.3 104.5

80% 126.3 110.5 103.7 81.8 61.6 41.1 30.7 35.6 44.3 41.3 48.2 98.0

90% 105.6 85.7 72.7 73.2 42.4 34.0 23.0 18.6 35.0 35.8 42.9 83.6

Full Simulation Period
b 137.5 129.7 140.6 128.6 104.7 86.7 57.4 50.8 56.1 53.4 69.2 110.5

Wet (32%) 123.7 115.7 112.5 87.3 59.4 47.3 29.0 30.2 46.3 47.2 46.0 88.3

Above Normal (16%) 150.7 137.2 139.5 126.8 96.0 69.6 43.4 41.5 51.9 44.3 52.0 111.2

Below Normal (13%) 126.4 115.1 141.0 141.8 120.8 92.5 62.0 53.4 49.1 44.3 69.2 111.9

Dry (24%) 141.8 133.5 156.0 150.2 124.8 102.2 72.0 62.2 59.7 52.3 86.5 120.5

Critical (15%) 156.3 159.3 176.9 172.0 163.8 159.4 105.2 84.3 82.6 87.0 109.2 139.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 164.9 178.7 187.1 180.1 181.1 171.3 126.0 114.2 70.5 77.3 115.9 139.9

20% 156.3 153.1 171.1 171.9 159.1 141.8 99.3 100.0 63.8 64.8 96.1 131.1

30% 152.5 141.4 161.3 163.0 144.8 124.5 85.6 85.6 58.7 59.3 83.7 124.3

40% 146.4 134.5 157.6 155.2 133.3 111.6 63.3 72.0 55.1 54.7 74.6 116.9

50% 139.3 129.9 151.5 150.0 119.2 92.7 54.5 55.0 51.3 51.6 66.1 112.3

60% 135.6 126.4 143.9 131.8 99.6 75.8 41.4 49.3 48.7 49.5 55.3 107.7

70% 130.3 121.5 129.9 120.0 80.7 56.0 37.8 44.0 45.2 46.8 49.9 103.6

80% 125.1 111.4 103.6 92.3 61.2 39.5 29.2 37.3 41.4 44.4 45.9 98.7

90% 105.5 90.3 79.1 75.0 36.9 32.3 22.6 18.8 34.7 37.5 40.9 78.5

Full Simulation Period
b 137.2 131.8 141.8 134.6 113.9 96.1 64.7 65.3 53.4 56.6 71.1 110.8

Wet (32%) 122.4 117.6 115.8 97.4 61.8 46.8 28.7 33.4 44.3 49.6 45.0 85.0

Above Normal (16%) 153.8 142.6 143.3 138.4 106.9 73.6 45.7 48.7 47.1 47.4 51.7 112.4

Below Normal (13%) 126.1 114.1 142.0 145.2 125.2 98.4 66.2 72.8 49.9 49.7 72.1 122.0

Dry (24%) 139.4 136.6 157.7 155.3 142.3 124.7 85.9 83.8 54.8 57.8 92.9 120.0

Critical (15%) 157.7 159.1 169.7 166.7 176.8 177.4 126.8 114.7 81.1 86.0 111.2 139.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.2 -1.3 0.3 -4.1 14.7 31.9 26.3 34.1 -7.8 5.6 12.3 0.7

20% 0.0 -1.5 -0.2 5.7 9.0 19.4 12.6 29.0 -6.2 4.4 8.9 1.4

30% 0.7 -1.8 -1.5 4.2 13.2 19.5 16.9 21.0 -3.6 4.1 3.3 3.1

40% -0.9 -0.9 2.5 2.9 20.8 16.6 5.2 20.7 -1.2 4.1 1.1 3.3

50% -3.8 -1.0 1.2 5.5 14.7 7.2 2.6 7.0 -2.1 3.4 2.0 0.3

60% -1.1 2.3 -0.6 17.7 8.2 4.3 -2.0 5.8 -1.5 4.0 0.4 -0.2

70% -1.3 4.3 1.4 24.7 4.7 -0.8 -0.3 4.0 -2.4 2.8 -1.4 -0.9

80% -1.2 0.9 -0.1 10.5 -0.4 -1.6 -1.5 1.7 -3.0 3.1 -2.3 0.7

90% -0.1 4.6 6.4 1.8 -5.5 -1.7 -0.4 0.2 -0.3 1.7 -2.0 -5.1

Full Simulation Period
b -0.3 2.1 1.2 6.0 9.2 9.4 7.4 14.5 -2.7 3.2 1.9 0.4

Wet (32%) -1.3 1.9 3.3 10.1 2.4 -0.5 -0.4 3.2 -2.0 2.4 -1.1 -3.2

Above Normal (16%) 3.1 5.4 3.8 11.6 10.8 4.0 2.3 7.2 -4.8 3.1 -0.4 1.2

Below Normal (13%) -0.2 -0.9 1.0 3.5 4.3 5.9 4.3 19.4 0.8 5.4 2.9 10.1

Dry (24%) -2.3 3.1 1.8 5.1 17.5 22.5 13.9 21.6 -4.9 5.5 6.4 -0.5

Critical (15%) 1.4 -0.1 -7.2 -5.3 13.1 17.9 21.6 30.4 -1.5 -1.0 2.0 -0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.17.5. Jones Pumping Plant, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 165.1 180.0 186.8 184.3 166.4 139.4 99.7 80.1 78.3 71.6 103.6 139.1

20% 156.4 154.5 171.3 166.2 150.1 122.4 86.6 71.0 70.0 60.4 87.1 129.7

30% 151.9 143.3 162.8 158.8 131.6 105.1 68.8 64.7 62.4 55.2 80.5 121.2

40% 147.4 135.4 155.2 152.3 112.6 95.0 58.1 51.3 56.3 50.5 73.5 113.6

50% 143.2 130.9 150.3 144.5 104.5 85.4 51.9 48.1 53.3 48.2 64.1 112.0

60% 136.7 124.2 144.5 114.2 91.4 71.5 43.3 43.5 50.2 45.5 54.9 108.0

70% 131.6 117.3 128.5 95.3 76.0 56.8 38.1 40.1 47.6 44.0 51.3 104.5

80% 126.3 110.5 103.7 81.8 61.6 41.1 30.7 35.6 44.3 41.3 48.2 98.0

90% 105.6 85.7 72.7 73.2 42.4 34.0 23.0 18.6 35.0 35.8 42.9 83.6

Full Simulation Period
b 137.5 129.7 140.6 128.6 104.7 86.7 57.4 50.8 56.1 53.4 69.2 110.5

Wet (32%) 123.7 115.7 112.5 87.3 59.4 47.3 29.0 30.2 46.3 47.2 46.0 88.3

Above Normal (16%) 150.7 137.2 139.5 126.8 96.0 69.6 43.4 41.5 51.9 44.3 52.0 111.2

Below Normal (13%) 126.4 115.1 141.0 141.8 120.8 92.5 62.0 53.4 49.1 44.3 69.2 111.9

Dry (24%) 141.8 133.5 156.0 150.2 124.8 102.2 72.0 62.2 59.7 52.3 86.5 120.5

Critical (15%) 156.3 159.3 176.9 172.0 163.8 159.4 105.2 84.3 82.6 87.0 109.2 139.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 166.9 178.1 187.1 178.5 182.6 174.1 124.7 105.9 101.3 79.2 117.0 136.0

20% 151.7 152.4 166.1 167.5 154.8 141.7 105.5 102.2 81.0 66.2 102.3 129.6

30% 141.3 132.7 155.9 150.1 146.3 125.5 81.7 87.2 73.7 61.4 91.8 121.9

40% 135.6 124.7 137.1 139.8 136.2 114.2 71.2 73.0 68.7 58.6 73.9 113.5

50% 122.5 107.7 101.9 131.8 122.2 101.1 57.6 62.0 64.0 54.2 66.5 103.3

60% 63.2 66.2 90.9 122.6 104.2 72.2 44.2 54.3 61.6 50.9 56.8 96.7

70% 59.0 53.0 80.2 113.7 87.9 55.1 39.0 51.9 57.7 48.5 51.1 88.5

80% 53.9 48.2 72.3 97.8 66.4 40.4 30.3 40.1 52.3 44.4 47.8 80.5

90% 51.9 45.2 70.4 78.8 42.8 32.0 23.0 18.8 48.3 39.0 43.2 73.5

Full Simulation Period
b 104.0 101.4 118.1 129.6 116.7 98.3 65.9 66.7 67.3 57.3 74.0 104.1

Wet (32%) 85.6 79.0 92.2 97.8 67.5 47.5 30.0 35.6 51.0 49.8 47.5 82.1

Above Normal (16%) 125.9 118.9 119.7 127.6 113.5 79.3 49.9 54.2 61.2 48.0 51.3 77.7

Below Normal (13%) 86.0 81.5 109.9 129.5 126.8 102.2 65.7 73.7 68.5 48.4 69.3 119.8

Dry (24%) 104.2 105.5 128.5 148.6 142.4 127.7 87.2 88.5 74.6 62.3 102.4 121.0

Critical (15%) 136.1 142.2 162.4 169.2 174.9 176.2 125.8 105.1 96.4 83.5 113.2 137.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.8 -1.9 0.3 -5.7 16.2 34.7 25.0 25.8 23.0 7.5 13.4 -3.1

20% -4.7 -2.2 -5.2 1.3 4.6 19.2 18.9 31.2 10.9 5.8 15.2 0.0

30% -10.6 -10.5 -6.9 -8.7 14.7 20.4 13.0 22.5 11.3 6.2 11.3 0.7

40% -11.7 -10.7 -18.1 -12.5 23.6 19.2 13.1 21.7 12.4 8.1 0.4 -0.1

50% -20.7 -23.2 -48.4 -12.7 17.7 15.6 5.7 13.9 10.7 6.0 2.5 -8.7

60% -73.5 -58.0 -53.5 8.4 12.8 0.6 0.8 10.8 11.3 5.4 1.9 -11.3

70% -72.6 -64.3 -48.4 18.4 12.0 -1.7 0.9 11.8 10.2 4.5 -0.3 -15.9

80% -72.5 -62.3 -31.4 16.1 4.8 -0.7 -0.3 4.5 8.0 3.1 -0.4 -17.4

90% -53.7 -40.5 -2.3 5.6 0.4 -2.1 0.0 0.2 13.3 3.3 0.3 -10.0

Full Simulation Period
b -33.6 -28.4 -22.5 1.0 12.1 11.5 8.6 15.9 11.2 3.9 4.8 -6.4

Wet (32%) -38.1 -36.7 -20.3 10.5 8.1 0.1 1.0 5.4 4.7 2.6 1.5 -6.2

Above Normal (16%) -24.9 -18.3 -19.7 0.8 17.5 9.7 6.5 12.7 9.3 3.7 -0.8 -33.5

Below Normal (13%) -40.4 -33.6 -31.1 -12.2 6.0 9.7 3.7 20.3 19.3 4.2 0.1 7.9

Dry (24%) -37.6 -28.1 -27.4 -1.6 17.6 25.4 15.2 26.3 14.8 10.0 15.9 0.5

Critical (15%) -20.2 -17.0 -14.4 -2.8 11.1 16.8 20.6 20.8 13.8 -3.5 4.0 -1.8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.17.6. Jones Pumping Plant, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 169.9 187.4 203.2 187.8 141.3 125.2 108.4 96.5 87.0 73.0 111.3 135.5

20% 156.4 148.1 167.6 168.1 121.7 103.2 92.8 88.8 71.2 53.7 88.3 124.6

30% 145.0 135.0 145.3 135.0 108.7 90.5 78.5 81.7 61.9 45.5 71.0 114.5

40% 140.5 129.1 124.0 113.6 102.7 81.8 69.6 72.9 56.3 41.8 60.3 102.6

50% 122.5 110.0 75.2 103.1 94.3 69.9 62.2 57.1 52.8 38.7 55.8 99.0

60% 57.4 48.8 56.6 94.6 88.1 64.0 47.5 49.6 49.5 35.7 44.6 94.6

70% 52.7 42.0 45.3 79.4 73.9 55.2 38.8 44.1 46.3 33.1 39.6 86.3

80% 47.0 38.6 37.5 71.6 56.1 46.0 32.9 38.0 41.8 30.5 35.2 76.8

90% 40.4 34.5 34.1 64.8 49.1 35.2 24.8 17.7 30.6 28.2 31.5 70.3

Full Simulation Period
b 102.4 98.7 101.8 114.0 95.0 76.5 64.7 61.8 57.1 45.4 62.4 99.7

Wet (32%) 84.0 72.1 67.4 76.6 62.4 44.8 31.3 32.2 39.4 33.5 37.2 82.6

Above Normal (16%) 124.1 120.7 108.7 109.1 92.8 66.4 52.2 51.7 50.3 31.5 38.4 73.7

Below Normal (13%) 86.1 74.8 88.3 111.8 100.5 82.2 68.8 68.9 62.0 38.4 57.7 116.0

Dry (24%) 100.7 103.4 113.1 136.5 108.7 91.2 82.3 76.5 60.4 49.6 89.5 113.8

Critical (15%) 136.3 146.4 162.4 164.8 140.1 126.2 117.4 106.1 92.6 85.5 102.5 126.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 166.0 185.8 193.1 193.8 142.0 105.3 80.7 69.3 71.3 67.6 99.2 131.1

20% 159.4 159.2 176.8 179.0 123.6 83.0 68.8 63.8 63.0 48.1 73.6 125.4

30% 157.2 149.8 167.2 158.0 100.3 72.4 56.4 58.1 47.0 42.9 66.5 116.8

40% 150.0 140.9 156.1 148.6 83.3 65.2 50.9 45.0 42.4 40.1 61.4 110.6

50% 146.0 136.6 148.1 140.5 77.9 60.0 45.8 41.2 39.2 37.6 52.1 106.4

60% 142.6 130.8 140.7 84.4 67.2 53.2 41.7 36.8 36.6 33.9 42.4 103.6

70% 135.7 123.4 124.7 69.5 56.9 45.8 37.3 35.3 34.6 30.9 38.5 100.6

80% 129.3 113.8 93.0 62.1 50.5 40.1 31.6 31.2 31.8 28.6 35.4 89.1

90% 112.7 85.2 45.2 50.0 39.9 34.7 22.4 19.9 29.5 27.1 31.9 82.3

Full Simulation Period
b 140.5 134.4 137.7 122.0 85.7 64.3 51.6 47.2 45.8 42.9 57.9 106.4

Wet (32%) 127.3 120.0 106.7 70.3 50.1 41.9 29.3 27.2 34.4 33.3 35.8 86.9

Above Normal (16%) 151.8 140.2 135.0 118.9 75.9 55.4 41.3 36.8 35.9 30.1 38.9 108.0

Below Normal (13%) 130.8 119.2 135.1 136.5 109.9 76.2 57.9 48.8 37.0 33.7 58.6 107.7

Dry (24%) 144.9 139.3 155.6 149.5 97.9 68.1 57.4 55.9 50.8 45.1 74.3 116.0

Critical (15%) 158.4 165.1 180.6 178.5 131.0 105.5 95.8 86.0 81.2 82.5 98.4 129.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3.9 -1.6 -10.1 6.1 0.8 -19.9 -27.7 -27.1 -15.6 -5.5 -12.2 -4.4

20% 3.0 11.1 9.3 10.9 1.8 -20.2 -24.0 -24.9 -8.1 -5.6 -14.7 0.9

30% 12.1 14.8 22.0 23.1 -8.3 -18.1 -22.0 -23.6 -14.9 -2.6 -4.5 2.3

40% 9.5 11.8 32.1 35.1 -19.3 -16.6 -18.7 -27.9 -13.9 -1.7 1.0 8.0

50% 23.5 26.5 72.9 37.3 -16.4 -10.0 -16.4 -15.8 -13.6 -1.1 -3.8 7.4

60% 85.2 82.0 84.1 -10.2 -20.8 -10.8 -5.8 -12.9 -12.9 -1.8 -2.3 9.0

70% 83.1 81.4 79.4 -10.0 -17.0 -9.4 -1.5 -8.8 -11.8 -2.2 -1.1 14.3

80% 82.3 75.1 55.4 -9.5 -5.6 -6.0 -1.2 -6.8 -10.0 -1.9 0.2 12.3

90% 72.3 50.8 11.2 -14.8 -9.2 -0.5 -2.4 2.2 -1.1 -1.0 0.4 12.0

Full Simulation Period
b 38.1 35.7 35.9 8.0 -9.3 -12.2 -13.0 -14.6 -11.2 -2.5 -4.5 6.7

Wet (32%) 43.3 47.9 39.2 -6.3 -12.3 -3.0 -2.0 -4.9 -5.0 -0.2 -1.4 4.4

Above Normal (16%) 27.7 19.5 26.3 9.8 -16.9 -11.0 -10.9 -14.9 -14.4 -1.4 0.5 34.3

Below Normal (13%) 44.7 44.4 46.8 24.6 9.4 -6.0 -10.9 -20.1 -25.0 -4.7 0.9 -8.3

Dry (24%) 44.2 35.9 42.6 13.0 -10.8 -23.1 -24.9 -20.7 -9.6 -4.5 -15.2 2.2

Critical (15%) 22.1 18.7 18.1 13.7 -9.2 -20.7 -21.6 -20.1 -11.5 -3.0 -4.1 3.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.18.1. Banks Pumping Plant, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-324 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 169.9 187.4 203.2 187.8 141.3 125.2 108.4 96.5 87.0 73.0 111.3 135.5

20% 156.4 148.1 167.6 168.1 121.7 103.2 92.8 88.8 71.2 53.7 88.3 124.6

30% 145.0 135.0 145.3 135.0 108.7 90.5 78.5 81.7 61.9 45.5 71.0 114.5

40% 140.5 129.1 124.0 113.6 102.7 81.8 69.6 72.9 56.3 41.8 60.3 102.6

50% 122.5 110.0 75.2 103.1 94.3 69.9 62.2 57.1 52.8 38.7 55.8 99.0

60% 57.4 48.8 56.6 94.6 88.1 64.0 47.5 49.6 49.5 35.7 44.6 94.6

70% 52.7 42.0 45.3 79.4 73.9 55.2 38.8 44.1 46.3 33.1 39.6 86.3

80% 47.0 38.6 37.5 71.6 56.1 46.0 32.9 38.0 41.8 30.5 35.2 76.8

90% 40.4 34.5 34.1 64.8 49.1 35.2 24.8 17.7 30.6 28.2 31.5 70.3

Full Simulation Period
b 102.4 98.7 101.8 114.0 95.0 76.5 64.7 61.8 57.1 45.4 62.4 99.7

Wet (32%) 84.0 72.1 67.4 76.6 62.4 44.8 31.3 32.2 39.4 33.5 37.2 82.6

Above Normal (16%) 124.1 120.7 108.7 109.1 92.8 66.4 52.2 51.7 50.3 31.5 38.4 73.7

Below Normal (13%) 86.1 74.8 88.3 111.8 100.5 82.2 68.8 68.9 62.0 38.4 57.7 116.0

Dry (24%) 100.7 103.4 113.1 136.5 108.7 91.2 82.3 76.5 60.4 49.6 89.5 113.8

Critical (15%) 136.3 146.4 162.4 164.8 140.1 126.2 117.4 106.1 92.6 85.5 102.5 126.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 172.3 185.8 196.2 192.0 136.6 116.0 103.4 91.5 63.5 70.8 113.3 139.8

20% 159.3 160.5 175.1 177.8 120.1 99.5 90.4 78.3 52.5 50.0 79.8 128.9

30% 151.8 147.4 164.1 165.5 110.5 87.9 74.2 61.9 44.8 43.2 67.8 118.4

40% 149.3 141.0 157.8 149.9 96.8 76.9 61.0 48.4 39.3 41.0 61.6 113.4

50% 145.0 133.7 149.3 139.1 89.8 63.3 50.3 43.1 35.7 39.1 54.6 108.5

60% 138.6 131.8 140.0 96.4 77.3 57.2 43.0 37.6 33.7 35.8 44.3 103.1

70% 133.0 126.7 125.1 82.5 67.9 49.2 36.9 33.8 31.4 31.4 37.4 100.1

80% 127.8 113.4 97.1 69.8 52.0 39.6 31.3 31.1 28.9 29.0 35.7 90.7

90% 112.8 97.7 46.3 60.0 39.6 35.4 25.0 21.0 27.2 27.0 29.9 77.2

Full Simulation Period
b 139.6 136.6 138.9 126.3 89.1 71.8 59.3 51.7 43.3 44.1 60.3 107.3

Wet (32%) 125.9 121.7 110.3 81.3 54.4 41.7 29.8 27.5 30.4 32.9 35.6 83.9

Above Normal (16%) 154.7 146.8 138.6 129.7 87.2 58.7 42.9 36.7 32.5 30.2 38.6 109.6

Below Normal (13%) 130.6 117.6 135.3 142.5 102.2 77.3 62.7 56.0 40.6 38.5 61.9 120.5

Dry (24%) 141.3 142.1 157.8 153.2 104.9 86.6 74.6 62.1 44.6 47.9 82.5 115.6

Critical (15%) 158.5 166.4 173.2 160.3 128.1 121.7 112.4 99.3 83.3 82.1 98.9 129.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.4 -1.6 -7.0 4.3 -4.7 -9.3 -5.0 -4.9 -23.4 -2.2 2.0 4.3

20% 2.9 12.4 7.5 9.7 -1.6 -3.7 -2.4 -10.5 -18.7 -3.7 -8.5 4.4

30% 6.7 12.4 18.8 30.5 1.9 -2.5 -4.3 -19.8 -17.1 -2.3 -3.1 4.0

40% 8.9 11.9 33.9 36.3 -5.9 -4.9 -8.6 -24.5 -17.0 -0.8 1.3 10.8

50% 22.5 23.6 74.1 36.0 -4.5 -6.6 -11.9 -13.9 -17.1 0.4 -1.3 9.4

60% 81.2 83.0 83.4 1.8 -10.8 -6.8 -4.5 -12.0 -15.9 0.1 -0.3 8.5

70% 80.3 84.7 79.8 3.0 -6.1 -6.0 -1.9 -10.3 -14.9 -1.7 -2.2 13.8

80% 80.8 74.8 59.5 -1.8 -4.0 -6.4 -1.6 -6.9 -12.8 -1.4 0.5 13.9

90% 72.4 63.2 12.2 -4.8 -9.5 0.2 0.2 3.3 -3.4 -1.2 -1.7 6.9

Full Simulation Period
b 37.3 38.0 37.1 12.3 -5.9 -4.7 -5.4 -10.1 -13.8 -1.3 -2.1 7.6

Wet (32%) 41.9 49.6 42.9 4.7 -8.0 -3.2 -1.5 -4.7 -9.0 -0.6 -1.6 1.4

Above Normal (16%) 30.6 26.1 29.9 20.7 -5.6 -7.7 -9.3 -15.0 -17.8 -1.3 0.3 35.8

Below Normal (13%) 44.5 42.7 47.1 30.7 1.7 -5.0 -6.1 -12.9 -21.5 0.1 4.1 4.5

Dry (24%) 40.6 38.7 44.7 16.7 -3.8 -4.7 -7.6 -14.5 -15.8 -1.7 -7.0 1.7

Critical (15%) 22.2 20.1 10.8 -4.5 -12.0 -4.4 -5.1 -6.8 -9.3 -3.4 -3.6 3.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.18.2. Banks Pumping Plant, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-325 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 169.9 187.4 203.2 187.8 141.3 125.2 108.4 96.5 87.0 73.0 111.3 135.5

20% 156.4 148.1 167.6 168.1 121.7 103.2 92.8 88.8 71.2 53.7 88.3 124.6

30% 145.0 135.0 145.3 135.0 108.7 90.5 78.5 81.7 61.9 45.5 71.0 114.5

40% 140.5 129.1 124.0 113.6 102.7 81.8 69.6 72.9 56.3 41.8 60.3 102.6

50% 122.5 110.0 75.2 103.1 94.3 69.9 62.2 57.1 52.8 38.7 55.8 99.0

60% 57.4 48.8 56.6 94.6 88.1 64.0 47.5 49.6 49.5 35.7 44.6 94.6

70% 52.7 42.0 45.3 79.4 73.9 55.2 38.8 44.1 46.3 33.1 39.6 86.3

80% 47.0 38.6 37.5 71.6 56.1 46.0 32.9 38.0 41.8 30.5 35.2 76.8

90% 40.4 34.5 34.1 64.8 49.1 35.2 24.8 17.7 30.6 28.2 31.5 70.3

Full Simulation Period
b 102.4 98.7 101.8 114.0 95.0 76.5 64.7 61.8 57.1 45.4 62.4 99.7

Wet (32%) 84.0 72.1 67.4 76.6 62.4 44.8 31.3 32.2 39.4 33.5 37.2 82.6

Above Normal (16%) 124.1 120.7 108.7 109.1 92.8 66.4 52.2 51.7 50.3 31.5 38.4 73.7

Below Normal (13%) 86.1 74.8 88.3 111.8 100.5 82.2 68.8 68.9 62.0 38.4 57.7 116.0

Dry (24%) 100.7 103.4 113.1 136.5 108.7 91.2 82.3 76.5 60.4 49.6 89.5 113.8

Critical (15%) 136.3 146.4 162.4 164.8 140.1 126.2 117.4 106.1 92.6 85.5 102.5 126.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 168.9 188.6 203.7 188.5 141.3 125.1 118.5 109.3 103.1 80.2 114.0 135.3

20% 159.9 158.7 169.7 167.8 122.1 103.3 96.7 95.4 82.2 59.0 94.3 125.6

30% 147.0 135.9 146.0 134.8 108.8 90.5 82.6 83.1 74.9 47.5 77.1 118.7

40% 141.8 130.7 124.0 113.1 102.8 81.6 69.2 65.4 60.9 42.3 61.8 112.6

50% 128.1 113.1 75.4 102.3 94.5 70.0 62.9 55.6 53.5 39.5 56.0 100.0

60% 58.5 48.5 56.6 94.6 88.1 63.9 47.6 47.7 49.7 37.0 44.6 95.0

70% 52.9 41.1 45.4 79.4 74.0 55.9 39.1 43.4 46.7 33.3 39.6 89.2

80% 48.5 39.0 36.7 71.8 57.5 46.1 32.7 37.8 44.5 30.2 34.3 77.3

90% 40.8 34.6 34.4 65.1 49.0 35.8 24.9 17.9 30.8 28.6 30.0 69.1

Full Simulation Period
b 103.7 99.6 101.8 114.3 95.3 76.9 66.5 64.0 62.7 46.7 64.3 101.4

Wet (32%) 84.5 73.5 69.0 76.6 62.6 45.1 31.4 31.1 39.2 33.5 37.1 82.3

Above Normal (16%) 127.7 122.8 106.9 108.6 92.8 66.4 51.7 49.0 50.1 31.7 38.3 73.5

Below Normal (13%) 85.8 75.4 88.4 111.7 100.3 82.0 68.5 64.8 64.1 39.4 57.9 117.8

Dry (24%) 102.4 103.4 112.1 138.6 109.8 91.6 85.6 82.7 72.6 52.7 96.0 118.3

Critical (15%) 137.7 146.7 162.3 164.2 140.4 127.7 124.6 119.3 109.9 88.4 104.2 129.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.9 1.2 0.5 0.8 0.0 -0.1 10.1 12.8 16.2 7.1 2.6 -0.2

20% 3.5 10.5 2.2 -0.3 0.4 0.1 4.0 6.6 11.0 5.3 6.0 1.0

30% 2.0 1.0 0.8 -0.1 0.1 0.0 4.1 1.4 13.0 2.0 6.1 4.2

40% 1.3 1.6 0.0 -0.4 0.2 -0.1 -0.4 -7.4 4.6 0.6 1.5 9.9

50% 5.6 3.0 0.2 -0.8 0.1 0.1 0.7 -1.5 0.7 0.8 0.2 0.9

60% 1.1 -0.2 0.0 0.0 0.0 -0.1 0.0 -2.0 0.1 1.3 -0.1 0.4

70% 0.2 -1.0 0.2 0.0 0.1 0.6 0.3 -0.7 0.4 0.2 0.0 2.8

80% 1.5 0.3 -0.9 0.2 1.4 0.0 -0.2 -0.2 2.7 -0.3 -0.9 0.5

90% 0.4 0.2 0.3 0.3 0.0 0.6 0.1 0.2 0.2 0.4 -1.5 -1.2

Full Simulation Period
b 1.3 0.9 0.0 0.3 0.3 0.4 1.8 2.1 5.6 1.4 1.8 1.7

Wet (32%) 0.5 1.4 1.6 0.0 0.1 0.3 0.1 -1.1 -0.2 0.0 -0.1 -0.3

Above Normal (16%) 3.6 2.1 -1.8 -0.5 0.0 0.0 -0.5 -2.7 -0.2 0.2 -0.1 -0.3

Below Normal (13%) -0.3 0.6 0.2 -0.2 -0.2 -0.2 -0.3 -4.1 2.0 1.0 0.2 1.8

Dry (24%) 1.7 0.0 -1.0 2.1 1.2 0.4 3.3 6.2 12.1 3.1 6.5 4.5

Critical (15%) 1.4 0.3 -0.2 -0.6 0.2 1.5 7.2 13.2 17.2 2.9 1.7 3.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.18.3. Banks Pumping Plant, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-326 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 166.0 185.8 193.1 193.8 142.0 105.3 80.7 69.3 71.3 67.6 99.2 131.1

20% 159.4 159.2 176.8 179.0 123.6 83.0 68.8 63.8 63.0 48.1 73.6 125.4

30% 157.2 149.8 167.2 158.0 100.3 72.4 56.4 58.1 47.0 42.9 66.5 116.8

40% 150.0 140.9 156.1 148.6 83.3 65.2 50.9 45.0 42.4 40.1 61.4 110.6

50% 146.0 136.6 148.1 140.5 77.9 60.0 45.8 41.2 39.2 37.6 52.1 106.4

60% 142.6 130.8 140.7 84.4 67.2 53.2 41.7 36.8 36.6 33.9 42.4 103.6

70% 135.7 123.4 124.7 69.5 56.9 45.8 37.3 35.3 34.6 30.9 38.5 100.6

80% 129.3 113.8 93.0 62.1 50.5 40.1 31.6 31.2 31.8 28.6 35.4 89.1

90% 112.7 85.2 45.2 50.0 39.9 34.7 22.4 19.9 29.5 27.1 31.9 82.3

Full Simulation Period
b 140.5 134.4 137.7 122.0 85.7 64.3 51.6 47.2 45.8 42.9 57.9 106.4

Wet (32%) 127.3 120.0 106.7 70.3 50.1 41.9 29.3 27.2 34.4 33.3 35.8 86.9

Above Normal (16%) 151.8 140.2 135.0 118.9 75.9 55.4 41.3 36.8 35.9 30.1 38.9 108.0

Below Normal (13%) 130.8 119.2 135.1 136.5 109.9 76.2 57.9 48.8 37.0 33.7 58.6 107.7

Dry (24%) 144.9 139.3 155.6 149.5 97.9 68.1 57.4 55.9 50.8 45.1 74.3 116.0

Critical (15%) 158.4 165.1 180.6 178.5 131.0 105.5 95.8 86.0 81.2 82.5 98.4 129.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 169.9 187.4 203.2 187.8 141.3 125.2 108.4 96.5 87.0 73.0 111.3 135.5

20% 156.4 148.1 167.6 168.1 121.7 103.2 92.8 88.8 71.2 53.7 88.3 124.6

30% 145.0 135.0 145.3 135.0 108.7 90.5 78.5 81.7 61.9 45.5 71.0 114.5

40% 140.5 129.1 124.0 113.6 102.7 81.8 69.6 72.9 56.3 41.8 60.3 102.6

50% 122.5 110.0 75.2 103.1 94.3 69.9 62.2 57.1 52.8 38.7 55.8 99.0

60% 57.4 48.8 56.6 94.6 88.1 64.0 47.5 49.6 49.5 35.7 44.6 94.6

70% 52.7 42.0 45.3 79.4 73.9 55.2 38.8 44.1 46.3 33.1 39.6 86.3

80% 47.0 38.6 37.5 71.6 56.1 46.0 32.9 38.0 41.8 30.5 35.2 76.8

90% 40.4 34.5 34.1 64.8 49.1 35.2 24.8 17.7 30.6 28.2 31.5 70.3

Full Simulation Period
b 102.4 98.7 101.8 114.0 95.0 76.5 64.7 61.8 57.1 45.4 62.4 99.7

Wet (32%) 84.0 72.1 67.4 76.6 62.4 44.8 31.3 32.2 39.4 33.5 37.2 82.6

Above Normal (16%) 124.1 120.7 108.7 109.1 92.8 66.4 52.2 51.7 50.3 31.5 38.4 73.7

Below Normal (13%) 86.1 74.8 88.3 111.8 100.5 82.2 68.8 68.9 62.0 38.4 57.7 116.0

Dry (24%) 100.7 103.4 113.1 136.5 108.7 91.2 82.3 76.5 60.4 49.6 89.5 113.8

Critical (15%) 136.3 146.4 162.4 164.8 140.1 126.2 117.4 106.1 92.6 85.5 102.5 126.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.9 1.6 10.1 -6.1 -0.8 19.9 27.7 27.1 15.6 5.5 12.2 4.4

20% -3.0 -11.1 -9.3 -10.9 -1.8 20.2 24.0 24.9 8.1 5.6 14.7 -0.9

30% -12.1 -14.8 -22.0 -23.1 8.3 18.1 22.0 23.6 14.9 2.6 4.5 -2.3

40% -9.5 -11.8 -32.1 -35.1 19.3 16.6 18.7 27.9 13.9 1.7 -1.0 -8.0

50% -23.5 -26.5 -72.9 -37.3 16.4 10.0 16.4 15.8 13.6 1.1 3.8 -7.4

60% -85.2 -82.0 -84.1 10.2 20.8 10.8 5.8 12.9 12.9 1.8 2.3 -9.0

70% -83.1 -81.4 -79.4 10.0 17.0 9.4 1.5 8.8 11.8 2.2 1.1 -14.3

80% -82.3 -75.1 -55.4 9.5 5.6 6.0 1.2 6.8 10.0 1.9 -0.2 -12.3

90% -72.3 -50.8 -11.2 14.8 9.2 0.5 2.4 -2.2 1.1 1.0 -0.4 -12.0

Full Simulation Period
b -38.1 -35.7 -35.9 -8.0 9.3 12.2 13.0 14.6 11.2 2.5 4.5 -6.7

Wet (32%) -43.3 -47.9 -39.2 6.3 12.3 3.0 2.0 4.9 5.0 0.2 1.4 -4.4

Above Normal (16%) -27.7 -19.5 -26.3 -9.8 16.9 11.0 10.9 14.9 14.4 1.4 -0.5 -34.3

Below Normal (13%) -44.7 -44.4 -46.8 -24.6 -9.4 6.0 10.9 20.1 25.0 4.7 -0.9 8.3

Dry (24%) -44.2 -35.9 -42.6 -13.0 10.8 23.1 24.9 20.7 9.6 4.5 15.2 -2.2

Critical (15%) -22.1 -18.7 -18.1 -13.7 9.2 20.7 21.6 20.1 11.5 3.0 4.1 -3.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.18.4. Banks Pumping Plant, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 166.0 185.8 193.1 193.8 142.0 105.3 80.7 69.3 71.3 67.6 99.2 131.1

20% 159.4 159.2 176.8 179.0 123.6 83.0 68.8 63.8 63.0 48.1 73.6 125.4

30% 157.2 149.8 167.2 158.0 100.3 72.4 56.4 58.1 47.0 42.9 66.5 116.8

40% 150.0 140.9 156.1 148.6 83.3 65.2 50.9 45.0 42.4 40.1 61.4 110.6

50% 146.0 136.6 148.1 140.5 77.9 60.0 45.8 41.2 39.2 37.6 52.1 106.4

60% 142.6 130.8 140.7 84.4 67.2 53.2 41.7 36.8 36.6 33.9 42.4 103.6

70% 135.7 123.4 124.7 69.5 56.9 45.8 37.3 35.3 34.6 30.9 38.5 100.6

80% 129.3 113.8 93.0 62.1 50.5 40.1 31.6 31.2 31.8 28.6 35.4 89.1

90% 112.7 85.2 45.2 50.0 39.9 34.7 22.4 19.9 29.5 27.1 31.9 82.3

Full Simulation Period
b 140.5 134.4 137.7 122.0 85.7 64.3 51.6 47.2 45.8 42.9 57.9 106.4

Wet (32%) 127.3 120.0 106.7 70.3 50.1 41.9 29.3 27.2 34.4 33.3 35.8 86.9

Above Normal (16%) 151.8 140.2 135.0 118.9 75.9 55.4 41.3 36.8 35.9 30.1 38.9 108.0

Below Normal (13%) 130.8 119.2 135.1 136.5 109.9 76.2 57.9 48.8 37.0 33.7 58.6 107.7

Dry (24%) 144.9 139.3 155.6 149.5 97.9 68.1 57.4 55.9 50.8 45.1 74.3 116.0

Critical (15%) 158.4 165.1 180.6 178.5 131.0 105.5 95.8 86.0 81.2 82.5 98.4 129.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 172.3 185.8 196.2 192.0 136.6 116.0 103.4 91.5 63.5 70.8 113.3 139.8

20% 159.3 160.5 175.1 177.8 120.1 99.5 90.4 78.3 52.5 50.0 79.8 128.9

30% 151.8 147.4 164.1 165.5 110.5 87.9 74.2 61.9 44.8 43.2 67.8 118.4

40% 149.3 141.0 157.8 149.9 96.8 76.9 61.0 48.4 39.3 41.0 61.6 113.4

50% 145.0 133.7 149.3 139.1 89.8 63.3 50.3 43.1 35.7 39.1 54.6 108.5

60% 138.6 131.8 140.0 96.4 77.3 57.2 43.0 37.6 33.7 35.8 44.3 103.1

70% 133.0 126.7 125.1 82.5 67.9 49.2 36.9 33.8 31.4 31.4 37.4 100.1

80% 127.8 113.4 97.1 69.8 52.0 39.6 31.3 31.1 28.9 29.0 35.7 90.7

90% 112.8 97.7 46.3 60.0 39.6 35.4 25.0 21.0 27.2 27.0 29.9 77.2

Full Simulation Period
b 139.6 136.6 138.9 126.3 89.1 71.8 59.3 51.7 43.3 44.1 60.3 107.3

Wet (32%) 125.9 121.7 110.3 81.3 54.4 41.7 29.8 27.5 30.4 32.9 35.6 83.9

Above Normal (16%) 154.7 146.8 138.6 129.7 87.2 58.7 42.9 36.7 32.5 30.2 38.6 109.6

Below Normal (13%) 130.6 117.6 135.3 142.5 102.2 77.3 62.7 56.0 40.6 38.5 61.9 120.5

Dry (24%) 141.3 142.1 157.8 153.2 104.9 86.6 74.6 62.1 44.6 47.9 82.5 115.6

Critical (15%) 158.5 166.4 173.2 160.3 128.1 121.7 112.4 99.3 83.3 82.1 98.9 129.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6.3 0.0 3.1 -1.8 -5.5 10.7 22.6 22.2 -7.8 3.2 14.2 8.7

20% -0.1 1.3 -1.8 -1.2 -3.5 16.5 21.6 14.5 -10.6 1.9 6.2 3.5

30% -5.4 -2.4 -3.1 7.5 10.2 15.6 17.8 3.8 -2.2 0.3 1.4 1.7

40% -0.7 0.1 1.7 1.3 13.5 11.7 10.2 3.4 -3.1 0.9 0.3 2.8

50% -1.1 -2.9 1.2 -1.3 11.9 3.4 4.5 1.9 -3.6 1.5 2.5 2.1

60% -4.0 1.0 -0.7 12.0 10.1 4.0 1.2 0.9 -2.9 1.9 1.9 -0.5

70% -2.7 3.3 0.4 13.0 11.0 3.4 -0.5 -1.5 -3.1 0.5 -1.1 -0.5

80% -1.5 -0.4 4.1 7.7 1.6 -0.5 -0.4 -0.1 -2.9 0.4 0.3 1.6

90% 0.1 12.5 1.1 10.0 -0.3 0.8 2.6 1.1 -2.3 -0.1 -2.0 -5.1

Full Simulation Period
b -0.9 2.2 1.2 4.3 3.4 7.5 7.7 4.5 -2.6 1.2 2.4 0.9

Wet (32%) -1.4 1.7 3.6 11.0 4.3 -0.2 0.5 0.2 -4.1 -0.4 -0.2 -3.0

Above Normal (16%) 2.9 6.5 3.6 10.8 11.3 3.3 1.6 -0.1 -3.4 0.1 -0.3 1.5

Below Normal (13%) -0.1 -1.7 0.2 6.1 -7.7 1.1 4.8 7.2 3.6 4.8 3.3 12.8

Dry (24%) -3.6 2.8 2.2 3.7 7.0 18.5 17.2 6.2 -6.2 2.8 8.2 -0.5

Critical (15%) 0.1 1.4 -7.4 -18.2 -2.8 16.2 16.5 13.3 2.2 -0.4 0.5 -0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.18.5. Banks Pumping Plant, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 166.0 185.8 193.1 193.8 142.0 105.3 80.7 69.3 71.3 67.6 99.2 131.1

20% 159.4 159.2 176.8 179.0 123.6 83.0 68.8 63.8 63.0 48.1 73.6 125.4

30% 157.2 149.8 167.2 158.0 100.3 72.4 56.4 58.1 47.0 42.9 66.5 116.8

40% 150.0 140.9 156.1 148.6 83.3 65.2 50.9 45.0 42.4 40.1 61.4 110.6

50% 146.0 136.6 148.1 140.5 77.9 60.0 45.8 41.2 39.2 37.6 52.1 106.4

60% 142.6 130.8 140.7 84.4 67.2 53.2 41.7 36.8 36.6 33.9 42.4 103.6

70% 135.7 123.4 124.7 69.5 56.9 45.8 37.3 35.3 34.6 30.9 38.5 100.6

80% 129.3 113.8 93.0 62.1 50.5 40.1 31.6 31.2 31.8 28.6 35.4 89.1

90% 112.7 85.2 45.2 50.0 39.9 34.7 22.4 19.9 29.5 27.1 31.9 82.3

Full Simulation Period
b 140.5 134.4 137.7 122.0 85.7 64.3 51.6 47.2 45.8 42.9 57.9 106.4

Wet (32%) 127.3 120.0 106.7 70.3 50.1 41.9 29.3 27.2 34.4 33.3 35.8 86.9

Above Normal (16%) 151.8 140.2 135.0 118.9 75.9 55.4 41.3 36.8 35.9 30.1 38.9 108.0

Below Normal (13%) 130.8 119.2 135.1 136.5 109.9 76.2 57.9 48.8 37.0 33.7 58.6 107.7

Dry (24%) 144.9 139.3 155.6 149.5 97.9 68.1 57.4 55.9 50.8 45.1 74.3 116.0

Critical (15%) 158.4 165.1 180.6 178.5 131.0 105.5 95.8 86.0 81.2 82.5 98.4 129.7

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 168.9 188.6 203.7 188.5 141.3 125.1 118.5 109.3 103.1 80.2 114.0 135.3

20% 159.9 158.7 169.7 167.8 122.1 103.3 96.7 95.4 82.2 59.0 94.3 125.6

30% 147.0 135.9 146.0 134.8 108.8 90.5 82.6 83.1 74.9 47.5 77.1 118.7

40% 141.8 130.7 124.0 113.1 102.8 81.6 69.2 65.4 60.9 42.3 61.8 112.6

50% 128.1 113.1 75.4 102.3 94.5 70.0 62.9 55.6 53.5 39.5 56.0 100.0

60% 58.5 48.5 56.6 94.6 88.1 63.9 47.6 47.7 49.7 37.0 44.6 95.0

70% 52.9 41.1 45.4 79.4 74.0 55.9 39.1 43.4 46.7 33.3 39.6 89.2

80% 48.5 39.0 36.7 71.8 57.5 46.1 32.7 37.8 44.5 30.2 34.3 77.3

90% 40.8 34.6 34.4 65.1 49.0 35.8 24.9 17.9 30.8 28.6 30.0 69.1

Full Simulation Period
b 103.7 99.6 101.8 114.3 95.3 76.9 66.5 64.0 62.7 46.7 64.3 101.4

Wet (32%) 84.5 73.5 69.0 76.6 62.6 45.1 31.4 31.1 39.2 33.5 37.1 82.3

Above Normal (16%) 127.7 122.8 106.9 108.6 92.8 66.4 51.7 49.0 50.1 31.7 38.3 73.5

Below Normal (13%) 85.8 75.4 88.4 111.7 100.3 82.0 68.5 64.8 64.1 39.4 57.9 117.8

Dry (24%) 102.4 103.4 112.1 138.6 109.8 91.6 85.6 82.7 72.6 52.7 96.0 118.3

Critical (15%) 137.7 146.7 162.3 164.2 140.4 127.7 124.6 119.3 109.9 88.4 104.2 129.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.9 2.7 10.6 -5.3 -0.7 19.8 37.8 39.9 31.8 12.6 14.8 4.2

20% 0.6 -0.6 -7.1 -11.2 -1.4 20.2 27.9 31.6 19.1 10.9 20.6 0.2

30% -10.2 -13.9 -21.2 -23.2 8.4 18.1 26.1 25.0 27.8 4.5 10.6 1.9

40% -8.2 -10.2 -32.1 -35.5 19.5 16.4 18.4 20.5 18.5 2.2 0.4 1.9

50% -17.9 -23.5 -72.8 -38.1 16.5 10.0 17.1 14.4 14.2 1.9 3.9 -6.4

60% -84.1 -82.3 -84.1 10.2 20.8 10.7 5.8 10.9 13.0 3.1 2.2 -8.6

70% -82.8 -82.4 -79.3 10.0 17.1 10.1 1.8 8.1 12.2 2.4 1.1 -11.4

80% -80.8 -74.8 -56.3 9.7 7.0 6.0 1.0 6.6 12.7 1.6 -1.1 -11.8

90% -71.9 -50.6 -10.9 15.1 9.2 1.1 2.5 -2.0 1.3 1.4 -1.9 -13.1

Full Simulation Period
b -36.8 -34.8 -36.0 -7.7 9.6 12.5 14.8 16.7 16.9 3.8 6.4 -5.0

Wet (32%) -42.8 -46.5 -37.7 6.3 12.4 3.3 2.1 3.9 4.7 0.2 1.3 -4.7

Above Normal (16%) -24.1 -17.4 -28.1 -10.3 16.9 11.0 10.4 12.2 14.2 1.6 -0.6 -34.6

Below Normal (13%) -44.9 -43.8 -46.7 -24.8 -9.6 5.8 10.6 15.9 27.1 5.7 -0.7 10.1

Dry (24%) -42.5 -35.9 -43.6 -11.0 12.0 23.5 28.2 26.8 21.7 7.6 21.7 2.3

Critical (15%) -20.7 -18.4 -18.3 -14.3 9.4 22.2 28.8 33.3 28.7 5.9 5.8 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.18.6. Banks Pumping Plant, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-329 July 2015



B.19. Old River at Rock Slough Chloride Concentration 

 

1 

2  

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-330 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 255.2 275.8 258.9 201.0 95.1 61.2 63.0 58.8 40.3 89.3 155.8 207.5

20% 233.0 212.0 226.9 165.4 84.7 47.7 54.8 52.8 31.5 58.8 135.7 191.7

30% 213.2 183.6 190.0 126.9 65.6 40.1 47.8 49.9 28.9 50.0 111.1 178.8

40% 196.7 168.5 120.7 104.2 59.5 36.1 44.8 46.3 28.1 44.7 91.2 164.3

50% 181.9 124.1 72.5 86.8 49.9 32.7 41.2 43.9 27.1 30.2 78.6 140.9

60% 32.8 37.2 50.1 72.7 43.2 29.4 39.9 41.1 26.4 26.1 66.1 123.3

70% 30.3 24.7 38.6 50.8 34.7 27.0 35.7 36.9 25.3 24.8 55.2 114.5

80% 29.1 23.0 28.6 39.1 31.5 24.2 30.5 29.7 23.9 23.4 50.0 96.0

90% 27.7 21.8 24.2 30.8 27.8 23.3 26.3 20.0 22.9 21.9 42.0 85.7

Full Simulation Period
b 133.3 125.6 118.7 102.3 58.7 38.1 43.3 42.5 31.2 47.5 90.2 143.4

Wet (32%) 95.1 80.5 60.7 51.3 42.8 31.9 33.0 34.4 24.6 23.4 49.2 103.3

Above Normal (16%) 177.3 159.9 119.0 86.0 48.5 30.3 46.3 49.3 26.2 25.3 57.1 89.6

Below Normal (13%) 93.9 87.2 104.5 103.1 56.8 34.9 50.3 51.2 29.1 41.4 85.5 181.0

Dry (24%) 134.8 134.2 143.2 137.1 65.1 39.7 44.2 39.8 28.3 66.0 127.9 172.5

Critical (15%) 202.0 207.0 215.9 171.7 94.8 59.9 54.2 49.3 58.0 98.4 156.7 205.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 257.7 275.2 280.8 231.3 145.5 59.5 40.3 37.7 39.9 86.2 150.0 209.0

20% 236.7 236.6 245.5 201.4 99.0 48.8 33.3 31.4 31.1 50.6 113.7 195.6

30% 224.6 215.3 239.7 181.6 69.6 42.7 30.3 27.9 28.1 45.9 101.2 185.5

40% 218.2 199.1 229.5 165.4 56.6 31.1 27.0 26.4 26.3 37.9 91.5 173.3

50% 210.2 191.5 197.8 120.7 47.0 28.8 25.7 25.2 24.2 29.3 74.3 169.4

60% 204.9 184.6 178.5 86.1 37.0 26.5 25.0 24.5 23.1 26.1 65.1 164.3

70% 196.0 173.4 148.4 42.8 33.1 24.4 24.2 23.4 22.1 24.9 51.0 161.2

80% 187.2 140.7 98.8 33.8 29.6 23.1 23.0 22.5 21.5 23.1 45.0 145.0

90% 164.1 90.2 31.6 27.4 23.4 21.0 21.8 20.7 20.7 22.2 38.8 123.3

Full Simulation Period
b 205.5 188.4 183.9 124.6 65.1 36.6 30.0 28.0 30.1 44.3 83.9 168.1

Wet (32%) 182.9 169.9 126.1 53.6 37.4 32.4 27.8 22.4 23.0 23.2 44.5 134.4

Above Normal (16%) 228.2 193.7 177.4 115.3 46.0 27.6 25.7 23.4 22.0 24.8 56.0 169.5

Below Normal (13%) 186.4 164.8 187.7 154.4 94.3 38.7 29.6 26.9 24.2 40.9 85.3 170.7

Dry (24%) 211.0 195.1 219.0 163.6 77.1 34.0 27.9 29.1 27.9 53.2 110.8 181.9

Critical (15%) 238.4 233.2 254.5 196.0 99.3 58.1 43.2 44.0 62.9 99.0 153.2 213.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2.6 -0.6 21.9 30.3 50.4 -1.7 -22.7 -21.1 -0.4 -3.1 -5.8 1.6

20% 3.7 24.5 18.6 36.1 14.3 1.1 -21.5 -21.4 -0.4 -8.2 -21.9 3.9

30% 11.3 31.7 49.7 54.7 3.9 2.5 -17.4 -21.9 -0.8 -4.1 -9.8 6.8

40% 21.6 30.7 108.8 61.1 -2.9 -4.9 -17.8 -19.9 -1.8 -6.8 0.3 9.0

50% 28.3 67.4 125.3 33.9 -2.9 -3.8 -15.5 -18.7 -2.9 -0.9 -4.3 28.5

60% 172.2 147.4 128.5 13.5 -6.2 -2.8 -14.9 -16.6 -3.3 -0.1 -1.0 41.0

70% 165.7 148.7 109.8 -8.0 -1.5 -2.6 -11.6 -13.5 -3.2 0.1 -4.2 46.6

80% 158.1 117.7 70.2 -5.2 -1.9 -1.2 -7.4 -7.2 -2.3 -0.2 -5.0 49.0

90% 136.4 68.4 7.5 -3.4 -4.4 -2.3 -4.5 0.7 -2.2 0.3 -3.1 37.6

Full Simulation Period
b 72.2 62.8 65.3 22.3 6.5 -1.4 -13.3 -14.6 -1.2 -3.2 -6.4 24.7

Wet (32%) 87.8 89.3 65.4 2.2 -5.4 0.5 -5.2 -12.0 -1.6 -0.1 -4.7 31.1

Above Normal (16%) 50.8 33.8 58.4 29.4 -2.6 -2.7 -20.6 -25.9 -4.2 -0.4 -1.0 79.9

Below Normal (13%) 92.5 77.6 83.2 51.3 37.5 3.8 -20.7 -24.3 -4.9 -0.5 -0.1 -10.3

Dry (24%) 76.2 60.9 75.8 26.5 12.0 -5.7 -16.3 -10.6 -0.3 -12.7 -17.2 9.5

Critical (15%) 36.4 26.2 38.6 24.3 4.4 -1.8 -11.0 -5.4 4.9 0.6 -3.6 8.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.19.1. Old River at Rock Slough, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 255.2 275.8 258.9 201.0 95.1 61.2 63.0 58.8 40.3 89.3 155.8 207.5

20% 233.0 212.0 226.9 165.4 84.7 47.7 54.8 52.8 31.5 58.8 135.7 191.7

30% 213.2 183.6 190.0 126.9 65.6 40.1 47.8 49.9 28.9 50.0 111.1 178.8

40% 196.7 168.5 120.7 104.2 59.5 36.1 44.8 46.3 28.1 44.7 91.2 164.3

50% 181.9 124.1 72.5 86.8 49.9 32.7 41.2 43.9 27.1 30.2 78.6 140.9

60% 32.8 37.2 50.1 72.7 43.2 29.4 39.9 41.1 26.4 26.1 66.1 123.3

70% 30.3 24.7 38.6 50.8 34.7 27.0 35.7 36.9 25.3 24.8 55.2 114.5

80% 29.1 23.0 28.6 39.1 31.5 24.2 30.5 29.7 23.9 23.4 50.0 96.0

90% 27.7 21.8 24.2 30.8 27.8 23.3 26.3 20.0 22.9 21.9 42.0 85.7

Full Simulation Period
b 133.3 125.6 118.7 102.3 58.7 38.1 43.3 42.5 31.2 47.5 90.2 143.4

Wet (32%) 95.1 80.5 60.7 51.3 42.8 31.9 33.0 34.4 24.6 23.4 49.2 103.3

Above Normal (16%) 177.3 159.9 119.0 86.0 48.5 30.3 46.3 49.3 26.2 25.3 57.1 89.6

Below Normal (13%) 93.9 87.2 104.5 103.1 56.8 34.9 50.3 51.2 29.1 41.4 85.5 181.0

Dry (24%) 134.8 134.2 143.2 137.1 65.1 39.7 44.2 39.8 28.3 66.0 127.9 172.5

Critical (15%) 202.0 207.0 215.9 171.7 94.8 59.9 54.2 49.3 58.0 98.4 156.7 205.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 256.5 270.6 280.0 204.8 94.0 52.7 48.3 39.4 36.8 106.4 158.9 217.0

20% 237.6 237.7 251.2 184.1 77.5 45.1 38.7 32.4 29.4 59.2 131.4 194.0

30% 227.5 215.5 235.5 167.5 65.3 38.5 33.6 27.1 26.5 53.9 102.4 184.5

40% 219.4 197.8 225.3 143.0 56.8 33.5 29.8 25.3 24.7 43.1 95.3 179.6

50% 208.4 190.1 195.7 121.4 45.5 30.5 27.7 23.8 22.7 29.9 81.8 172.0

60% 200.5 183.0 176.3 82.0 39.9 27.5 25.2 23.0 22.0 26.7 64.1 164.6

70% 191.0 175.1 142.8 46.7 35.5 25.5 24.3 22.0 21.0 25.0 52.1 159.2

80% 185.4 158.7 95.0 39.6 29.1 23.5 23.5 21.1 20.2 23.9 43.4 144.5

90% 169.1 105.3 35.0 28.3 24.8 21.9 22.0 19.3 19.2 22.7 36.3 126.7

Full Simulation Period
b 205.6 192.5 180.7 114.9 55.8 36.0 31.7 27.4 28.6 48.5 87.1 168.2

Wet (32%) 180.9 173.5 126.0 58.3 39.2 30.3 26.4 21.0 21.1 23.6 43.3 129.5

Above Normal (16%) 234.8 204.3 175.4 109.7 44.4 27.4 26.4 22.5 21.1 25.7 56.0 171.2

Below Normal (13%) 187.4 161.4 188.8 137.3 60.7 32.7 31.5 27.8 24.7 48.0 91.4 185.5

Dry (24%) 208.6 202.1 218.7 150.0 62.1 37.3 32.7 28.1 26.4 65.0 121.1 179.5

Critical (15%) 239.1 233.0 234.4 163.8 89.3 58.7 47.6 45.1 60.4 100.2 155.5 213.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.3 -5.2 21.1 3.8 -1.1 -8.4 -14.7 -19.4 -3.6 17.1 3.2 9.5

20% 4.6 25.7 24.4 18.7 -7.2 -2.7 -16.1 -20.4 -2.0 0.4 -4.3 2.4

30% 14.3 31.9 45.5 40.6 -0.3 -1.6 -14.2 -22.8 -2.3 3.9 -8.6 5.7

40% 22.7 29.3 104.6 38.7 -2.7 -2.6 -15.0 -21.0 -3.4 -1.6 4.0 15.3

50% 26.5 66.0 123.1 34.5 -4.4 -2.2 -13.5 -20.0 -4.5 -0.4 3.2 31.1

60% 167.7 145.9 126.2 9.3 -3.4 -1.9 -14.7 -18.1 -4.4 0.6 -2.0 41.3

70% 160.7 150.4 104.2 -4.0 0.8 -1.6 -11.4 -14.9 -4.3 0.2 -3.2 44.7

80% 156.3 135.6 66.4 0.6 -2.4 -0.8 -7.0 -8.5 -3.7 0.5 -6.7 48.6

90% 141.4 83.5 10.9 -2.5 -2.9 -1.4 -4.3 -0.7 -3.7 0.7 -5.7 41.0

Full Simulation Period
b 72.3 66.8 62.1 12.6 -2.8 -2.0 -11.5 -15.1 -2.6 1.1 -3.1 24.8

Wet (32%) 85.8 93.0 65.3 7.0 -3.6 -1.6 -6.6 -13.4 -3.5 0.2 -5.9 26.1

Above Normal (16%) 57.4 44.4 56.3 23.7 -4.1 -2.8 -19.9 -26.8 -5.1 0.5 -1.1 81.6

Below Normal (13%) 93.5 74.2 84.3 34.3 3.9 -2.2 -18.8 -23.4 -4.4 6.6 6.0 4.5

Dry (24%) 73.8 67.9 75.6 12.9 -3.0 -2.4 -11.5 -11.6 -1.9 -1.0 -6.8 7.0

Critical (15%) 37.1 26.0 18.5 -7.9 -5.6 -1.2 -6.7 -4.3 2.4 1.8 -1.2 8.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.19.2. Old River at Rock Slough, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 255.2 275.8 258.9 201.0 95.1 61.2 63.0 58.8 40.3 89.3 155.8 207.5

20% 233.0 212.0 226.9 165.4 84.7 47.7 54.8 52.8 31.5 58.8 135.7 191.7

30% 213.2 183.6 190.0 126.9 65.6 40.1 47.8 49.9 28.9 50.0 111.1 178.8

40% 196.7 168.5 120.7 104.2 59.5 36.1 44.8 46.3 28.1 44.7 91.2 164.3

50% 181.9 124.1 72.5 86.8 49.9 32.7 41.2 43.9 27.1 30.2 78.6 140.9

60% 32.8 37.2 50.1 72.7 43.2 29.4 39.9 41.1 26.4 26.1 66.1 123.3

70% 30.3 24.7 38.6 50.8 34.7 27.0 35.7 36.9 25.3 24.8 55.2 114.5

80% 29.1 23.0 28.6 39.1 31.5 24.2 30.5 29.7 23.9 23.4 50.0 96.0

90% 27.7 21.8 24.2 30.8 27.8 23.3 26.3 20.0 22.9 21.9 42.0 85.7

Full Simulation Period
b 133.3 125.6 118.7 102.3 58.7 38.1 43.3 42.5 31.2 47.5 90.2 143.4

Wet (32%) 95.1 80.5 60.7 51.3 42.8 31.9 33.0 34.4 24.6 23.4 49.2 103.3

Above Normal (16%) 177.3 159.9 119.0 86.0 48.5 30.3 46.3 49.3 26.2 25.3 57.1 89.6

Below Normal (13%) 93.9 87.2 104.5 103.1 56.8 34.9 50.3 51.2 29.1 41.4 85.5 181.0

Dry (24%) 134.8 134.2 143.2 137.1 65.1 39.7 44.2 39.8 28.3 66.0 127.9 172.5

Critical (15%) 202.0 207.0 215.9 171.7 94.8 59.9 54.2 49.3 58.0 98.4 156.7 205.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 265.2 274.3 257.6 214.2 95.4 61.1 82.8 87.5 49.7 93.2 159.7 208.8

20% 233.8 224.5 220.5 168.4 84.8 48.0 71.4 83.3 40.6 68.0 144.1 192.4

30% 216.1 187.1 191.2 127.9 67.2 39.7 65.3 77.5 33.7 52.5 115.6 185.5

40% 203.4 166.2 135.2 104.7 59.6 36.2 60.5 67.3 30.2 46.1 93.6 168.2

50% 178.1 127.0 67.3 87.5 49.7 32.7 53.1 61.3 28.6 29.9 79.1 144.5

60% 33.0 36.8 49.6 72.0 43.5 29.3 46.2 53.2 27.3 26.1 64.4 123.2

70% 30.2 24.5 39.1 48.5 34.6 27.0 41.5 48.6 26.0 24.9 56.2 114.4

80% 29.2 23.0 28.5 39.1 31.5 24.2 34.5 43.3 25.1 23.6 49.2 97.2

90% 28.1 21.8 24.2 30.8 27.8 23.3 26.6 20.0 23.8 21.8 41.9 84.4

Full Simulation Period
b 134.6 126.0 118.6 103.2 59.7 38.4 54.8 59.9 34.0 48.4 92.8 145.7

Wet (32%) 95.4 83.3 62.5 51.3 43.3 32.1 33.2 35.7 25.0 23.4 49.2 102.5

Above Normal (16%) 181.7 158.1 116.3 85.4 48.6 30.3 47.6 53.3 27.1 25.4 56.7 89.2

Below Normal (13%) 93.6 88.2 104.3 102.9 56.5 34.7 58.5 67.1 32.7 42.7 85.8 183.6

Dry (24%) 136.5 132.9 142.6 140.4 66.0 39.9 67.7 75.5 35.1 71.5 137.0 179.0

Critical (15%) 202.7 206.9 215.7 173.2 99.8 62.1 84.6 86.9 60.3 94.2 159.2 210.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 10.1 -1.5 -1.3 13.3 0.3 -0.1 19.8 28.7 9.3 3.9 4.0 1.3

20% 0.7 12.5 -6.4 3.1 0.2 0.3 16.6 30.5 9.2 9.2 8.4 0.7

30% 2.9 3.5 1.2 1.1 1.6 -0.4 17.6 27.6 4.9 2.5 4.6 6.7

40% 6.7 -2.2 14.5 0.5 0.2 0.1 15.7 21.0 2.0 1.5 2.4 3.9

50% -3.8 2.9 -5.2 0.7 -0.2 0.0 11.9 17.4 1.5 -0.4 0.5 3.6

60% 0.3 -0.3 -0.4 -0.7 0.3 0.0 6.3 12.1 0.9 0.0 -1.7 -0.1

70% -0.2 -0.1 0.5 -2.3 0.0 0.0 5.8 11.7 0.7 0.1 1.0 -0.1

80% 0.1 -0.1 0.0 0.0 0.0 0.0 4.0 13.7 1.2 0.3 -0.8 1.2

90% 0.4 0.0 0.0 0.0 0.0 0.0 0.3 0.0 1.0 -0.1 0.0 -1.4

Full Simulation Period
b 1.3 0.4 -0.1 0.9 1.1 0.4 11.5 17.4 2.7 0.9 2.5 2.3

Wet (32%) 0.3 2.8 1.8 0.0 0.5 0.2 0.2 1.3 0.3 0.0 0.0 -0.9

Above Normal (16%) 4.4 -1.8 -2.7 -0.6 0.1 0.0 1.3 4.0 0.9 0.2 -0.4 -0.4

Below Normal (13%) -0.3 1.0 -0.2 -0.2 -0.3 -0.2 8.2 15.9 3.5 1.3 0.3 2.6

Dry (24%) 1.7 -1.3 -0.5 3.3 0.9 0.2 23.5 35.7 6.9 5.5 9.0 6.5

Critical (15%) 0.7 -0.2 -0.3 1.5 4.9 2.2 30.3 37.5 2.3 -4.1 2.5 4.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.19.3. Old River at Rock Slough, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-333 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 257.7 275.2 280.8 231.3 145.5 59.5 40.3 37.7 39.9 86.2 150.0 209.0

20% 236.7 236.6 245.5 201.4 99.0 48.8 33.3 31.4 31.1 50.6 113.7 195.6

30% 224.6 215.3 239.7 181.6 69.6 42.7 30.3 27.9 28.1 45.9 101.2 185.5

40% 218.2 199.1 229.5 165.4 56.6 31.1 27.0 26.4 26.3 37.9 91.5 173.3

50% 210.2 191.5 197.8 120.7 47.0 28.8 25.7 25.2 24.2 29.3 74.3 169.4

60% 204.9 184.6 178.5 86.1 37.0 26.5 25.0 24.5 23.1 26.1 65.1 164.3

70% 196.0 173.4 148.4 42.8 33.1 24.4 24.2 23.4 22.1 24.9 51.0 161.2

80% 187.2 140.7 98.8 33.8 29.6 23.1 23.0 22.5 21.5 23.1 45.0 145.0

90% 164.1 90.2 31.6 27.4 23.4 21.0 21.8 20.7 20.7 22.2 38.8 123.3

Full Simulation Period
b 205.5 188.4 183.9 124.6 65.1 36.6 30.0 28.0 30.1 44.3 83.9 168.1

Wet (32%) 182.9 169.9 126.1 53.6 37.4 32.4 27.8 22.4 23.0 23.2 44.5 134.4

Above Normal (16%) 228.2 193.7 177.4 115.3 46.0 27.6 25.7 23.4 22.0 24.8 56.0 169.5

Below Normal (13%) 186.4 164.8 187.7 154.4 94.3 38.7 29.6 26.9 24.2 40.9 85.3 170.7

Dry (24%) 211.0 195.1 219.0 163.6 77.1 34.0 27.9 29.1 27.9 53.2 110.8 181.9

Critical (15%) 238.4 233.2 254.5 196.0 99.3 58.1 43.2 44.0 62.9 99.0 153.2 213.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 255.2 275.8 258.9 201.0 95.1 61.2 63.0 58.8 40.3 89.3 155.8 207.5

20% 233.0 212.0 226.9 165.4 84.7 47.7 54.8 52.8 31.5 58.8 135.7 191.7

30% 213.2 183.6 190.0 126.9 65.6 40.1 47.8 49.9 28.9 50.0 111.1 178.8

40% 196.7 168.5 120.7 104.2 59.5 36.1 44.8 46.3 28.1 44.7 91.2 164.3

50% 181.9 124.1 72.5 86.8 49.9 32.7 41.2 43.9 27.1 30.2 78.6 140.9

60% 32.8 37.2 50.1 72.7 43.2 29.4 39.9 41.1 26.4 26.1 66.1 123.3

70% 30.3 24.7 38.6 50.8 34.7 27.0 35.7 36.9 25.3 24.8 55.2 114.5

80% 29.1 23.0 28.6 39.1 31.5 24.2 30.5 29.7 23.9 23.4 50.0 96.0

90% 27.7 21.8 24.2 30.8 27.8 23.3 26.3 20.0 22.9 21.9 42.0 85.7

Full Simulation Period
b 133.3 125.6 118.7 102.3 58.7 38.1 43.3 42.5 31.2 47.5 90.2 143.4

Wet (32%) 95.1 80.5 60.7 51.3 42.8 31.9 33.0 34.4 24.6 23.4 49.2 103.3

Above Normal (16%) 177.3 159.9 119.0 86.0 48.5 30.3 46.3 49.3 26.2 25.3 57.1 89.6

Below Normal (13%) 93.9 87.2 104.5 103.1 56.8 34.9 50.3 51.2 29.1 41.4 85.5 181.0

Dry (24%) 134.8 134.2 143.2 137.1 65.1 39.7 44.2 39.8 28.3 66.0 127.9 172.5

Critical (15%) 202.0 207.0 215.9 171.7 94.8 59.9 54.2 49.3 58.0 98.4 156.7 205.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2.6 0.6 -21.9 -30.3 -50.4 1.7 22.7 21.1 0.4 3.1 5.8 -1.6

20% -3.7 -24.5 -18.6 -36.1 -14.3 -1.1 21.5 21.4 0.4 8.2 21.9 -3.9

30% -11.3 -31.7 -49.7 -54.7 -3.9 -2.5 17.4 21.9 0.8 4.1 9.8 -6.8

40% -21.6 -30.7 -108.8 -61.1 2.9 4.9 17.8 19.9 1.8 6.8 -0.3 -9.0

50% -28.3 -67.4 -125.3 -33.9 2.9 3.8 15.5 18.7 2.9 0.9 4.3 -28.5

60% -172.2 -147.4 -128.5 -13.5 6.2 2.8 14.9 16.6 3.3 0.1 1.0 -41.0

70% -165.7 -148.7 -109.8 8.0 1.5 2.6 11.6 13.5 3.2 -0.1 4.2 -46.6

80% -158.1 -117.7 -70.2 5.2 1.9 1.2 7.4 7.2 2.3 0.2 5.0 -49.0

90% -136.4 -68.4 -7.5 3.4 4.4 2.3 4.5 -0.7 2.2 -0.3 3.1 -37.6

Full Simulation Period
b -72.2 -62.8 -65.3 -22.3 -6.5 1.4 13.3 14.6 1.2 3.2 6.4 -24.7

Wet (32%) -87.8 -89.3 -65.4 -2.2 5.4 -0.5 5.2 12.0 1.6 0.1 4.7 -31.1

Above Normal (16%) -50.8 -33.8 -58.4 -29.4 2.6 2.7 20.6 25.9 4.2 0.4 1.0 -79.9

Below Normal (13%) -92.5 -77.6 -83.2 -51.3 -37.5 -3.8 20.7 24.3 4.9 0.5 0.1 10.3

Dry (24%) -76.2 -60.9 -75.8 -26.5 -12.0 5.7 16.3 10.6 0.3 12.7 17.2 -9.5

Critical (15%) -36.4 -26.2 -38.6 -24.3 -4.4 1.8 11.0 5.4 -4.9 -0.6 3.6 -8.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.19.4. Old River at Rock Slough, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-334 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 257.7 275.2 280.8 231.3 145.5 59.5 40.3 37.7 39.9 86.2 150.0 209.0

20% 236.7 236.6 245.5 201.4 99.0 48.8 33.3 31.4 31.1 50.6 113.7 195.6

30% 224.6 215.3 239.7 181.6 69.6 42.7 30.3 27.9 28.1 45.9 101.2 185.5

40% 218.2 199.1 229.5 165.4 56.6 31.1 27.0 26.4 26.3 37.9 91.5 173.3

50% 210.2 191.5 197.8 120.7 47.0 28.8 25.7 25.2 24.2 29.3 74.3 169.4

60% 204.9 184.6 178.5 86.1 37.0 26.5 25.0 24.5 23.1 26.1 65.1 164.3

70% 196.0 173.4 148.4 42.8 33.1 24.4 24.2 23.4 22.1 24.9 51.0 161.2

80% 187.2 140.7 98.8 33.8 29.6 23.1 23.0 22.5 21.5 23.1 45.0 145.0

90% 164.1 90.2 31.6 27.4 23.4 21.0 21.8 20.7 20.7 22.2 38.8 123.3

Full Simulation Period
b 205.5 188.4 183.9 124.6 65.1 36.6 30.0 28.0 30.1 44.3 83.9 168.1

Wet (32%) 182.9 169.9 126.1 53.6 37.4 32.4 27.8 22.4 23.0 23.2 44.5 134.4

Above Normal (16%) 228.2 193.7 177.4 115.3 46.0 27.6 25.7 23.4 22.0 24.8 56.0 169.5

Below Normal (13%) 186.4 164.8 187.7 154.4 94.3 38.7 29.6 26.9 24.2 40.9 85.3 170.7

Dry (24%) 211.0 195.1 219.0 163.6 77.1 34.0 27.9 29.1 27.9 53.2 110.8 181.9

Critical (15%) 238.4 233.2 254.5 196.0 99.3 58.1 43.2 44.0 62.9 99.0 153.2 213.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 256.5 270.6 280.0 204.8 94.0 52.7 48.3 39.4 36.8 106.4 158.9 217.0

20% 237.6 237.7 251.2 184.1 77.5 45.1 38.7 32.4 29.4 59.2 131.4 194.0

30% 227.5 215.5 235.5 167.5 65.3 38.5 33.6 27.1 26.5 53.9 102.4 184.5

40% 219.4 197.8 225.3 143.0 56.8 33.5 29.8 25.3 24.7 43.1 95.3 179.6

50% 208.4 190.1 195.7 121.4 45.5 30.5 27.7 23.8 22.7 29.9 81.8 172.0

60% 200.5 183.0 176.3 82.0 39.9 27.5 25.2 23.0 22.0 26.7 64.1 164.6

70% 191.0 175.1 142.8 46.7 35.5 25.5 24.3 22.0 21.0 25.0 52.1 159.2

80% 185.4 158.7 95.0 39.6 29.1 23.5 23.5 21.1 20.2 23.9 43.4 144.5

90% 169.1 105.3 35.0 28.3 24.8 21.9 22.0 19.3 19.2 22.7 36.3 126.7

Full Simulation Period
b 205.6 192.5 180.7 114.9 55.8 36.0 31.7 27.4 28.6 48.5 87.1 168.2

Wet (32%) 180.9 173.5 126.0 58.3 39.2 30.3 26.4 21.0 21.1 23.6 43.3 129.5

Above Normal (16%) 234.8 204.3 175.4 109.7 44.4 27.4 26.4 22.5 21.1 25.7 56.0 171.2

Below Normal (13%) 187.4 161.4 188.8 137.3 60.7 32.7 31.5 27.8 24.7 48.0 91.4 185.5

Dry (24%) 208.6 202.1 218.7 150.0 62.1 37.3 32.7 28.1 26.4 65.0 121.1 179.5

Critical (15%) 239.1 233.0 234.4 163.8 89.3 58.7 47.6 45.1 60.4 100.2 155.5 213.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.2 -4.6 -0.8 -26.5 -51.5 -6.7 8.0 1.7 -3.2 20.2 8.9 8.0

20% 0.9 1.1 5.8 -17.4 -21.5 -3.7 5.4 1.0 -1.6 8.5 17.7 -1.6

30% 2.9 0.2 -4.2 -14.1 -4.2 -4.2 3.2 -0.9 -1.6 8.0 1.2 -1.0

40% 1.1 -1.3 -4.1 -22.4 0.2 2.4 2.8 -1.1 -1.6 5.2 3.7 6.2

50% -1.8 -1.4 -2.2 0.6 -1.6 1.7 2.1 -1.3 -1.5 0.6 7.5 2.6

60% -4.5 -1.6 -2.3 -4.1 2.9 1.0 0.2 -1.5 -1.1 0.7 -1.0 0.3

70% -5.0 1.7 -5.6 4.0 2.4 1.0 0.1 -1.3 -1.1 0.2 1.0 -1.9

80% -1.8 18.0 -3.8 5.8 -0.5 0.4 0.4 -1.4 -1.3 0.8 -1.7 -0.4

90% 5.0 15.1 3.4 0.9 1.4 0.9 0.2 -1.4 -1.5 0.5 -2.5 3.4

Full Simulation Period
b 0.1 4.1 -3.2 -9.7 -9.3 -0.6 1.7 -0.5 -1.4 4.2 3.3 0.1

Wet (32%) -2.0 3.7 -0.1 4.8 1.8 -2.1 -1.4 -1.4 -1.9 0.3 -1.3 -5.0

Above Normal (16%) 6.6 10.6 -2.1 -5.7 -1.6 -0.2 0.7 -0.9 -0.9 0.9 -0.1 1.7

Below Normal (13%) 1.0 -3.4 1.1 -17.0 -33.6 -6.0 1.9 0.9 0.5 7.1 6.1 14.8

Dry (24%) -2.4 7.0 -0.3 -13.7 -15.0 3.3 4.8 -1.0 -1.6 11.7 10.3 -2.5

Critical (15%) 0.7 -0.2 -20.1 -32.2 -10.0 0.5 4.4 1.1 -2.5 1.2 2.3 0.1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.19.5. Old River at Rock Slough, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-335 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 257.7 275.2 280.8 231.3 145.5 59.5 40.3 37.7 39.9 86.2 150.0 209.0

20% 236.7 236.6 245.5 201.4 99.0 48.8 33.3 31.4 31.1 50.6 113.7 195.6

30% 224.6 215.3 239.7 181.6 69.6 42.7 30.3 27.9 28.1 45.9 101.2 185.5

40% 218.2 199.1 229.5 165.4 56.6 31.1 27.0 26.4 26.3 37.9 91.5 173.3

50% 210.2 191.5 197.8 120.7 47.0 28.8 25.7 25.2 24.2 29.3 74.3 169.4

60% 204.9 184.6 178.5 86.1 37.0 26.5 25.0 24.5 23.1 26.1 65.1 164.3

70% 196.0 173.4 148.4 42.8 33.1 24.4 24.2 23.4 22.1 24.9 51.0 161.2

80% 187.2 140.7 98.8 33.8 29.6 23.1 23.0 22.5 21.5 23.1 45.0 145.0

90% 164.1 90.2 31.6 27.4 23.4 21.0 21.8 20.7 20.7 22.2 38.8 123.3

Full Simulation Period
b 205.5 188.4 183.9 124.6 65.1 36.6 30.0 28.0 30.1 44.3 83.9 168.1

Wet (32%) 182.9 169.9 126.1 53.6 37.4 32.4 27.8 22.4 23.0 23.2 44.5 134.4

Above Normal (16%) 228.2 193.7 177.4 115.3 46.0 27.6 25.7 23.4 22.0 24.8 56.0 169.5

Below Normal (13%) 186.4 164.8 187.7 154.4 94.3 38.7 29.6 26.9 24.2 40.9 85.3 170.7

Dry (24%) 211.0 195.1 219.0 163.6 77.1 34.0 27.9 29.1 27.9 53.2 110.8 181.9

Critical (15%) 238.4 233.2 254.5 196.0 99.3 58.1 43.2 44.0 62.9 99.0 153.2 213.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 265.2 274.3 257.6 214.2 95.4 61.1 82.8 87.5 49.7 93.2 159.7 208.8

20% 233.8 224.5 220.5 168.4 84.8 48.0 71.4 83.3 40.6 68.0 144.1 192.4

30% 216.1 187.1 191.2 127.9 67.2 39.7 65.3 77.5 33.7 52.5 115.6 185.5

40% 203.4 166.2 135.2 104.7 59.6 36.2 60.5 67.3 30.2 46.1 93.6 168.2

50% 178.1 127.0 67.3 87.5 49.7 32.7 53.1 61.3 28.6 29.9 79.1 144.5

60% 33.0 36.8 49.6 72.0 43.5 29.3 46.2 53.2 27.3 26.1 64.4 123.2

70% 30.2 24.5 39.1 48.5 34.6 27.0 41.5 48.6 26.0 24.9 56.2 114.4

80% 29.2 23.0 28.5 39.1 31.5 24.2 34.5 43.3 25.1 23.6 49.2 97.2

90% 28.1 21.8 24.2 30.8 27.8 23.3 26.6 20.0 23.8 21.8 41.9 84.4

Full Simulation Period
b 134.6 126.0 118.6 103.2 59.7 38.4 54.8 59.9 34.0 48.4 92.8 145.7

Wet (32%) 95.4 83.3 62.5 51.3 43.3 32.1 33.2 35.7 25.0 23.4 49.2 102.5

Above Normal (16%) 181.7 158.1 116.3 85.4 48.6 30.3 47.6 53.3 27.1 25.4 56.7 89.2

Below Normal (13%) 93.6 88.2 104.3 102.9 56.5 34.7 58.5 67.1 32.7 42.7 85.8 183.6

Dry (24%) 136.5 132.9 142.6 140.4 66.0 39.9 67.7 75.5 35.1 71.5 137.0 179.0

Critical (15%) 202.7 206.9 215.7 173.2 99.8 62.1 84.6 86.9 60.3 94.2 159.2 210.4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 7.5 -0.9 -23.2 -17.1 -50.1 1.6 42.5 49.8 9.7 7.0 9.8 -0.3

20% -2.9 -12.1 -25.0 -33.0 -14.2 -0.8 38.2 52.0 9.6 17.4 30.3 -3.2

30% -8.5 -28.2 -48.5 -53.7 -2.4 -2.9 35.0 49.6 5.6 6.6 14.4 0.0

40% -14.9 -32.9 -94.3 -60.6 3.0 5.0 33.5 40.9 3.9 8.3 2.1 -5.1

50% -32.1 -64.5 -130.5 -33.2 2.6 3.8 27.5 36.1 4.4 0.6 4.8 -25.0

60% -171.9 -147.8 -128.9 -14.2 6.5 2.8 21.2 28.8 4.2 0.1 -0.7 -41.1

70% -165.8 -148.9 -109.3 5.7 1.5 2.6 17.3 25.2 3.9 0.0 5.1 -46.8

80% -158.0 -117.7 -70.2 5.2 1.9 1.2 11.4 20.8 3.5 0.5 4.2 -47.8

90% -136.0 -68.4 -7.4 3.4 4.4 2.3 4.8 -0.7 3.2 -0.4 3.1 -39.0

Full Simulation Period
b -71.0 -62.4 -65.4 -21.3 -5.4 1.8 24.8 31.9 3.9 4.1 8.9 -22.4

Wet (32%) -87.5 -86.5 -63.6 -2.2 5.9 -0.4 5.4 13.3 2.0 0.1 4.6 -32.0

Above Normal (16%) -46.4 -35.6 -61.1 -29.9 2.6 2.7 21.9 30.0 5.0 0.6 0.6 -80.4

Below Normal (13%) -92.8 -76.6 -83.4 -51.5 -37.8 -4.0 28.9 40.1 8.4 1.8 0.4 12.9

Dry (24%) -74.5 -62.2 -76.4 -23.2 -11.1 5.9 39.8 46.3 7.2 18.3 26.2 -3.0

Critical (15%) -35.7 -26.3 -38.8 -22.8 0.5 3.9 41.4 42.9 -2.7 -4.8 6.1 -3.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.19.6. Old River at Rock Slough, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 205.4 227.2 231.3 199.2 122.5 99.6 98.5 86.0 66.3 73.7 130.0 166.2

20% 190.2 178.6 194.1 168.6 108.0 78.6 81.3 78.1 53.6 55.0 110.4 155.8

30% 175.1 155.7 163.5 140.2 94.4 70.5 70.9 74.2 44.9 46.6 91.4 141.4

40% 164.9 143.7 126.2 112.9 82.4 60.4 64.7 66.3 42.1 42.5 74.7 130.4

50% 153.1 116.5 73.0 103.8 77.1 54.0 55.0 61.9 39.0 32.5 66.2 115.3

60% 45.9 44.0 54.4 88.4 70.2 49.2 42.3 57.0 38.4 29.6 54.2 108.1

70% 42.1 33.8 39.7 78.0 55.0 44.4 38.2 51.6 36.5 28.5 46.1 99.0

80% 39.5 29.1 32.9 59.8 51.0 38.7 29.8 37.9 32.0 27.6 42.4 85.0

90% 35.8 27.8 29.9 49.6 40.9 29.8 22.0 17.7 27.9 26.7 36.4 79.4

Full Simulation Period
b 115.6 109.6 108.3 112.5 82.1 61.7 57.1 59.1 43.9 44.9 74.4 119.4

Wet (32%) 88.7 75.5 63.8 72.3 57.0 42.4 28.9 36.5 32.7 28.0 42.4 92.5

Above Normal (16%) 147.3 137.1 112.7 104.5 76.5 49.3 47.6 58.0 37.9 28.2 46.7 81.2

Below Normal (13%) 88.7 79.3 94.4 109.0 84.5 61.1 66.2 74.2 46.3 39.1 70.3 145.9

Dry (24%) 115.3 116.7 126.0 138.6 92.1 70.9 71.7 66.1 44.0 56.3 106.1 139.9

Critical (15%) 164.6 170.0 183.4 168.2 123.8 101.9 95.5 83.5 72.3 85.9 124.9 160.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 206.8 225.9 237.8 210.5 145.7 90.8 66.0 60.1 63.3 71.7 119.6 165.3

20% 194.0 193.4 209.4 189.8 115.4 71.4 57.5 53.7 49.5 48.4 91.4 157.9

30% 186.6 179.1 201.8 170.3 89.6 59.6 45.4 46.3 37.7 43.6 83.3 148.6

40% 181.0 166.8 188.0 159.2 70.2 49.1 40.7 36.3 34.2 37.3 75.2 139.7

50% 175.0 159.0 171.0 136.8 63.0 44.6 35.9 32.2 30.5 32.9 62.1 134.8

60% 171.1 154.3 154.1 92.9 54.9 40.2 31.9 30.4 28.9 29.5 52.5 130.9

70% 161.9 147.0 137.5 60.0 51.4 33.7 30.0 29.1 27.8 27.7 43.5 128.0

80% 156.7 127.3 89.9 49.2 39.9 29.6 29.0 28.5 26.8 27.0 39.8 115.0

90% 138.4 88.9 41.6 38.3 30.8 27.4 24.3 26.5 25.4 26.1 35.5 101.1

Full Simulation Period
b 169.3 158.1 159.5 125.0 77.3 52.1 42.9 39.7 38.0 42.6 69.4 134.4

Wet (32%) 152.1 142.6 116.9 66.3 47.6 40.8 29.4 26.3 28.8 27.9 39.7 108.7

Above Normal (16%) 186.0 163.7 155.2 120.5 62.2 40.7 34.2 30.1 28.6 27.4 46.7 136.3

Below Normal (13%) 155.7 139.5 159.8 145.1 104.3 56.7 44.8 38.8 29.7 37.2 71.0 136.8

Dry (24%) 173.9 163.5 185.2 156.6 88.9 51.0 46.3 46.6 39.9 47.8 90.6 145.8

Critical (15%) 193.6 193.3 213.1 186.2 114.0 86.8 74.3 68.6 72.9 87.1 121.8 166.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.4 -1.3 6.5 11.2 23.2 -8.9 -32.5 -25.9 -3.0 -2.0 -10.4 -0.9

20% 3.8 14.7 15.3 21.2 7.4 -7.2 -23.8 -24.4 -4.2 -6.6 -19.0 2.1

30% 11.5 23.3 38.3 30.1 -4.9 -10.9 -25.4 -27.9 -7.2 -3.0 -8.0 7.2

40% 16.0 23.0 61.8 46.3 -12.2 -11.3 -24.0 -30.0 -7.9 -5.3 0.5 9.3

50% 21.8 42.6 98.0 33.0 -14.2 -9.4 -19.2 -29.7 -8.4 0.4 -4.1 19.5

60% 125.1 110.3 99.7 4.4 -15.4 -9.0 -10.4 -26.5 -9.5 -0.2 -1.7 22.8

70% 119.8 113.2 97.8 -18.1 -3.6 -10.8 -8.2 -22.5 -8.7 -0.8 -2.6 29.0

80% 117.2 98.2 57.1 -10.6 -11.1 -9.1 -0.9 -9.3 -5.3 -0.7 -2.5 30.0

90% 102.6 61.1 11.7 -11.3 -10.1 -2.4 2.3 8.8 -2.5 -0.6 -0.9 21.7

Full Simulation Period
b 53.8 48.4 51.1 12.5 -4.8 -9.5 -14.1 -19.3 -5.9 -2.3 -5.0 15.0

Wet (32%) 63.4 67.1 53.1 -6.0 -9.4 -1.7 0.5 -10.2 -4.0 -0.2 -2.8 16.2

Above Normal (16%) 38.7 26.6 42.5 16.0 -14.3 -8.6 -13.4 -27.9 -9.3 -0.8 0.0 55.1

Below Normal (13%) 67.0 60.2 65.4 36.1 19.7 -4.4 -21.5 -35.4 -16.6 -1.9 0.7 -9.1

Dry (24%) 58.6 46.8 59.2 18.0 -3.2 -19.8 -25.4 -19.5 -4.1 -8.4 -15.5 5.9

Critical (15%) 29.0 23.3 29.7 18.0 -9.8 -15.1 -21.2 -14.9 0.6 1.2 -3.1 6.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.20.1. Contra Costa Water District Old River Intake, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 205.4 227.2 231.3 199.2 122.5 99.6 98.5 86.0 66.3 73.7 130.0 166.2

20% 190.2 178.6 194.1 168.6 108.0 78.6 81.3 78.1 53.6 55.0 110.4 155.8

30% 175.1 155.7 163.5 140.2 94.4 70.5 70.9 74.2 44.9 46.6 91.4 141.4

40% 164.9 143.7 126.2 112.9 82.4 60.4 64.7 66.3 42.1 42.5 74.7 130.4

50% 153.1 116.5 73.0 103.8 77.1 54.0 55.0 61.9 39.0 32.5 66.2 115.3

60% 45.9 44.0 54.4 88.4 70.2 49.2 42.3 57.0 38.4 29.6 54.2 108.1

70% 42.1 33.8 39.7 78.0 55.0 44.4 38.2 51.6 36.5 28.5 46.1 99.0

80% 39.5 29.1 32.9 59.8 51.0 38.7 29.8 37.9 32.0 27.6 42.4 85.0

90% 35.8 27.8 29.9 49.6 40.9 29.8 22.0 17.7 27.9 26.7 36.4 79.4

Full Simulation Period
b 115.6 109.6 108.3 112.5 82.1 61.7 57.1 59.1 43.9 44.9 74.4 119.4

Wet (32%) 88.7 75.5 63.8 72.3 57.0 42.4 28.9 36.5 32.7 28.0 42.4 92.5

Above Normal (16%) 147.3 137.1 112.7 104.5 76.5 49.3 47.6 58.0 37.9 28.2 46.7 81.2

Below Normal (13%) 88.7 79.3 94.4 109.0 84.5 61.1 66.2 74.2 46.3 39.1 70.3 145.9

Dry (24%) 115.3 116.7 126.0 138.6 92.1 70.9 71.7 66.1 44.0 56.3 106.1 139.9

Critical (15%) 164.6 170.0 183.4 168.2 123.8 101.9 95.5 83.5 72.3 85.9 124.9 160.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 207.2 221.7 232.4 198.0 123.0 95.6 85.7 74.1 59.7 85.0 130.1 172.6

20% 195.8 196.1 212.7 183.9 107.2 74.7 68.6 57.0 39.3 52.5 104.8 157.7

30% 183.9 178.1 196.5 159.5 94.4 65.2 60.3 43.0 34.7 48.5 83.2 148.1

40% 179.8 163.8 185.8 148.3 84.8 58.9 52.6 37.0 30.9 41.2 77.0 142.8

50% 173.5 158.4 169.9 137.7 73.4 51.2 41.2 31.4 28.6 32.9 66.9 137.5

60% 166.2 153.5 157.6 95.6 64.6 44.1 35.5 29.5 27.2 29.5 53.1 131.5

70% 161.8 149.3 138.7 71.9 55.0 37.1 32.4 27.9 26.1 28.3 44.3 127.6

80% 155.2 134.0 92.9 62.6 46.3 32.2 30.1 26.7 25.5 27.2 39.3 114.2

90% 138.2 101.6 43.0 40.3 35.1 27.4 27.4 24.7 24.2 26.1 32.7 99.6

Full Simulation Period
b 168.8 161.0 158.3 124.4 77.7 57.4 50.0 41.1 35.0 45.2 72.2 134.8

Wet (32%) 150.4 145.3 118.1 76.2 51.6 38.7 30.5 25.2 26.0 28.0 38.9 104.8

Above Normal (16%) 190.3 171.9 156.5 127.5 70.8 42.9 34.2 29.3 26.9 27.9 46.4 137.9

Below Normal (13%) 155.8 137.0 160.5 141.4 88.2 55.8 52.7 43.4 31.7 42.9 75.3 150.5

Dry (24%) 171.0 168.5 186.2 153.4 88.7 67.0 61.0 46.9 33.9 55.4 99.9 144.4

Critical (15%) 193.4 192.9 198.6 161.5 113.6 98.8 88.4 76.3 68.4 86.3 123.6 166.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.8 -5.5 1.1 -1.2 0.5 -4.0 -12.8 -11.9 -6.6 11.3 0.2 6.3

20% 5.6 17.5 18.6 15.3 -0.8 -3.9 -12.6 -21.1 -14.3 -2.5 -5.6 2.0

30% 8.8 22.4 32.9 19.3 -0.1 -5.3 -10.6 -31.2 -10.2 1.9 -8.2 6.6

40% 14.8 20.0 59.5 35.4 2.4 -1.6 -12.1 -29.4 -11.2 -1.3 2.3 12.4

50% 20.4 42.0 96.9 33.9 -3.8 -2.8 -13.8 -30.5 -10.4 0.4 0.8 22.2

60% 120.2 109.4 103.1 7.2 -5.6 -5.1 -6.8 -27.4 -11.2 -0.1 -1.1 23.4

70% 119.7 115.5 99.0 -6.1 0.0 -7.4 -5.8 -23.7 -10.4 -0.2 -1.8 28.6

80% 115.7 104.9 60.0 2.8 -4.7 -6.5 0.3 -11.2 -6.5 -0.4 -3.1 29.2

90% 102.4 73.8 13.0 -9.3 -5.8 -2.4 5.4 7.0 -3.7 -0.6 -3.7 20.3

Full Simulation Period
b 53.2 51.4 49.9 11.8 -4.4 -4.3 -7.1 -18.0 -8.9 0.3 -2.2 15.4

Wet (32%) 61.7 69.8 54.2 3.9 -5.3 -3.7 1.5 -11.3 -6.8 -0.1 -3.5 12.3

Above Normal (16%) 43.0 34.7 43.8 23.0 -5.7 -6.4 -13.4 -28.6 -11.0 -0.3 -0.3 56.7

Below Normal (13%) 67.0 57.7 66.1 32.4 3.6 -5.3 -13.6 -30.8 -14.6 3.8 5.0 4.5

Dry (24%) 55.7 51.8 60.3 14.7 -3.4 -3.9 -10.7 -19.2 -10.0 -0.8 -6.1 4.5

Critical (15%) 28.8 23.0 15.2 -6.8 -10.1 -3.1 -7.1 -7.2 -3.9 0.4 -1.3 5.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.20.2. Contra Costa Water District Old River Intake, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 205.4 227.2 231.3 199.2 122.5 99.6 98.5 86.0 66.3 73.7 130.0 166.2

20% 190.2 178.6 194.1 168.6 108.0 78.6 81.3 78.1 53.6 55.0 110.4 155.8

30% 175.1 155.7 163.5 140.2 94.4 70.5 70.9 74.2 44.9 46.6 91.4 141.4

40% 164.9 143.7 126.2 112.9 82.4 60.4 64.7 66.3 42.1 42.5 74.7 130.4

50% 153.1 116.5 73.0 103.8 77.1 54.0 55.0 61.9 39.0 32.5 66.2 115.3

60% 45.9 44.0 54.4 88.4 70.2 49.2 42.3 57.0 38.4 29.6 54.2 108.1

70% 42.1 33.8 39.7 78.0 55.0 44.4 38.2 51.6 36.5 28.5 46.1 99.0

80% 39.5 29.1 32.9 59.8 51.0 38.7 29.8 37.9 32.0 27.6 42.4 85.0

90% 35.8 27.8 29.9 49.6 40.9 29.8 22.0 17.7 27.9 26.7 36.4 79.4

Full Simulation Period
b 115.6 109.6 108.3 112.5 82.1 61.7 57.1 59.1 43.9 44.9 74.4 119.4

Wet (32%) 88.7 75.5 63.8 72.3 57.0 42.4 28.9 36.5 32.7 28.0 42.4 92.5

Above Normal (16%) 147.3 137.1 112.7 104.5 76.5 49.3 47.6 58.0 37.9 28.2 46.7 81.2

Below Normal (13%) 88.7 79.3 94.4 109.0 84.5 61.1 66.2 74.2 46.3 39.1 70.3 145.9

Dry (24%) 115.3 116.7 126.0 138.6 92.1 70.9 71.7 66.1 44.0 56.3 106.1 139.9

Critical (15%) 164.6 170.0 183.4 168.2 123.8 101.9 95.5 83.5 72.3 85.9 124.9 160.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 210.0 226.3 228.4 200.6 122.6 98.9 108.2 104.6 85.3 77.2 129.8 167.4

20% 193.1 185.6 190.2 172.6 108.2 79.3 98.2 101.8 61.6 57.1 117.5 157.9

30% 178.2 159.2 163.7 142.1 91.4 70.6 81.0 89.0 55.6 49.7 97.3 145.5

40% 168.4 141.4 129.0 112.8 82.6 59.8 66.0 74.9 47.5 44.0 75.9 136.9

50% 152.0 119.5 71.5 103.8 77.1 53.9 56.9 62.1 42.9 32.7 66.4 117.5

60% 46.8 43.5 57.4 88.1 70.5 49.4 42.2 54.3 39.2 29.6 53.2 109.4

70% 42.2 32.2 39.4 78.0 58.8 44.4 38.3 51.2 37.9 28.7 46.7 101.3

80% 39.3 29.3 32.9 59.8 50.6 38.7 29.2 37.9 34.6 27.5 42.7 87.3

90% 35.7 27.9 29.9 49.7 40.6 29.9 22.2 17.7 27.9 26.8 35.3 76.2

Full Simulation Period
b 116.8 110.1 108.4 113.1 82.8 62.0 61.6 66.1 49.8 45.8 76.7 121.3

Wet (32%) 89.1 77.4 66.0 72.4 57.6 42.4 29.0 34.7 33.1 28.1 42.4 91.9

Above Normal (16%) 151.2 136.7 110.4 103.8 76.5 49.3 46.8 54.4 39.3 28.3 46.5 80.8

Below Normal (13%) 88.5 80.0 94.4 108.8 83.9 60.7 63.3 73.8 51.9 40.2 70.6 148.1

Dry (24%) 116.8 116.0 125.2 141.3 93.0 71.1 82.3 86.7 55.9 60.5 113.7 145.3

Critical (15%) 165.5 170.0 183.2 168.2 125.8 103.9 112.0 105.7 85.3 83.4 127.5 164.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.7 -0.9 -3.0 1.3 0.1 -0.7 9.6 18.6 19.0 3.5 -0.2 1.1

20% 2.9 7.0 -3.9 4.1 0.2 0.7 17.0 23.7 8.0 2.1 7.1 2.1

30% 3.2 3.5 0.1 1.8 -3.0 0.1 10.2 14.8 10.6 3.1 5.9 4.1

40% 3.5 -2.4 2.7 0.0 0.3 -0.7 1.3 8.6 5.4 1.5 1.2 6.5

50% -1.1 3.0 -1.4 0.0 -0.1 0.0 1.9 0.2 3.9 0.2 0.2 2.2

60% 0.9 -0.5 2.9 -0.4 0.3 0.2 -0.2 -2.7 0.8 0.0 -0.9 1.3

70% 0.2 -1.6 -0.3 0.0 3.8 0.0 0.1 -0.4 1.5 0.1 0.6 2.3

80% -0.1 0.2 0.0 0.1 -0.4 0.0 -0.6 0.0 2.5 -0.1 0.3 2.3

90% -0.1 0.1 0.0 0.1 -0.2 0.1 0.1 0.0 0.0 0.1 -1.1 -3.2

Full Simulation Period
b 1.2 0.5 0.1 0.6 0.7 0.3 4.5 7.1 5.9 0.9 2.2 1.9

Wet (32%) 0.4 1.9 2.2 0.1 0.7 0.0 0.1 -1.8 0.4 0.0 -0.1 -0.6

Above Normal (16%) 3.9 -0.4 -2.3 -0.7 0.0 0.0 -0.8 -3.5 1.3 0.1 -0.2 -0.3

Below Normal (13%) -0.2 0.7 -0.1 -0.2 -0.6 -0.4 -2.9 -0.4 5.6 1.1 0.2 2.2

Dry (24%) 1.5 -0.7 -0.8 2.7 1.0 0.2 10.6 20.6 11.9 4.2 7.6 5.4

Critical (15%) 0.9 0.0 -0.2 -0.1 2.0 2.0 16.5 22.2 13.0 -2.4 2.6 3.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.20.3. Contra Costa Water District Old River Intake, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-340 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 206.8 225.9 237.8 210.5 145.7 90.8 66.0 60.1 63.3 71.7 119.6 165.3

20% 194.0 193.4 209.4 189.8 115.4 71.4 57.5 53.7 49.5 48.4 91.4 157.9

30% 186.6 179.1 201.8 170.3 89.6 59.6 45.4 46.3 37.7 43.6 83.3 148.6

40% 181.0 166.8 188.0 159.2 70.2 49.1 40.7 36.3 34.2 37.3 75.2 139.7

50% 175.0 159.0 171.0 136.8 63.0 44.6 35.9 32.2 30.5 32.9 62.1 134.8

60% 171.1 154.3 154.1 92.9 54.9 40.2 31.9 30.4 28.9 29.5 52.5 130.9

70% 161.9 147.0 137.5 60.0 51.4 33.7 30.0 29.1 27.8 27.7 43.5 128.0

80% 156.7 127.3 89.9 49.2 39.9 29.6 29.0 28.5 26.8 27.0 39.8 115.0

90% 138.4 88.9 41.6 38.3 30.8 27.4 24.3 26.5 25.4 26.1 35.5 101.1

Full Simulation Period
b 169.3 158.1 159.5 125.0 77.3 52.1 42.9 39.7 38.0 42.6 69.4 134.4

Wet (32%) 152.1 142.6 116.9 66.3 47.6 40.8 29.4 26.3 28.8 27.9 39.7 108.7

Above Normal (16%) 186.0 163.7 155.2 120.5 62.2 40.7 34.2 30.1 28.6 27.4 46.7 136.3

Below Normal (13%) 155.7 139.5 159.8 145.1 104.3 56.7 44.8 38.8 29.7 37.2 71.0 136.8

Dry (24%) 173.9 163.5 185.2 156.6 88.9 51.0 46.3 46.6 39.9 47.8 90.6 145.8

Critical (15%) 193.6 193.3 213.1 186.2 114.0 86.8 74.3 68.6 72.9 87.1 121.8 166.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 205.4 227.2 231.3 199.2 122.5 99.6 98.5 86.0 66.3 73.7 130.0 166.2

20% 190.2 178.6 194.1 168.6 108.0 78.6 81.3 78.1 53.6 55.0 110.4 155.8

30% 175.1 155.7 163.5 140.2 94.4 70.5 70.9 74.2 44.9 46.6 91.4 141.4

40% 164.9 143.7 126.2 112.9 82.4 60.4 64.7 66.3 42.1 42.5 74.7 130.4

50% 153.1 116.5 73.0 103.8 77.1 54.0 55.0 61.9 39.0 32.5 66.2 115.3

60% 45.9 44.0 54.4 88.4 70.2 49.2 42.3 57.0 38.4 29.6 54.2 108.1

70% 42.1 33.8 39.7 78.0 55.0 44.4 38.2 51.6 36.5 28.5 46.1 99.0

80% 39.5 29.1 32.9 59.8 51.0 38.7 29.8 37.9 32.0 27.6 42.4 85.0

90% 35.8 27.8 29.9 49.6 40.9 29.8 22.0 17.7 27.9 26.7 36.4 79.4

Full Simulation Period
b 115.6 109.6 108.3 112.5 82.1 61.7 57.1 59.1 43.9 44.9 74.4 119.4

Wet (32%) 88.7 75.5 63.8 72.3 57.0 42.4 28.9 36.5 32.7 28.0 42.4 92.5

Above Normal (16%) 147.3 137.1 112.7 104.5 76.5 49.3 47.6 58.0 37.9 28.2 46.7 81.2

Below Normal (13%) 88.7 79.3 94.4 109.0 84.5 61.1 66.2 74.2 46.3 39.1 70.3 145.9

Dry (24%) 115.3 116.7 126.0 138.6 92.1 70.9 71.7 66.1 44.0 56.3 106.1 139.9

Critical (15%) 164.6 170.0 183.4 168.2 123.8 101.9 95.5 83.5 72.3 85.9 124.9 160.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.4 1.3 -6.5 -11.2 -23.2 8.9 32.5 25.9 3.0 2.0 10.4 0.9

20% -3.8 -14.7 -15.3 -21.2 -7.4 7.2 23.8 24.4 4.2 6.6 19.0 -2.1

30% -11.5 -23.3 -38.3 -30.1 4.9 10.9 25.4 27.9 7.2 3.0 8.0 -7.2

40% -16.0 -23.0 -61.8 -46.3 12.2 11.3 24.0 30.0 7.9 5.3 -0.5 -9.3

50% -21.8 -42.6 -98.0 -33.0 14.2 9.4 19.2 29.7 8.4 -0.4 4.1 -19.5

60% -125.1 -110.3 -99.7 -4.4 15.4 9.0 10.4 26.5 9.5 0.2 1.7 -22.8

70% -119.8 -113.2 -97.8 18.1 3.6 10.8 8.2 22.5 8.7 0.8 2.6 -29.0

80% -117.2 -98.2 -57.1 10.6 11.1 9.1 0.9 9.3 5.3 0.7 2.5 -30.0

90% -102.6 -61.1 -11.7 11.3 10.1 2.4 -2.3 -8.8 2.5 0.6 0.9 -21.7

Full Simulation Period
b -53.8 -48.4 -51.1 -12.5 4.8 9.5 14.1 19.3 5.9 2.3 5.0 -15.0

Wet (32%) -63.4 -67.1 -53.1 6.0 9.4 1.7 -0.5 10.2 4.0 0.2 2.8 -16.2

Above Normal (16%) -38.7 -26.6 -42.5 -16.0 14.3 8.6 13.4 27.9 9.3 0.8 0.0 -55.1

Below Normal (13%) -67.0 -60.2 -65.4 -36.1 -19.7 4.4 21.5 35.4 16.6 1.9 -0.7 9.1

Dry (24%) -58.6 -46.8 -59.2 -18.0 3.2 19.8 25.4 19.5 4.1 8.4 15.5 -5.9

Critical (15%) -29.0 -23.3 -29.7 -18.0 9.8 15.1 21.2 14.9 -0.6 -1.2 3.1 -6.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.20.4. Contra Costa Water District Old River Intake, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-341 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 206.8 225.9 237.8 210.5 145.7 90.8 66.0 60.1 63.3 71.7 119.6 165.3

20% 194.0 193.4 209.4 189.8 115.4 71.4 57.5 53.7 49.5 48.4 91.4 157.9

30% 186.6 179.1 201.8 170.3 89.6 59.6 45.4 46.3 37.7 43.6 83.3 148.6

40% 181.0 166.8 188.0 159.2 70.2 49.1 40.7 36.3 34.2 37.3 75.2 139.7

50% 175.0 159.0 171.0 136.8 63.0 44.6 35.9 32.2 30.5 32.9 62.1 134.8

60% 171.1 154.3 154.1 92.9 54.9 40.2 31.9 30.4 28.9 29.5 52.5 130.9

70% 161.9 147.0 137.5 60.0 51.4 33.7 30.0 29.1 27.8 27.7 43.5 128.0

80% 156.7 127.3 89.9 49.2 39.9 29.6 29.0 28.5 26.8 27.0 39.8 115.0

90% 138.4 88.9 41.6 38.3 30.8 27.4 24.3 26.5 25.4 26.1 35.5 101.1

Full Simulation Period
b 169.3 158.1 159.5 125.0 77.3 52.1 42.9 39.7 38.0 42.6 69.4 134.4

Wet (32%) 152.1 142.6 116.9 66.3 47.6 40.8 29.4 26.3 28.8 27.9 39.7 108.7

Above Normal (16%) 186.0 163.7 155.2 120.5 62.2 40.7 34.2 30.1 28.6 27.4 46.7 136.3

Below Normal (13%) 155.7 139.5 159.8 145.1 104.3 56.7 44.8 38.8 29.7 37.2 71.0 136.8

Dry (24%) 173.9 163.5 185.2 156.6 88.9 51.0 46.3 46.6 39.9 47.8 90.6 145.8

Critical (15%) 193.6 193.3 213.1 186.2 114.0 86.8 74.3 68.6 72.9 87.1 121.8 166.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 207.2 221.7 232.4 198.0 123.0 95.6 85.7 74.1 59.7 85.0 130.1 172.6

20% 195.8 196.1 212.7 183.9 107.2 74.7 68.6 57.0 39.3 52.5 104.8 157.7

30% 183.9 178.1 196.5 159.5 94.4 65.2 60.3 43.0 34.7 48.5 83.2 148.1

40% 179.8 163.8 185.8 148.3 84.8 58.9 52.6 37.0 30.9 41.2 77.0 142.8

50% 173.5 158.4 169.9 137.7 73.4 51.2 41.2 31.4 28.6 32.9 66.9 137.5

60% 166.2 153.5 157.6 95.6 64.6 44.1 35.5 29.5 27.2 29.5 53.1 131.5

70% 161.8 149.3 138.7 71.9 55.0 37.1 32.4 27.9 26.1 28.3 44.3 127.6

80% 155.2 134.0 92.9 62.6 46.3 32.2 30.1 26.7 25.5 27.2 39.3 114.2

90% 138.2 101.6 43.0 40.3 35.1 27.4 27.4 24.7 24.2 26.1 32.7 99.6

Full Simulation Period
b 168.8 161.0 158.3 124.4 77.7 57.4 50.0 41.1 35.0 45.2 72.2 134.8

Wet (32%) 150.4 145.3 118.1 76.2 51.6 38.7 30.5 25.2 26.0 28.0 38.9 104.8

Above Normal (16%) 190.3 171.9 156.5 127.5 70.8 42.9 34.2 29.3 26.9 27.9 46.4 137.9

Below Normal (13%) 155.8 137.0 160.5 141.4 88.2 55.8 52.7 43.4 31.7 42.9 75.3 150.5

Dry (24%) 171.0 168.5 186.2 153.4 88.7 67.0 61.0 46.9 33.9 55.4 99.9 144.4

Critical (15%) 193.4 192.9 198.6 161.5 113.6 98.8 88.4 76.3 68.4 86.3 123.6 166.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.4 -4.2 -5.4 -12.5 -22.6 4.9 19.7 14.0 -3.6 13.4 10.5 7.3

20% 1.8 2.8 3.3 -5.9 -8.2 3.3 11.2 3.3 -10.1 4.0 13.3 -0.1

30% -2.7 -0.9 -5.4 -10.8 4.8 5.6 14.8 -3.3 -3.0 4.9 -0.2 -0.5

40% -1.2 -3.0 -2.3 -10.9 14.6 9.8 11.9 0.7 -3.3 3.9 1.7 3.0

50% -1.5 -0.6 -1.1 0.9 10.4 6.6 5.3 -0.8 -2.0 0.0 4.8 2.7

60% -4.9 -0.9 3.4 2.7 9.7 3.9 3.6 -0.9 -1.8 0.0 0.6 0.5

70% -0.1 2.3 1.2 12.0 3.6 3.4 2.4 -1.1 -1.7 0.6 0.8 -0.3

80% -1.4 6.7 2.9 13.4 6.4 2.6 1.2 -1.8 -1.2 0.3 -0.5 -0.8

90% -0.2 12.7 1.4 2.0 4.3 0.0 3.1 -1.8 -1.2 0.0 -2.8 -1.4

Full Simulation Period
b -0.6 3.0 -1.2 -0.7 0.4 5.2 7.0 1.3 -3.0 2.6 2.8 0.4

Wet (32%) -1.7 2.7 1.2 9.9 4.1 -2.0 1.1 -1.1 -2.8 0.1 -0.8 -3.9

Above Normal (16%) 4.3 8.1 1.3 7.0 8.5 2.2 0.0 -0.7 -1.7 0.5 -0.3 1.6

Below Normal (13%) 0.1 -2.5 0.7 -3.7 -16.1 -0.9 7.9 4.6 2.0 5.7 4.2 13.6

Dry (24%) -2.9 5.0 1.0 -3.2 -0.2 15.9 14.7 0.3 -6.0 7.6 9.4 -1.4

Critical (15%) -0.2 -0.3 -14.5 -24.8 -0.4 12.0 14.0 7.7 -4.4 -0.8 1.8 -0.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.20.5. Contra Costa Water District Old River Intake, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 206.8 225.9 237.8 210.5 145.7 90.8 66.0 60.1 63.3 71.7 119.6 165.3

20% 194.0 193.4 209.4 189.8 115.4 71.4 57.5 53.7 49.5 48.4 91.4 157.9

30% 186.6 179.1 201.8 170.3 89.6 59.6 45.4 46.3 37.7 43.6 83.3 148.6

40% 181.0 166.8 188.0 159.2 70.2 49.1 40.7 36.3 34.2 37.3 75.2 139.7

50% 175.0 159.0 171.0 136.8 63.0 44.6 35.9 32.2 30.5 32.9 62.1 134.8

60% 171.1 154.3 154.1 92.9 54.9 40.2 31.9 30.4 28.9 29.5 52.5 130.9

70% 161.9 147.0 137.5 60.0 51.4 33.7 30.0 29.1 27.8 27.7 43.5 128.0

80% 156.7 127.3 89.9 49.2 39.9 29.6 29.0 28.5 26.8 27.0 39.8 115.0

90% 138.4 88.9 41.6 38.3 30.8 27.4 24.3 26.5 25.4 26.1 35.5 101.1

Full Simulation Period
b 169.3 158.1 159.5 125.0 77.3 52.1 42.9 39.7 38.0 42.6 69.4 134.4

Wet (32%) 152.1 142.6 116.9 66.3 47.6 40.8 29.4 26.3 28.8 27.9 39.7 108.7

Above Normal (16%) 186.0 163.7 155.2 120.5 62.2 40.7 34.2 30.1 28.6 27.4 46.7 136.3

Below Normal (13%) 155.7 139.5 159.8 145.1 104.3 56.7 44.8 38.8 29.7 37.2 71.0 136.8

Dry (24%) 173.9 163.5 185.2 156.6 88.9 51.0 46.3 46.6 39.9 47.8 90.6 145.8

Critical (15%) 193.6 193.3 213.1 186.2 114.0 86.8 74.3 68.6 72.9 87.1 121.8 166.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 210.0 226.3 228.4 200.6 122.6 98.9 108.2 104.6 85.3 77.2 129.8 167.4

20% 193.1 185.6 190.2 172.6 108.2 79.3 98.2 101.8 61.6 57.1 117.5 157.9

30% 178.2 159.2 163.7 142.1 91.4 70.6 81.0 89.0 55.6 49.7 97.3 145.5

40% 168.4 141.4 129.0 112.8 82.6 59.8 66.0 74.9 47.5 44.0 75.9 136.9

50% 152.0 119.5 71.5 103.8 77.1 53.9 56.9 62.1 42.9 32.7 66.4 117.5

60% 46.8 43.5 57.4 88.1 70.5 49.4 42.2 54.3 39.2 29.6 53.2 109.4

70% 42.2 32.2 39.4 78.0 58.8 44.4 38.3 51.2 37.9 28.7 46.7 101.3

80% 39.3 29.3 32.9 59.8 50.6 38.7 29.2 37.9 34.6 27.5 42.7 87.3

90% 35.7 27.9 29.9 49.7 40.6 29.9 22.2 17.7 27.9 26.8 35.3 76.2

Full Simulation Period
b 116.8 110.1 108.4 113.1 82.8 62.0 61.6 66.1 49.8 45.8 76.7 121.3

Wet (32%) 89.1 77.4 66.0 72.4 57.6 42.4 29.0 34.7 33.1 28.1 42.4 91.9

Above Normal (16%) 151.2 136.7 110.4 103.8 76.5 49.3 46.8 54.4 39.3 28.3 46.5 80.8

Below Normal (13%) 88.5 80.0 94.4 108.8 83.9 60.7 63.3 73.8 51.9 40.2 70.6 148.1

Dry (24%) 116.8 116.0 125.2 141.3 93.0 71.1 82.3 86.7 55.9 60.5 113.7 145.3

Critical (15%) 165.5 170.0 183.2 168.2 125.8 103.9 112.0 105.7 85.3 83.4 127.5 164.2

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.2 0.4 -9.4 -9.9 -23.1 8.1 42.1 44.5 22.0 5.5 10.2 2.1

20% -0.9 -7.7 -19.2 -17.1 -7.2 7.9 40.8 48.1 12.2 8.6 26.0 0.0

30% -8.3 -19.8 -38.1 -28.3 1.9 11.0 35.6 42.6 17.8 6.1 14.0 -3.1

40% -12.5 -25.4 -59.0 -46.3 12.5 10.7 25.3 38.6 13.3 6.7 0.7 -2.8

50% -22.9 -39.5 -99.4 -33.1 14.1 9.4 21.1 29.9 12.3 -0.2 4.3 -17.3

60% -124.3 -110.8 -96.8 -4.8 15.7 9.2 10.2 23.8 10.2 0.1 0.8 -21.5

70% -119.6 -114.8 -98.1 18.1 7.4 10.7 8.3 22.1 10.1 1.0 3.2 -26.7

80% -117.3 -98.0 -57.1 10.7 10.7 9.1 0.3 9.3 7.8 0.6 2.9 -27.7

90% -102.7 -61.0 -11.7 11.4 9.8 2.5 -2.1 -8.8 2.5 0.7 -0.2 -24.9

Full Simulation Period
b -52.5 -47.9 -51.0 -12.0 5.5 9.8 18.6 26.4 11.8 3.2 7.2 -13.1

Wet (32%) -63.0 -65.2 -50.9 6.0 10.1 1.6 -0.4 8.4 4.3 0.2 2.7 -16.8

Above Normal (16%) -34.8 -27.0 -44.8 -16.7 14.3 8.6 12.5 24.3 10.7 0.9 -0.2 -55.5

Below Normal (13%) -67.2 -59.5 -65.4 -36.3 -20.4 4.0 18.6 35.0 22.2 3.0 -0.5 11.3

Dry (24%) -57.1 -47.6 -60.0 -15.3 4.2 20.1 36.0 40.1 16.0 12.7 23.2 -0.5

Critical (15%) -28.1 -23.3 -29.9 -18.1 11.8 17.1 37.6 37.1 12.4 -3.7 5.7 -2.5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.20.6. Contra Costa Water District Old River Intake, Monthly Chloride Concentration 
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B.21. Contra Costa Water District Victoria Canal Intake 
Chloride Concentration  
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 113.4 124.0 146.2 160.4 141.4 117.2 113.6 88.1 71.9 56.9 76.0 91.4

20% 102.8 103.3 122.2 141.7 120.6 111.5 98.9 82.9 63.0 49.5 63.4 83.6

30% 96.4 93.5 108.5 120.8 111.3 98.7 89.8 79.2 56.6 44.5 58.7 80.1

40% 91.4 87.7 95.6 110.7 104.9 93.5 80.5 75.7 54.3 38.5 45.1 73.7

50% 84.6 73.4 67.3 100.4 99.6 85.1 69.9 61.4 53.2 35.7 39.2 70.5

60% 58.9 55.0 55.7 93.3 94.5 75.4 45.7 56.0 51.4 32.9 36.1 68.2

70% 56.5 51.8 48.6 86.2 87.1 63.9 37.3 49.3 48.9 30.9 33.4 63.7

80% 50.7 49.2 40.6 81.1 71.9 49.1 28.9 37.2 45.9 28.9 28.8 54.2

90% 44.8 45.3 33.5 69.8 53.8 37.6 21.8 17.2 38.0 27.0 26.9 49.3

Full Simulation Period
b 77.5 77.0 82.4 107.2 98.3 82.2 65.3 60.9 53.9 40.1 47.5 70.2

Wet (32%) 67.1 62.4 62.3 85.3 71.1 50.4 29.5 35.3 43.7 39.0 31.6 60.8

Above Normal (16%) 88.0 89.4 87.1 106.6 99.3 75.1 52.4 57.0 52.1 32.8 30.1 51.2

Below Normal (13%) 69.7 64.7 71.8 102.7 105.2 93.2 77.7 74.6 57.0 30.8 39.5 74.3

Dry (24%) 76.9 78.9 87.1 119.0 109.3 99.3 88.9 72.8 55.0 36.9 64.6 77.5

Critical (15%) 96.9 103.6 122.4 139.8 131.5 119.7 106.0 88.1 73.5 64.3 80.0 95.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 118.3 126.7 133.5 151.5 124.0 104.0 94.8 80.9 75.4 53.7 69.0 95.4

20% 107.2 101.7 119.5 136.5 112.8 86.0 79.7 75.2 61.0 48.1 54.8 83.9

30% 100.3 99.0 114.1 127.2 97.1 83.3 68.8 70.2 53.5 43.7 49.3 77.5

40% 97.6 93.6 107.5 116.9 89.3 74.2 63.4 57.4 48.8 39.3 44.7 71.7

50% 93.5 88.3 102.3 109.8 80.7 67.5 58.4 49.5 45.5 35.3 40.4 69.4

60% 89.9 84.9 99.4 83.1 69.6 61.3 51.1 45.3 42.4 31.2 35.6 67.0

70% 86.4 77.4 89.2 74.8 65.5 53.6 44.4 41.2 39.6 28.6 33.5 63.0

80% 81.2 71.3 67.8 69.1 57.1 47.1 37.0 37.0 38.3 27.9 29.6 61.1

90% 66.4 63.8 44.0 54.3 47.9 39.2 27.1 22.9 31.8 26.2 28.0 51.5

Full Simulation Period
b 92.6 89.4 97.5 103.6 83.9 69.0 58.2 53.3 49.3 39.6 45.1 70.5

Wet (32%) 82.6 76.9 78.5 72.6 57.8 47.9 33.6 31.2 39.8 38.4 31.8 54.6

Above Normal (16%) 101.0 95.9 96.5 104.1 79.1 62.5 51.2 45.0 42.9 31.7 31.2 67.5

Below Normal (13%) 82.8 77.2 93.2 109.8 103.9 82.6 67.8 57.9 41.1 28.2 41.5 69.5

Dry (24%) 95.3 92.4 106.9 117.8 92.0 74.3 69.3 66.3 53.3 36.1 53.9 77.4

Critical (15%) 109.5 115.4 128.3 141.1 113.9 100.7 91.9 84.2 77.7 66.6 77.8 97.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4.8 2.7 -12.7 -8.9 -17.4 -13.2 -18.8 -7.2 3.5 -3.2 -7.0 4.0

20% 4.3 -1.6 -2.7 -5.1 -7.9 -25.6 -19.1 -7.7 -2.0 -1.4 -8.7 0.3

30% 3.9 5.5 5.5 6.3 -14.2 -15.4 -21.0 -9.0 -3.0 -0.8 -9.4 -2.6

40% 6.3 5.9 12.0 6.2 -15.6 -19.3 -17.1 -18.3 -5.5 0.8 -0.4 -1.9

50% 8.9 14.9 35.0 9.4 -18.8 -17.5 -11.5 -11.9 -7.7 -0.5 1.2 -1.1

60% 31.0 29.9 43.6 -10.2 -25.0 -14.1 5.3 -10.6 -8.9 -1.7 -0.5 -1.2

70% 30.0 25.6 40.6 -11.4 -21.6 -10.3 7.1 -8.1 -9.4 -2.3 0.1 -0.7

80% 30.4 22.1 27.2 -12.0 -14.8 -2.0 8.1 -0.2 -7.6 -1.0 0.8 6.9

90% 21.6 18.5 10.4 -15.5 -5.9 1.6 5.3 5.7 -6.2 -0.9 1.1 2.2

Full Simulation Period
b 15.0 12.3 15.2 -3.6 -14.4 -13.1 -7.0 -7.6 -4.6 -0.6 -2.4 0.2

Wet (32%) 15.4 14.5 16.2 -12.7 -13.3 -2.6 4.2 -4.1 -3.9 -0.6 0.2 -6.2

Above Normal (16%) 13.0 6.5 9.3 -2.6 -20.2 -12.7 -1.3 -12.0 -9.2 -1.2 1.0 16.3

Below Normal (13%) 13.1 12.5 21.4 7.1 -1.3 -10.7 -9.9 -16.6 -15.9 -2.6 2.0 -4.8

Dry (24%) 18.4 13.5 19.8 -1.3 -17.3 -25.0 -19.6 -6.5 -1.6 -0.8 -10.7 -0.1

Critical (15%) 12.6 11.8 5.9 1.2 -17.6 -19.0 -14.1 -3.9 4.2 2.3 -2.1 1.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.21.1. Contra Costa Victoria Canal Intake, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-345 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 113.4 124.0 146.2 160.4 141.4 117.2 113.6 88.1 71.9 56.9 76.0 91.4

20% 102.8 103.3 122.2 141.7 120.6 111.5 98.9 82.9 63.0 49.5 63.4 83.6

30% 96.4 93.5 108.5 120.8 111.3 98.7 89.8 79.2 56.6 44.5 58.7 80.1

40% 91.4 87.7 95.6 110.7 104.9 93.5 80.5 75.7 54.3 38.5 45.1 73.7

50% 84.6 73.4 67.3 100.4 99.6 85.1 69.9 61.4 53.2 35.7 39.2 70.5

60% 58.9 55.0 55.7 93.3 94.5 75.4 45.7 56.0 51.4 32.9 36.1 68.2

70% 56.5 51.8 48.6 86.2 87.1 63.9 37.3 49.3 48.9 30.9 33.4 63.7

80% 50.7 49.2 40.6 81.1 71.9 49.1 28.9 37.2 45.9 28.9 28.8 54.2

90% 44.8 45.3 33.5 69.8 53.8 37.6 21.8 17.2 38.0 27.0 26.9 49.3

Full Simulation Period
b 77.5 77.0 82.4 107.2 98.3 82.2 65.3 60.9 53.9 40.1 47.5 70.2

Wet (32%) 67.1 62.4 62.3 85.3 71.1 50.4 29.5 35.3 43.7 39.0 31.6 60.8

Above Normal (16%) 88.0 89.4 87.1 106.6 99.3 75.1 52.4 57.0 52.1 32.8 30.1 51.2

Below Normal (13%) 69.7 64.7 71.8 102.7 105.2 93.2 77.7 74.6 57.0 30.8 39.5 74.3

Dry (24%) 76.9 78.9 87.1 119.0 109.3 99.3 88.9 72.8 55.0 36.9 64.6 77.5

Critical (15%) 96.9 103.6 122.4 139.8 131.5 119.7 106.0 88.1 73.5 64.3 80.0 95.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 117.1 125.1 131.6 152.6 127.9 117.2 105.3 82.1 56.7 55.8 77.3 89.3

20% 107.1 104.1 119.2 140.0 116.2 106.7 93.2 71.6 50.9 50.7 60.3 85.3

30% 101.8 98.0 115.6 133.8 110.1 96.0 83.1 60.8 48.0 44.5 54.1 79.6

40% 97.1 93.8 108.9 123.7 103.9 89.6 73.5 47.2 43.8 36.1 46.2 76.0

50% 93.8 88.4 103.8 115.7 95.1 77.1 61.8 44.8 41.2 33.5 39.4 71.3

60% 88.7 84.0 97.6 96.4 84.9 67.6 51.5 40.8 38.3 31.0 36.7 68.2

70% 85.6 76.6 89.7 86.9 76.2 60.4 44.5 37.4 35.1 29.8 33.5 64.2

80% 80.9 71.9 74.5 77.6 60.5 45.1 34.7 34.3 32.6 28.1 29.2 60.6

90% 66.6 63.1 49.6 68.5 46.9 38.5 28.0 23.1 28.8 25.7 27.4 48.0

Full Simulation Period
b 92.3 90.5 99.0 111.0 91.8 77.9 64.6 49.7 43.5 39.4 46.7 71.3

Wet (32%) 81.9 78.0 81.5 84.3 62.9 47.3 34.4 29.3 36.0 38.3 31.8 52.8

Above Normal (16%) 102.3 98.9 100.2 117.9 92.6 67.6 51.8 40.0 38.3 30.9 30.6 68.4

Below Normal (13%) 83.0 76.4 93.2 118.9 105.1 87.3 72.3 55.6 42.1 29.8 41.9 76.6

Dry (24%) 93.8 93.9 108.7 125.6 104.6 96.0 84.6 60.0 43.1 36.3 60.2 78.2

Critical (15%) 109.9 116.0 125.1 130.0 119.7 116.2 103.2 82.0 67.2 64.9 78.4 97.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3.7 1.1 -14.6 -7.8 -13.5 0.0 -8.3 -6.0 -15.2 -1.1 1.3 -2.1

20% 4.2 0.7 -3.0 -1.7 -4.4 -4.8 -5.6 -11.2 -12.1 1.3 -3.1 1.6

30% 5.4 4.5 7.1 13.0 -1.2 -2.7 -6.6 -18.4 -8.6 0.0 -4.6 -0.5

40% 5.8 6.1 13.3 13.0 -1.0 -3.8 -7.1 -28.5 -10.5 -2.4 1.1 2.3

50% 9.2 15.0 36.4 15.3 -4.4 -8.0 -8.1 -16.6 -12.0 -2.2 0.2 0.8

60% 29.8 29.0 41.9 3.1 -9.7 -7.8 5.7 -15.2 -13.0 -1.9 0.6 -0.1

70% 29.1 24.8 41.1 0.8 -10.8 -3.5 7.2 -11.9 -13.9 -1.1 0.1 0.5

80% 30.2 22.7 33.9 -3.4 -11.4 -4.0 5.7 -2.9 -13.3 -0.8 0.4 6.4

90% 21.9 17.7 16.1 -1.3 -7.0 0.9 6.2 6.0 -9.2 -1.3 0.5 -1.3

Full Simulation Period
b 14.7 13.5 16.7 3.8 -6.5 -4.3 -0.7 -11.1 -10.5 -0.8 -0.8 1.0

Wet (32%) 14.7 15.6 19.2 -1.0 -8.1 -3.1 5.0 -5.9 -7.7 -0.8 0.2 -8.0

Above Normal (16%) 14.3 9.5 13.0 11.2 -6.7 -7.5 -0.7 -17.0 -13.8 -1.9 0.5 17.2

Below Normal (13%) 13.3 11.7 21.4 16.2 -0.1 -6.0 -5.3 -19.0 -14.9 -1.0 2.4 2.3

Dry (24%) 16.8 15.0 21.6 6.5 -4.6 -3.3 -4.3 -12.8 -11.9 -0.6 -4.3 0.7

Critical (15%) 13.0 12.4 2.7 -9.9 -11.8 -3.4 -2.8 -6.1 -6.4 0.6 -1.6 2.3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.21.2. Contra Costa Victoria Canal Intake, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-346 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 113.4 124.0 146.2 160.4 141.4 117.2 113.6 88.1 71.9 56.9 76.0 91.4

20% 102.8 103.3 122.2 141.7 120.6 111.5 98.9 82.9 63.0 49.5 63.4 83.6

30% 96.4 93.5 108.5 120.8 111.3 98.7 89.8 79.2 56.6 44.5 58.7 80.1

40% 91.4 87.7 95.6 110.7 104.9 93.5 80.5 75.7 54.3 38.5 45.1 73.7

50% 84.6 73.4 67.3 100.4 99.6 85.1 69.9 61.4 53.2 35.7 39.2 70.5

60% 58.9 55.0 55.7 93.3 94.5 75.4 45.7 56.0 51.4 32.9 36.1 68.2

70% 56.5 51.8 48.6 86.2 87.1 63.9 37.3 49.3 48.9 30.9 33.4 63.7

80% 50.7 49.2 40.6 81.1 71.9 49.1 28.9 37.2 45.9 28.9 28.8 54.2

90% 44.8 45.3 33.5 69.8 53.8 37.6 21.8 17.2 38.0 27.0 26.9 49.3

Full Simulation Period
b 77.5 77.0 82.4 107.2 98.3 82.2 65.3 60.9 53.9 40.1 47.5 70.2

Wet (32%) 67.1 62.4 62.3 85.3 71.1 50.4 29.5 35.3 43.7 39.0 31.6 60.8

Above Normal (16%) 88.0 89.4 87.1 106.6 99.3 75.1 52.4 57.0 52.1 32.8 30.1 51.2

Below Normal (13%) 69.7 64.7 71.8 102.7 105.2 93.2 77.7 74.6 57.0 30.8 39.5 74.3

Dry (24%) 76.9 78.9 87.1 119.0 109.3 99.3 88.9 72.8 55.0 36.9 64.6 77.5

Critical (15%) 96.9 103.6 122.4 139.8 131.5 119.7 106.0 88.1 73.5 64.3 80.0 95.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 115.0 125.3 147.3 160.3 141.4 117.2 115.1 101.4 89.3 56.4 80.7 91.2

20% 105.5 107.8 123.9 141.6 120.2 111.9 106.4 98.7 74.1 50.4 65.8 85.1

30% 97.2 92.8 108.8 120.8 112.3 98.6 95.2 85.2 67.0 45.1 58.9 81.9

40% 93.0 88.2 90.3 110.5 106.8 93.4 77.6 71.1 59.2 40.5 45.6 75.6

50% 85.2 75.4 67.6 100.4 99.6 85.0 68.1 59.3 55.9 36.7 39.0 70.7

60% 60.0 54.8 55.8 93.5 94.6 75.3 45.7 51.5 53.4 33.4 36.1 68.9

70% 56.3 51.7 48.2 86.2 87.0 63.7 37.7 47.8 51.4 31.7 32.6 64.3

80% 50.6 49.2 42.2 80.8 71.9 49.1 28.9 36.0 46.8 29.3 28.9 54.9

90% 44.6 45.5 33.5 69.8 53.8 37.6 22.2 17.2 40.5 27.4 27.0 48.7

Full Simulation Period
b 78.3 77.5 82.3 107.4 98.7 82.4 67.2 63.6 59.9 40.4 48.1 70.9

Wet (32%) 67.6 63.1 63.3 85.3 71.7 50.8 29.5 32.9 43.8 39.1 31.5 60.8

Above Normal (16%) 90.0 90.0 85.8 106.3 99.4 75.2 51.2 51.8 52.8 33.0 30.1 51.1

Below Normal (13%) 69.8 65.2 71.9 102.6 104.8 93.1 73.6 70.4 62.5 31.4 39.5 75.2

Dry (24%) 77.7 79.1 86.4 120.5 110.0 99.5 92.6 83.7 67.0 38.5 68.1 79.6

Critical (15%) 97.4 103.8 122.5 138.9 132.3 120.8 117.6 103.4 88.1 62.6 78.0 95.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1.6 1.3 1.1 -0.1 0.0 -0.1 1.5 13.4 17.3 -0.5 4.7 -0.2

20% 2.7 4.5 1.7 -0.1 -0.4 0.3 7.6 15.9 11.1 1.0 2.4 1.5

30% 0.8 -0.6 0.2 -0.1 1.0 -0.1 5.4 6.0 10.4 0.6 0.2 1.8

40% 1.7 0.5 -5.2 -0.1 1.9 -0.1 -3.0 -4.7 4.9 1.9 0.4 1.9

50% 0.6 2.1 0.3 0.0 0.1 -0.1 -1.8 -2.1 2.7 1.0 -0.2 0.3

60% 1.1 -0.2 0.0 0.2 0.0 -0.1 0.0 -4.5 2.0 0.5 0.1 0.7

70% -0.2 -0.1 -0.4 0.0 0.0 -0.2 0.4 -1.5 2.5 0.8 -0.8 0.6

80% -0.2 0.0 1.6 -0.3 0.0 0.0 0.0 -1.2 0.9 0.4 0.1 0.7

90% -0.1 0.1 -0.1 0.0 0.0 0.0 0.4 0.0 2.5 0.3 0.1 -0.6

Full Simulation Period
b 0.7 0.5 0.0 0.1 0.5 0.3 1.9 2.8 5.9 0.2 0.5 0.6

Wet (32%) 0.5 0.7 1.0 0.0 0.6 0.4 0.1 -2.4 0.1 0.0 -0.1 0.0

Above Normal (16%) 2.0 0.7 -1.3 -0.3 0.1 0.0 -1.2 -5.2 0.7 0.2 0.0 -0.1

Below Normal (13%) 0.1 0.5 0.1 -0.1 -0.3 -0.2 -4.0 -4.1 5.5 0.5 0.0 0.8

Dry (24%) 0.8 0.2 -0.7 1.4 0.7 0.1 3.7 10.9 12.0 1.6 3.5 2.1

Critical (15%) 0.5 0.2 0.0 -0.9 0.7 1.1 11.5 15.3 14.6 -1.8 -2.0 0.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.21.3. Contra Costa Victoria Canal Intake, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-347 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 118.3 126.7 133.5 151.5 124.0 104.0 94.8 80.9 75.4 53.7 69.0 95.4

20% 107.2 101.7 119.5 136.5 112.8 86.0 79.7 75.2 61.0 48.1 54.8 83.9

30% 100.3 99.0 114.1 127.2 97.1 83.3 68.8 70.2 53.5 43.7 49.3 77.5

40% 97.6 93.6 107.5 116.9 89.3 74.2 63.4 57.4 48.8 39.3 44.7 71.7

50% 93.5 88.3 102.3 109.8 80.7 67.5 58.4 49.5 45.5 35.3 40.4 69.4

60% 89.9 84.9 99.4 83.1 69.6 61.3 51.1 45.3 42.4 31.2 35.6 67.0

70% 86.4 77.4 89.2 74.8 65.5 53.6 44.4 41.2 39.6 28.6 33.5 63.0

80% 81.2 71.3 67.8 69.1 57.1 47.1 37.0 37.0 38.3 27.9 29.6 61.1

90% 66.4 63.8 44.0 54.3 47.9 39.2 27.1 22.9 31.8 26.2 28.0 51.5

Full Simulation Period
b 92.6 89.4 97.5 103.6 83.9 69.0 58.2 53.3 49.3 39.6 45.1 70.5

Wet (32%) 82.6 76.9 78.5 72.6 57.8 47.9 33.6 31.2 39.8 38.4 31.8 54.6

Above Normal (16%) 101.0 95.9 96.5 104.1 79.1 62.5 51.2 45.0 42.9 31.7 31.2 67.5

Below Normal (13%) 82.8 77.2 93.2 109.8 103.9 82.6 67.8 57.9 41.1 28.2 41.5 69.5

Dry (24%) 95.3 92.4 106.9 117.8 92.0 74.3 69.3 66.3 53.3 36.1 53.9 77.4

Critical (15%) 109.5 115.4 128.3 141.1 113.9 100.7 91.9 84.2 77.7 66.6 77.8 97.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 113.4 124.0 146.2 160.4 141.4 117.2 113.6 88.1 71.9 56.9 76.0 91.4

20% 102.8 103.3 122.2 141.7 120.6 111.5 98.9 82.9 63.0 49.5 63.4 83.6

30% 96.4 93.5 108.5 120.8 111.3 98.7 89.8 79.2 56.6 44.5 58.7 80.1

40% 91.4 87.7 95.6 110.7 104.9 93.5 80.5 75.7 54.3 38.5 45.1 73.7

50% 84.6 73.4 67.3 100.4 99.6 85.1 69.9 61.4 53.2 35.7 39.2 70.5

60% 58.9 55.0 55.7 93.3 94.5 75.4 45.7 56.0 51.4 32.9 36.1 68.2

70% 56.5 51.8 48.6 86.2 87.1 63.9 37.3 49.3 48.9 30.9 33.4 63.7

80% 50.7 49.2 40.6 81.1 71.9 49.1 28.9 37.2 45.9 28.9 28.8 54.2

90% 44.8 45.3 33.5 69.8 53.8 37.6 21.8 17.2 38.0 27.0 26.9 49.3

Full Simulation Period
b 77.5 77.0 82.4 107.2 98.3 82.2 65.3 60.9 53.9 40.1 47.5 70.2

Wet (32%) 67.1 62.4 62.3 85.3 71.1 50.4 29.5 35.3 43.7 39.0 31.6 60.8

Above Normal (16%) 88.0 89.4 87.1 106.6 99.3 75.1 52.4 57.0 52.1 32.8 30.1 51.2

Below Normal (13%) 69.7 64.7 71.8 102.7 105.2 93.2 77.7 74.6 57.0 30.8 39.5 74.3

Dry (24%) 76.9 78.9 87.1 119.0 109.3 99.3 88.9 72.8 55.0 36.9 64.6 77.5

Critical (15%) 96.9 103.6 122.4 139.8 131.5 119.7 106.0 88.1 73.5 64.3 80.0 95.6

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4.8 -2.7 12.7 8.9 17.4 13.2 18.8 7.2 -3.5 3.2 7.0 -4.0

20% -4.3 1.6 2.7 5.1 7.9 25.6 19.1 7.7 2.0 1.4 8.7 -0.3

30% -3.9 -5.5 -5.5 -6.3 14.2 15.4 21.0 9.0 3.0 0.8 9.4 2.6

40% -6.3 -5.9 -12.0 -6.2 15.6 19.3 17.1 18.3 5.5 -0.8 0.4 1.9

50% -8.9 -14.9 -35.0 -9.4 18.8 17.5 11.5 11.9 7.7 0.5 -1.2 1.1

60% -31.0 -29.9 -43.6 10.2 25.0 14.1 -5.3 10.6 8.9 1.7 0.5 1.2

70% -30.0 -25.6 -40.6 11.4 21.6 10.3 -7.1 8.1 9.4 2.3 -0.1 0.7

80% -30.4 -22.1 -27.2 12.0 14.8 2.0 -8.1 0.2 7.6 1.0 -0.8 -6.9

90% -21.6 -18.5 -10.4 15.5 5.9 -1.6 -5.3 -5.7 6.2 0.9 -1.1 -2.2

Full Simulation Period
b -15.0 -12.3 -15.2 3.6 14.4 13.1 7.0 7.6 4.6 0.6 2.4 -0.2

Wet (32%) -15.4 -14.5 -16.2 12.7 13.3 2.6 -4.2 4.1 3.9 0.6 -0.2 6.2

Above Normal (16%) -13.0 -6.5 -9.3 2.6 20.2 12.7 1.3 12.0 9.2 1.2 -1.0 -16.3

Below Normal (13%) -13.1 -12.5 -21.4 -7.1 1.3 10.7 9.9 16.6 15.9 2.6 -2.0 4.8

Dry (24%) -18.4 -13.5 -19.8 1.3 17.3 25.0 19.6 6.5 1.6 0.8 10.7 0.1

Critical (15%) -12.6 -11.8 -5.9 -1.2 17.6 19.0 14.1 3.9 -4.2 -2.3 2.1 -1.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.21.4. Contra Costa Victoria Canal Intake, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-348 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 118.3 126.7 133.5 151.5 124.0 104.0 94.8 80.9 75.4 53.7 69.0 95.4

20% 107.2 101.7 119.5 136.5 112.8 86.0 79.7 75.2 61.0 48.1 54.8 83.9

30% 100.3 99.0 114.1 127.2 97.1 83.3 68.8 70.2 53.5 43.7 49.3 77.5

40% 97.6 93.6 107.5 116.9 89.3 74.2 63.4 57.4 48.8 39.3 44.7 71.7

50% 93.5 88.3 102.3 109.8 80.7 67.5 58.4 49.5 45.5 35.3 40.4 69.4

60% 89.9 84.9 99.4 83.1 69.6 61.3 51.1 45.3 42.4 31.2 35.6 67.0

70% 86.4 77.4 89.2 74.8 65.5 53.6 44.4 41.2 39.6 28.6 33.5 63.0

80% 81.2 71.3 67.8 69.1 57.1 47.1 37.0 37.0 38.3 27.9 29.6 61.1

90% 66.4 63.8 44.0 54.3 47.9 39.2 27.1 22.9 31.8 26.2 28.0 51.5

Full Simulation Period
b 92.6 89.4 97.5 103.6 83.9 69.0 58.2 53.3 49.3 39.6 45.1 70.5

Wet (32%) 82.6 76.9 78.5 72.6 57.8 47.9 33.6 31.2 39.8 38.4 31.8 54.6

Above Normal (16%) 101.0 95.9 96.5 104.1 79.1 62.5 51.2 45.0 42.9 31.7 31.2 67.5

Below Normal (13%) 82.8 77.2 93.2 109.8 103.9 82.6 67.8 57.9 41.1 28.2 41.5 69.5

Dry (24%) 95.3 92.4 106.9 117.8 92.0 74.3 69.3 66.3 53.3 36.1 53.9 77.4

Critical (15%) 109.5 115.4 128.3 141.1 113.9 100.7 91.9 84.2 77.7 66.6 77.8 97.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 117.1 125.1 131.6 152.6 127.9 117.2 105.3 82.1 56.7 55.8 77.3 89.3

20% 107.1 104.1 119.2 140.0 116.2 106.7 93.2 71.6 50.9 50.7 60.3 85.3

30% 101.8 98.0 115.6 133.8 110.1 96.0 83.1 60.8 48.0 44.5 54.1 79.6

40% 97.1 93.8 108.9 123.7 103.9 89.6 73.5 47.2 43.8 36.1 46.2 76.0

50% 93.8 88.4 103.8 115.7 95.1 77.1 61.8 44.8 41.2 33.5 39.4 71.3

60% 88.7 84.0 97.6 96.4 84.9 67.6 51.5 40.8 38.3 31.0 36.7 68.2

70% 85.6 76.6 89.7 86.9 76.2 60.4 44.5 37.4 35.1 29.8 33.5 64.2

80% 80.9 71.9 74.5 77.6 60.5 45.1 34.7 34.3 32.6 28.1 29.2 60.6

90% 66.6 63.1 49.6 68.5 46.9 38.5 28.0 23.1 28.8 25.7 27.4 48.0

Full Simulation Period
b 92.3 90.5 99.0 111.0 91.8 77.9 64.6 49.7 43.5 39.4 46.7 71.3

Wet (32%) 81.9 78.0 81.5 84.3 62.9 47.3 34.4 29.3 36.0 38.3 31.8 52.8

Above Normal (16%) 102.3 98.9 100.2 117.9 92.6 67.6 51.8 40.0 38.3 30.9 30.6 68.4

Below Normal (13%) 83.0 76.4 93.2 118.9 105.1 87.3 72.3 55.6 42.1 29.8 41.9 76.6

Dry (24%) 93.8 93.9 108.7 125.6 104.6 96.0 84.6 60.0 43.1 36.3 60.2 78.2

Critical (15%) 109.9 116.0 125.1 130.0 119.7 116.2 103.2 82.0 67.2 64.9 78.4 97.9

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.2 -1.6 -1.9 1.1 3.9 13.2 10.5 1.2 -18.7 2.1 8.3 -6.1

20% -0.1 2.4 -0.3 3.4 3.5 20.7 13.5 -3.6 -10.1 2.6 5.5 1.4

30% 1.5 -1.0 1.5 6.6 13.0 12.7 14.4 -9.5 -5.6 0.8 4.8 2.1

40% -0.5 0.2 1.3 6.8 14.6 15.4 10.1 -10.2 -4.9 -3.2 1.5 4.2

50% 0.3 0.1 1.4 5.9 14.4 9.6 3.4 -4.7 -4.3 -1.8 -1.0 1.9

60% -1.2 -0.9 -1.7 13.3 15.3 6.3 0.4 -4.5 -4.1 -0.2 1.1 1.1

70% -0.8 -0.8 0.5 12.2 10.8 6.8 0.1 -3.7 -4.5 1.3 0.0 1.3

80% -0.2 0.6 6.7 8.6 3.4 -2.1 -2.4 -2.7 -5.7 0.3 -0.4 -0.5

90% 0.2 -0.8 5.7 14.2 -1.1 -0.7 0.9 0.2 -3.0 -0.5 -0.5 -3.5

Full Simulation Period
b -0.3 1.1 1.5 7.4 7.8 8.8 6.3 -3.5 -5.8 -0.2 1.6 0.8

Wet (32%) -0.7 1.1 3.0 11.7 5.1 -0.5 0.8 -1.8 -3.8 -0.2 0.0 -1.8

Above Normal (16%) 1.3 3.0 3.7 13.8 13.4 5.1 0.6 -5.0 -4.6 -0.7 -0.5 0.9

Below Normal (13%) 0.2 -0.8 0.0 9.1 1.2 4.7 4.5 -2.3 1.0 1.6 0.4 7.1

Dry (24%) -1.6 1.4 1.8 7.8 12.6 21.7 15.3 -6.3 -10.2 0.2 6.4 0.9

Critical (15%) 0.4 0.6 -3.2 -11.1 5.9 15.5 11.2 -2.1 -10.6 -1.7 0.6 0.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.21.5. Contra Costa Victoria Canal Intake, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-349 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 118.3 126.7 133.5 151.5 124.0 104.0 94.8 80.9 75.4 53.7 69.0 95.4

20% 107.2 101.7 119.5 136.5 112.8 86.0 79.7 75.2 61.0 48.1 54.8 83.9

30% 100.3 99.0 114.1 127.2 97.1 83.3 68.8 70.2 53.5 43.7 49.3 77.5

40% 97.6 93.6 107.5 116.9 89.3 74.2 63.4 57.4 48.8 39.3 44.7 71.7

50% 93.5 88.3 102.3 109.8 80.7 67.5 58.4 49.5 45.5 35.3 40.4 69.4

60% 89.9 84.9 99.4 83.1 69.6 61.3 51.1 45.3 42.4 31.2 35.6 67.0

70% 86.4 77.4 89.2 74.8 65.5 53.6 44.4 41.2 39.6 28.6 33.5 63.0

80% 81.2 71.3 67.8 69.1 57.1 47.1 37.0 37.0 38.3 27.9 29.6 61.1

90% 66.4 63.8 44.0 54.3 47.9 39.2 27.1 22.9 31.8 26.2 28.0 51.5

Full Simulation Period
b 92.6 89.4 97.5 103.6 83.9 69.0 58.2 53.3 49.3 39.6 45.1 70.5

Wet (32%) 82.6 76.9 78.5 72.6 57.8 47.9 33.6 31.2 39.8 38.4 31.8 54.6

Above Normal (16%) 101.0 95.9 96.5 104.1 79.1 62.5 51.2 45.0 42.9 31.7 31.2 67.5

Below Normal (13%) 82.8 77.2 93.2 109.8 103.9 82.6 67.8 57.9 41.1 28.2 41.5 69.5

Dry (24%) 95.3 92.4 106.9 117.8 92.0 74.3 69.3 66.3 53.3 36.1 53.9 77.4

Critical (15%) 109.5 115.4 128.3 141.1 113.9 100.7 91.9 84.2 77.7 66.6 77.8 97.5

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 115.0 125.3 147.3 160.3 141.4 117.2 115.1 101.4 89.3 56.4 80.7 91.2

20% 105.5 107.8 123.9 141.6 120.2 111.9 106.4 98.7 74.1 50.4 65.8 85.1

30% 97.2 92.8 108.8 120.8 112.3 98.6 95.2 85.2 67.0 45.1 58.9 81.9

40% 93.0 88.2 90.3 110.5 106.8 93.4 77.6 71.1 59.2 40.5 45.6 75.6

50% 85.2 75.4 67.6 100.4 99.6 85.0 68.1 59.3 55.9 36.7 39.0 70.7

60% 60.0 54.8 55.8 93.5 94.6 75.3 45.7 51.5 53.4 33.4 36.1 68.9

70% 56.3 51.7 48.2 86.2 87.0 63.7 37.7 47.8 51.4 31.7 32.6 64.3

80% 50.6 49.2 42.2 80.8 71.9 49.1 28.9 36.0 46.8 29.3 28.9 54.9

90% 44.6 45.5 33.5 69.8 53.8 37.6 22.2 17.2 40.5 27.4 27.0 48.7

Full Simulation Period
b 78.3 77.5 82.3 107.4 98.7 82.4 67.2 63.6 59.9 40.4 48.1 70.9

Wet (32%) 67.6 63.1 63.3 85.3 71.7 50.8 29.5 32.9 43.8 39.1 31.5 60.8

Above Normal (16%) 90.0 90.0 85.8 106.3 99.4 75.2 51.2 51.8 52.8 33.0 30.1 51.1

Below Normal (13%) 69.8 65.2 71.9 102.6 104.8 93.1 73.6 70.4 62.5 31.4 39.5 75.2

Dry (24%) 77.7 79.1 86.4 120.5 110.0 99.5 92.6 83.7 67.0 38.5 68.1 79.6

Critical (15%) 97.4 103.8 122.5 138.9 132.3 120.8 117.6 103.4 88.1 62.6 78.0 95.8

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -3.2 -1.5 13.8 8.8 17.4 13.2 20.4 20.5 13.9 2.7 11.7 -4.2

20% -1.6 6.2 4.4 5.1 7.4 25.9 26.7 23.5 13.2 2.3 11.1 1.2

30% -3.1 -6.1 -5.3 -6.4 15.2 15.3 26.4 14.9 13.5 1.4 9.6 4.4

40% -4.6 -5.4 -17.2 -6.4 17.5 19.2 14.1 13.6 10.4 1.2 0.9 3.8

50% -8.3 -12.9 -34.7 -9.4 18.9 17.4 9.7 9.8 10.3 1.4 -1.4 1.3

60% -29.9 -30.1 -43.6 10.4 25.0 14.0 -5.4 6.2 10.9 2.2 0.5 1.9

70% -30.1 -25.6 -40.9 11.4 21.6 10.1 -6.7 6.6 11.9 3.1 -0.8 1.3

80% -30.6 -22.1 -25.6 11.7 14.8 2.0 -8.1 -1.0 8.5 1.4 -0.8 -6.2

90% -21.8 -18.4 -10.5 15.4 5.9 -1.5 -4.9 -5.7 8.7 1.2 -1.0 -2.8

Full Simulation Period
b -14.3 -11.9 -15.2 3.7 14.8 13.4 8.9 10.4 10.6 0.8 3.0 0.4

Wet (32%) -15.0 -13.8 -15.2 12.7 13.9 3.0 -4.1 1.8 4.0 0.6 -0.3 6.2

Above Normal (16%) -11.0 -5.9 -10.6 2.2 20.3 12.7 0.0 6.8 9.9 1.3 -1.0 -16.4

Below Normal (13%) -13.0 -12.0 -21.3 -7.2 0.9 10.5 5.8 12.5 21.4 3.1 -2.0 5.6

Dry (24%) -17.6 -13.3 -20.5 2.7 18.0 25.2 23.3 17.4 13.6 2.4 14.2 2.2

Critical (15%) -12.1 -11.6 -5.9 -2.2 18.4 20.0 25.6 19.3 10.4 -4.0 0.2 -1.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.21.6. Contra Costa Victoria Canal Intake, Monthly Chloride Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,306.8 2,378.9 1,877.6 896.3 275.6 169.8 243.1 413.9 574.8 1,181.9 1,634.2 1,991.5

20% 2,029.7 1,951.0 1,489.9 724.0 142.6 98.4 110.6 306.3 508.7 950.6 1,390.3 1,853.0

30% 1,987.9 1,847.5 864.7 524.3 81.6 39.3 61.6 212.9 453.7 831.9 1,325.3 1,801.7

40% 1,902.8 1,463.3 712.0 300.6 51.8 27.3 32.1 88.2 381.6 596.4 1,070.0 1,654.6

50% 1,698.8 556.1 571.1 243.4 32.5 24.2 25.4 51.5 277.9 480.9 935.8 1,419.7

60% 504.0 474.1 466.9 72.5 27.6 22.7 22.9 30.9 227.7 321.5 875.4 590.5

70% 177.2 170.5 152.8 27.1 23.8 21.4 21.7 23.7 140.0 278.6 814.8 353.0

80% 162.3 143.4 74.7 23.1 21.6 20.1 20.9 21.2 65.8 251.3 751.3 326.8

90% 136.7 126.9 22.7 20.2 19.8 18.0 19.9 18.0 19.4 186.2 700.1 297.5

Full Simulation Period
b 1,191.9 1,037.9 740.4 359.1 115.2 64.3 82.1 159.1 345.8 599.4 1,066.3 1,139.3

Wet (32%) 788.6 570.4 198.8 62.0 25.3 21.1 21.4 26.7 109.7 212.5 749.2 304.4

Above Normal (16%) 1,556.8 1,108.7 623.9 160.1 33.0 22.1 23.0 37.7 224.5 305.3 770.2 589.2

Below Normal (13%) 810.0 761.1 727.9 396.3 116.1 66.4 74.2 141.5 362.7 509.0 950.8 1,575.6

Dry (24%) 1,287.5 1,230.9 1,063.7 557.0 161.5 67.1 86.0 187.1 408.4 887.7 1,344.1 1,790.2

Critical (15%) 1,860.9 1,906.5 1,513.1 854.5 321.3 197.1 278.6 546.6 869.0 1,358.8 1,716.9 2,059.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,265.0 2,355.0 1,907.3 1,272.0 492.3 269.2 293.5 441.8 585.2 1,185.7 1,725.6 2,024.3

20% 1,989.6 1,973.6 1,852.9 1,080.6 267.2 115.6 164.1 306.8 504.9 950.1 1,463.9 1,915.1

30% 1,940.6 1,926.3 1,738.7 840.7 163.3 52.8 110.4 278.8 413.0 833.4 1,359.2 1,776.1

40% 1,883.9 1,853.0 1,562.7 487.3 89.4 34.9 64.6 142.7 315.6 570.4 1,146.3 1,678.9

50% 1,822.7 1,785.0 1,224.9 346.5 48.4 26.3 36.1 91.7 246.1 488.7 943.4 1,564.7

60% 1,785.1 1,679.0 789.1 173.4 28.3 23.6 24.3 55.6 204.4 348.3 891.2 1,486.9

70% 1,717.9 1,628.2 390.6 33.1 24.3 22.0 21.0 29.6 158.1 315.1 836.9 1,443.8

80% 1,629.3 1,437.3 231.9 23.7 20.9 20.0 19.6 18.4 79.9 251.7 786.8 1,381.2

90% 1,329.1 532.1 74.8 20.2 19.5 17.9 18.7 16.4 19.2 193.0 710.8 1,277.3

Full Simulation Period
b 1,768.0 1,625.2 1,095.5 503.4 168.1 83.8 100.2 187.2 337.2 607.7 1,100.7 1,585.7

Wet (32%) 1,560.8 1,366.5 426.2 92.4 27.4 21.2 23.8 37.0 99.7 226.7 761.2 1,243.5

Above Normal (16%) 1,916.5 1,571.0 1,047.8 285.6 51.2 22.6 29.2 65.4 196.2 317.2 809.4 1,433.2

Below Normal (13%) 1,647.4 1,433.8 1,199.6 735.0 243.8 96.9 107.8 190.2 304.9 524.4 1,023.0 1,608.1

Dry (24%) 1,848.5 1,825.8 1,518.3 788.7 236.1 88.0 110.8 216.2 408.0 873.5 1,387.6 1,827.7

Critical (15%) 2,032.6 2,085.8 1,797.1 941.8 417.1 266.8 318.1 593.5 916.2 1,381.0 1,744.9 2,068.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -41.8 -23.9 29.8 375.7 216.7 99.4 50.4 27.9 10.3 3.8 91.4 32.8

20% -40.1 22.6 363.0 356.6 124.5 17.2 53.4 0.6 -3.8 -0.6 73.6 62.0

30% -47.3 78.8 874.0 316.4 81.8 13.4 48.8 65.9 -40.7 1.5 33.9 -25.7

40% -18.8 389.7 850.7 186.8 37.6 7.6 32.5 54.5 -66.0 -26.0 76.3 24.3

50% 123.9 1,228.9 653.8 103.0 16.0 2.1 10.6 40.2 -31.7 7.8 7.6 145.0

60% 1,281.0 1,205.0 322.2 100.8 0.7 0.9 1.5 24.8 -23.2 26.9 15.7 896.5

70% 1,540.7 1,457.7 237.8 6.0 0.6 0.6 -0.7 5.9 18.1 36.5 22.1 1,090.7

80% 1,467.0 1,294.0 157.2 0.6 -0.7 -0.1 -1.3 -2.8 14.2 0.4 35.5 1,054.4

90% 1,192.3 405.2 52.1 0.0 -0.3 -0.2 -1.2 -1.6 -0.2 6.8 10.8 979.8

Full Simulation Period
b 576.1 587.3 355.0 144.3 52.9 19.5 18.1 28.1 -8.6 8.2 34.4 446.4

Wet (32%) 772.2 796.1 227.4 30.4 2.1 0.2 2.4 10.3 -10.0 14.2 12.0 939.1

Above Normal (16%) 359.7 462.3 424.0 125.4 18.2 0.5 6.2 27.7 -28.4 11.9 39.2 843.9

Below Normal (13%) 837.4 672.7 471.7 338.7 127.6 30.5 33.6 48.7 -57.8 15.4 72.2 32.5

Dry (24%) 561.0 594.9 454.6 231.7 74.5 20.8 24.8 29.1 -0.5 -14.2 43.5 37.5

Critical (15%) 171.7 179.4 284.0 87.3 95.8 69.7 39.4 46.9 47.2 22.2 28.0 9.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.22.1. Antioch, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-352 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,306.8 2,378.9 1,877.6 896.3 275.6 169.8 243.1 413.9 574.8 1,181.9 1,634.2 1,991.5

20% 2,029.7 1,951.0 1,489.9 724.0 142.6 98.4 110.6 306.3 508.7 950.6 1,390.3 1,853.0

30% 1,987.9 1,847.5 864.7 524.3 81.6 39.3 61.6 212.9 453.7 831.9 1,325.3 1,801.7

40% 1,902.8 1,463.3 712.0 300.6 51.8 27.3 32.1 88.2 381.6 596.4 1,070.0 1,654.6

50% 1,698.8 556.1 571.1 243.4 32.5 24.2 25.4 51.5 277.9 480.9 935.8 1,419.7

60% 504.0 474.1 466.9 72.5 27.6 22.7 22.9 30.9 227.7 321.5 875.4 590.5

70% 177.2 170.5 152.8 27.1 23.8 21.4 21.7 23.7 140.0 278.6 814.8 353.0

80% 162.3 143.4 74.7 23.1 21.6 20.1 20.9 21.2 65.8 251.3 751.3 326.8

90% 136.7 126.9 22.7 20.2 19.8 18.0 19.9 18.0 19.4 186.2 700.1 297.5

Full Simulation Period
b 1,191.9 1,037.9 740.4 359.1 115.2 64.3 82.1 159.1 345.8 599.4 1,066.3 1,139.3

Wet (32%) 788.6 570.4 198.8 62.0 25.3 21.1 21.4 26.7 109.7 212.5 749.2 304.4

Above Normal (16%) 1,556.8 1,108.7 623.9 160.1 33.0 22.1 23.0 37.7 224.5 305.3 770.2 589.2

Below Normal (13%) 810.0 761.1 727.9 396.3 116.1 66.4 74.2 141.5 362.7 509.0 950.8 1,575.6

Dry (24%) 1,287.5 1,230.9 1,063.7 557.0 161.5 67.1 86.0 187.1 408.4 887.7 1,344.1 1,790.2

Critical (15%) 1,860.9 1,906.5 1,513.1 854.5 321.3 197.1 278.6 546.6 869.0 1,358.8 1,716.9 2,059.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,263.5 2,383.5 1,905.6 1,036.4 287.5 164.4 238.6 463.7 603.2 1,094.6 1,653.6 2,026.6

20% 2,029.1 2,019.2 1,843.4 846.5 144.7 101.1 148.0 328.2 527.8 950.8 1,466.8 1,897.7

30% 1,961.3 1,923.3 1,696.0 662.1 83.9 35.5 93.0 251.0 476.0 837.9 1,302.0 1,792.8

40% 1,887.4 1,875.6 1,442.8 352.8 48.3 26.9 53.0 161.4 396.4 556.5 1,075.1 1,622.3

50% 1,824.1 1,793.3 1,220.7 242.8 31.7 24.2 34.9 112.8 303.4 499.7 915.8 1,520.4

60% 1,752.5 1,700.4 788.5 95.7 27.2 22.6 24.3 69.9 242.0 330.2 873.4 1,455.8

70% 1,710.1 1,614.7 332.7 28.3 23.9 21.0 20.6 30.1 180.3 284.8 779.3 1,394.5

80% 1,636.5 1,409.1 234.3 23.5 21.3 19.8 19.5 18.8 99.5 263.0 765.0 1,355.0

90% 1,438.5 595.6 89.2 21.4 19.5 17.8 18.4 16.4 20.6 193.9 686.6 1,316.7

Full Simulation Period
b 1,786.9 1,649.7 1,064.4 409.9 119.2 64.5 91.5 190.0 371.9 604.1 1,073.0 1,568.1

Wet (32%) 1,550.8 1,384.8 410.3 73.6 24.6 21.2 23.4 43.0 128.1 221.3 731.2 1,232.1

Above Normal (16%) 1,985.9 1,594.9 982.2 200.1 31.7 21.0 27.7 70.3 235.7 311.9 784.4 1,418.3

Below Normal (13%) 1,677.7 1,465.7 1,202.6 512.9 126.9 69.1 97.2 197.0 404.0 514.3 944.1 1,525.3

Dry (24%) 1,850.8 1,852.8 1,501.1 624.9 158.7 66.5 97.8 222.1 439.1 871.8 1,365.7 1,819.3

Critical (15%) 2,076.6 2,113.1 1,716.3 913.2 346.3 198.1 292.6 578.5 906.0 1,385.8 1,756.4 2,079.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -43.3 4.6 28.0 140.1 12.0 -5.4 -4.6 49.8 28.4 -87.2 19.4 35.1

20% -0.6 68.2 353.5 122.5 2.1 2.7 37.4 21.9 19.1 0.1 76.6 44.7

30% -26.6 75.8 831.3 137.8 2.4 -3.8 31.4 38.1 22.3 6.0 -23.3 -8.9

40% -15.4 412.3 730.8 52.3 -3.4 -0.4 20.9 73.1 14.8 -39.9 5.1 -32.3

50% 125.3 1,237.2 649.6 -0.7 -0.8 0.0 9.5 61.3 25.5 18.7 -20.0 100.7

60% 1,248.5 1,226.3 321.6 23.2 -0.4 -0.1 1.4 39.0 14.3 8.8 -2.0 865.4

70% 1,532.9 1,444.3 179.9 1.2 0.1 -0.3 -1.1 6.3 40.3 6.2 -35.5 1,041.5

80% 1,474.2 1,265.8 159.6 0.4 -0.3 -0.3 -1.4 -2.4 33.7 11.7 13.7 1,028.1

90% 1,301.8 468.7 66.5 1.3 -0.3 -0.2 -1.5 -1.6 1.3 7.8 -13.4 1,019.2

Full Simulation Period
b 595.0 611.8 324.0 50.8 4.0 0.2 9.4 31.0 26.0 4.6 6.7 428.8

Wet (32%) 762.2 814.4 211.5 11.6 -0.7 0.1 1.9 16.3 18.4 8.8 -18.0 927.6

Above Normal (16%) 429.1 486.3 358.3 40.0 -1.2 -1.2 4.7 32.6 11.1 6.7 14.2 829.1

Below Normal (13%) 867.7 704.6 474.7 116.7 10.8 2.7 23.0 55.4 41.3 5.3 -6.7 -50.3

Dry (24%) 563.3 621.9 437.4 67.9 -2.8 -0.7 11.8 35.0 30.7 -15.9 21.6 29.1

Critical (15%) 215.7 206.6 203.2 58.6 25.0 1.0 14.0 31.9 37.0 27.0 39.5 20.0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.22.2. Antioch, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-353 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,306.8 2,378.9 1,877.6 896.3 275.6 169.8 243.1 413.9 574.8 1,181.9 1,634.2 1,991.5

20% 2,029.7 1,951.0 1,489.9 724.0 142.6 98.4 110.6 306.3 508.7 950.6 1,390.3 1,853.0

30% 1,987.9 1,847.5 864.7 524.3 81.6 39.3 61.6 212.9 453.7 831.9 1,325.3 1,801.7

40% 1,902.8 1,463.3 712.0 300.6 51.8 27.3 32.1 88.2 381.6 596.4 1,070.0 1,654.6

50% 1,698.8 556.1 571.1 243.4 32.5 24.2 25.4 51.5 277.9 480.9 935.8 1,419.7

60% 504.0 474.1 466.9 72.5 27.6 22.7 22.9 30.9 227.7 321.5 875.4 590.5

70% 177.2 170.5 152.8 27.1 23.8 21.4 21.7 23.7 140.0 278.6 814.8 353.0

80% 162.3 143.4 74.7 23.1 21.6 20.1 20.9 21.2 65.8 251.3 751.3 326.8

90% 136.7 126.9 22.7 20.2 19.8 18.0 19.9 18.0 19.4 186.2 700.1 297.5

Full Simulation Period
b 1,191.9 1,037.9 740.4 359.1 115.2 64.3 82.1 159.1 345.8 599.4 1,066.3 1,139.3

Wet (32%) 788.6 570.4 198.8 62.0 25.3 21.1 21.4 26.7 109.7 212.5 749.2 304.4

Above Normal (16%) 1,556.8 1,108.7 623.9 160.1 33.0 22.1 23.0 37.7 224.5 305.3 770.2 589.2

Below Normal (13%) 810.0 761.1 727.9 396.3 116.1 66.4 74.2 141.5 362.7 509.0 950.8 1,575.6

Dry (24%) 1,287.5 1,230.9 1,063.7 557.0 161.5 67.1 86.0 187.1 408.4 887.7 1,344.1 1,790.2

Critical (15%) 1,860.9 1,906.5 1,513.1 854.5 321.3 197.1 278.6 546.6 869.0 1,358.8 1,716.9 2,059.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,318.4 2,329.0 1,880.5 894.9 283.0 171.2 180.5 305.6 542.6 1,168.9 1,645.8 2,019.5

20% 2,067.2 1,960.8 1,453.7 728.0 142.6 98.5 96.5 216.1 474.0 930.8 1,405.6 1,866.4

30% 1,996.2 1,845.5 867.0 525.0 85.1 39.5 51.0 157.7 436.7 824.4 1,346.1 1,814.0

40% 1,889.7 1,458.6 711.9 300.4 51.7 27.3 30.8 79.3 361.9 597.7 1,066.2 1,659.4

50% 1,662.8 554.9 572.7 243.2 32.5 24.2 25.5 45.9 268.8 482.3 930.9 1,386.6

60% 504.4 471.1 466.9 72.3 27.5 22.7 23.2 30.6 226.5 322.3 875.2 591.4

70% 175.4 170.6 162.5 27.2 23.7 21.3 21.8 23.7 141.9 281.2 809.1 355.0

80% 160.9 143.3 60.8 23.2 21.6 20.0 20.8 21.4 66.5 251.3 737.0 325.4

90% 136.6 126.3 22.5 20.2 19.8 18.1 19.9 18.0 19.4 189.6 691.9 297.5

Full Simulation Period
b 1,190.8 1,034.6 742.1 365.7 119.4 64.8 68.8 128.1 326.1 592.7 1,063.4 1,138.9

Wet (32%) 788.0 578.0 200.3 62.0 25.3 21.1 21.4 25.4 109.7 210.2 740.5 304.0

Above Normal (16%) 1,556.0 1,087.3 616.5 159.7 33.0 22.1 23.1 36.9 224.1 305.7 769.6 590.6

Below Normal (13%) 812.6 762.8 728.3 397.2 116.0 66.4 62.7 116.2 355.8 507.7 944.0 1,562.5

Dry (24%) 1,285.7 1,223.1 1,071.6 563.7 163.0 67.4 66.8 147.9 391.0 884.2 1,347.1 1,795.2

Critical (15%) 1,855.9 1,901.7 1,515.8 888.2 347.6 199.8 230.0 426.9 769.9 1,324.0 1,717.6 2,060.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 11.6 -49.9 2.9 -1.4 7.4 1.4 -62.6 -108.3 -32.2 -13.0 11.6 28.0

20% 37.6 9.9 -36.2 4.0 0.0 0.0 -14.1 -90.2 -34.6 -19.9 15.3 13.4

30% 8.2 -2.0 2.3 0.7 3.6 0.1 -10.7 -55.2 -17.1 -7.5 20.9 12.2

40% -13.1 -4.7 -0.1 -0.2 -0.1 0.0 -1.3 -8.9 -19.7 1.2 -3.8 4.7

50% -35.9 -1.1 1.6 -0.2 0.1 0.0 0.1 -5.6 -9.1 1.3 -4.9 -33.1

60% 0.4 -3.0 0.0 -0.2 -0.1 0.0 0.3 -0.3 -1.2 0.8 -0.2 0.9

70% -1.8 0.1 9.7 0.1 0.0 -0.1 0.1 0.0 2.0 2.6 -5.7 2.0

80% -1.5 -0.1 -13.9 0.1 0.0 -0.1 0.0 0.3 0.8 0.0 -14.3 -1.5

90% -0.1 -0.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 3.4 -8.1 0.0

Full Simulation Period
b -1.1 -3.3 1.7 6.6 4.2 0.5 -13.3 -31.0 -19.8 -6.8 -2.9 -0.3

Wet (32%) -0.6 7.6 1.5 0.0 0.0 0.0 0.0 -1.3 0.0 -2.3 -8.7 -0.4

Above Normal (16%) -0.8 -21.3 -7.4 -0.4 0.0 0.0 0.1 -0.8 -0.5 0.4 -0.6 1.4

Below Normal (13%) 2.6 1.7 0.4 0.9 -0.1 -0.1 -11.5 -25.3 -6.9 -1.3 -6.8 -13.1

Dry (24%) -1.8 -7.7 7.9 6.7 1.5 0.3 -19.2 -39.2 -17.4 -3.5 3.0 5.0

Critical (15%) -4.9 -4.8 2.7 33.7 26.2 2.7 -48.6 -119.7 -99.1 -34.8 0.7 0.9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.22.3. Antioch, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-354 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,265.0 2,355.0 1,907.3 1,272.0 492.3 269.2 293.5 441.8 585.2 1,185.7 1,725.6 2,024.3

20% 1,989.6 1,973.6 1,852.9 1,080.6 267.2 115.6 164.1 306.8 504.9 950.1 1,463.9 1,915.1

30% 1,940.6 1,926.3 1,738.7 840.7 163.3 52.8 110.4 278.8 413.0 833.4 1,359.2 1,776.1

40% 1,883.9 1,853.0 1,562.7 487.3 89.4 34.9 64.6 142.7 315.6 570.4 1,146.3 1,678.9

50% 1,822.7 1,785.0 1,224.9 346.5 48.4 26.3 36.1 91.7 246.1 488.7 943.4 1,564.7

60% 1,785.1 1,679.0 789.1 173.4 28.3 23.6 24.3 55.6 204.4 348.3 891.2 1,486.9

70% 1,717.9 1,628.2 390.6 33.1 24.3 22.0 21.0 29.6 158.1 315.1 836.9 1,443.8

80% 1,629.3 1,437.3 231.9 23.7 20.9 20.0 19.6 18.4 79.9 251.7 786.8 1,381.2

90% 1,329.1 532.1 74.8 20.2 19.5 17.9 18.7 16.4 19.2 193.0 710.8 1,277.3

Full Simulation Period
b 1,768.0 1,625.2 1,095.5 503.4 168.1 83.8 100.2 187.2 337.2 607.7 1,100.7 1,585.7

Wet (32%) 1,560.8 1,366.5 426.2 92.4 27.4 21.2 23.8 37.0 99.7 226.7 761.2 1,243.5

Above Normal (16%) 1,916.5 1,571.0 1,047.8 285.6 51.2 22.6 29.2 65.4 196.2 317.2 809.4 1,433.2

Below Normal (13%) 1,647.4 1,433.8 1,199.6 735.0 243.8 96.9 107.8 190.2 304.9 524.4 1,023.0 1,608.1

Dry (24%) 1,848.5 1,825.8 1,518.3 788.7 236.1 88.0 110.8 216.2 408.0 873.5 1,387.6 1,827.7

Critical (15%) 2,032.6 2,085.8 1,797.1 941.8 417.1 266.8 318.1 593.5 916.2 1,381.0 1,744.9 2,068.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,306.8 2,378.9 1,877.6 896.3 275.6 169.8 243.1 413.9 574.8 1,181.9 1,634.2 1,991.5

20% 2,029.7 1,951.0 1,489.9 724.0 142.6 98.4 110.6 306.3 508.7 950.6 1,390.3 1,853.0

30% 1,987.9 1,847.5 864.7 524.3 81.6 39.3 61.6 212.9 453.7 831.9 1,325.3 1,801.7

40% 1,902.8 1,463.3 712.0 300.6 51.8 27.3 32.1 88.2 381.6 596.4 1,070.0 1,654.6

50% 1,698.8 556.1 571.1 243.4 32.5 24.2 25.4 51.5 277.9 480.9 935.8 1,419.7

60% 504.0 474.1 466.9 72.5 27.6 22.7 22.9 30.9 227.7 321.5 875.4 590.5

70% 177.2 170.5 152.8 27.1 23.8 21.4 21.7 23.7 140.0 278.6 814.8 353.0

80% 162.3 143.4 74.7 23.1 21.6 20.1 20.9 21.2 65.8 251.3 751.3 326.8

90% 136.7 126.9 22.7 20.2 19.8 18.0 19.9 18.0 19.4 186.2 700.1 297.5

Full Simulation Period
b 1,191.9 1,037.9 740.4 359.1 115.2 64.3 82.1 159.1 345.8 599.4 1,066.3 1,139.3

Wet (32%) 788.6 570.4 198.8 62.0 25.3 21.1 21.4 26.7 109.7 212.5 749.2 304.4

Above Normal (16%) 1,556.8 1,108.7 623.9 160.1 33.0 22.1 23.0 37.7 224.5 305.3 770.2 589.2

Below Normal (13%) 810.0 761.1 727.9 396.3 116.1 66.4 74.2 141.5 362.7 509.0 950.8 1,575.6

Dry (24%) 1,287.5 1,230.9 1,063.7 557.0 161.5 67.1 86.0 187.1 408.4 887.7 1,344.1 1,790.2

Critical (15%) 1,860.9 1,906.5 1,513.1 854.5 321.3 197.1 278.6 546.6 869.0 1,358.8 1,716.9 2,059.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 41.8 23.9 -29.8 -375.7 -216.7 -99.4 -50.4 -27.9 -10.3 -3.8 -91.4 -32.8

20% 40.1 -22.6 -363.0 -356.6 -124.5 -17.2 -53.4 -0.6 3.8 0.6 -73.6 -62.0

30% 47.3 -78.8 -874.0 -316.4 -81.8 -13.4 -48.8 -65.9 40.7 -1.5 -33.9 25.7

40% 18.8 -389.7 -850.7 -186.8 -37.6 -7.6 -32.5 -54.5 66.0 26.0 -76.3 -24.3

50% -123.9 -1,228.9 -653.8 -103.0 -16.0 -2.1 -10.6 -40.2 31.7 -7.8 -7.6 -145.0

60% -1,281.0 -1,205.0 -322.2 -100.8 -0.7 -0.9 -1.5 -24.8 23.2 -26.9 -15.7 -896.5

70% -1,540.7 -1,457.7 -237.8 -6.0 -0.6 -0.6 0.7 -5.9 -18.1 -36.5 -22.1 -1,090.7

80% -1,467.0 -1,294.0 -157.2 -0.6 0.7 0.1 1.3 2.8 -14.2 -0.4 -35.5 -1,054.4

90% -1,192.3 -405.2 -52.1 0.0 0.3 0.2 1.2 1.6 0.2 -6.8 -10.8 -979.8

Full Simulation Period
b -576.1 -587.3 -355.0 -144.3 -52.9 -19.5 -18.1 -28.1 8.6 -8.2 -34.4 -446.4

Wet (32%) -772.2 -796.1 -227.4 -30.4 -2.1 -0.2 -2.4 -10.3 10.0 -14.2 -12.0 -939.1

Above Normal (16%) -359.7 -462.3 -424.0 -125.4 -18.2 -0.5 -6.2 -27.7 28.4 -11.9 -39.2 -843.9

Below Normal (13%) -837.4 -672.7 -471.7 -338.7 -127.6 -30.5 -33.6 -48.7 57.8 -15.4 -72.2 -32.5

Dry (24%) -561.0 -594.9 -454.6 -231.7 -74.5 -20.8 -24.8 -29.1 0.5 14.2 -43.5 -37.5

Critical (15%) -171.7 -179.4 -284.0 -87.3 -95.8 -69.7 -39.4 -46.9 -47.2 -22.2 -28.0 -9.2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.22.4. Antioch, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-355 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,265.0 2,355.0 1,907.3 1,272.0 492.3 269.2 293.5 441.8 585.2 1,185.7 1,725.6 2,024.3

20% 1,989.6 1,973.6 1,852.9 1,080.6 267.2 115.6 164.1 306.8 504.9 950.1 1,463.9 1,915.1

30% 1,940.6 1,926.3 1,738.7 840.7 163.3 52.8 110.4 278.8 413.0 833.4 1,359.2 1,776.1

40% 1,883.9 1,853.0 1,562.7 487.3 89.4 34.9 64.6 142.7 315.6 570.4 1,146.3 1,678.9

50% 1,822.7 1,785.0 1,224.9 346.5 48.4 26.3 36.1 91.7 246.1 488.7 943.4 1,564.7

60% 1,785.1 1,679.0 789.1 173.4 28.3 23.6 24.3 55.6 204.4 348.3 891.2 1,486.9

70% 1,717.9 1,628.2 390.6 33.1 24.3 22.0 21.0 29.6 158.1 315.1 836.9 1,443.8

80% 1,629.3 1,437.3 231.9 23.7 20.9 20.0 19.6 18.4 79.9 251.7 786.8 1,381.2

90% 1,329.1 532.1 74.8 20.2 19.5 17.9 18.7 16.4 19.2 193.0 710.8 1,277.3

Full Simulation Period
b 1,768.0 1,625.2 1,095.5 503.4 168.1 83.8 100.2 187.2 337.2 607.7 1,100.7 1,585.7

Wet (32%) 1,560.8 1,366.5 426.2 92.4 27.4 21.2 23.8 37.0 99.7 226.7 761.2 1,243.5

Above Normal (16%) 1,916.5 1,571.0 1,047.8 285.6 51.2 22.6 29.2 65.4 196.2 317.2 809.4 1,433.2

Below Normal (13%) 1,647.4 1,433.8 1,199.6 735.0 243.8 96.9 107.8 190.2 304.9 524.4 1,023.0 1,608.1

Dry (24%) 1,848.5 1,825.8 1,518.3 788.7 236.1 88.0 110.8 216.2 408.0 873.5 1,387.6 1,827.7

Critical (15%) 2,032.6 2,085.8 1,797.1 941.8 417.1 266.8 318.1 593.5 916.2 1,381.0 1,744.9 2,068.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,263.5 2,383.5 1,905.6 1,036.4 287.5 164.4 238.6 463.7 603.2 1,094.6 1,653.6 2,026.6

20% 2,029.1 2,019.2 1,843.4 846.5 144.7 101.1 148.0 328.2 527.8 950.8 1,466.8 1,897.7

30% 1,961.3 1,923.3 1,696.0 662.1 83.9 35.5 93.0 251.0 476.0 837.9 1,302.0 1,792.8

40% 1,887.4 1,875.6 1,442.8 352.8 48.3 26.9 53.0 161.4 396.4 556.5 1,075.1 1,622.3

50% 1,824.1 1,793.3 1,220.7 242.8 31.7 24.2 34.9 112.8 303.4 499.7 915.8 1,520.4

60% 1,752.5 1,700.4 788.5 95.7 27.2 22.6 24.3 69.9 242.0 330.2 873.4 1,455.8

70% 1,710.1 1,614.7 332.7 28.3 23.9 21.0 20.6 30.1 180.3 284.8 779.3 1,394.5

80% 1,636.5 1,409.1 234.3 23.5 21.3 19.8 19.5 18.8 99.5 263.0 765.0 1,355.0

90% 1,438.5 595.6 89.2 21.4 19.5 17.8 18.4 16.4 20.6 193.9 686.6 1,316.7

Full Simulation Period
b 1,786.9 1,649.7 1,064.4 409.9 119.2 64.5 91.5 190.0 371.9 604.1 1,073.0 1,568.1

Wet (32%) 1,550.8 1,384.8 410.3 73.6 24.6 21.2 23.4 43.0 128.1 221.3 731.2 1,232.1

Above Normal (16%) 1,985.9 1,594.9 982.2 200.1 31.7 21.0 27.7 70.3 235.7 311.9 784.4 1,418.3

Below Normal (13%) 1,677.7 1,465.7 1,202.6 512.9 126.9 69.1 97.2 197.0 404.0 514.3 944.1 1,525.3

Dry (24%) 1,850.8 1,852.8 1,501.1 624.9 158.7 66.5 97.8 222.1 439.1 871.8 1,365.7 1,819.3

Critical (15%) 2,076.6 2,113.1 1,716.3 913.2 346.3 198.1 292.6 578.5 906.0 1,385.8 1,756.4 2,079.1

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1.5 28.5 -1.8 -235.6 -204.8 -104.8 -54.9 21.9 18.1 -91.1 -72.0 2.3

20% 39.5 45.6 -9.5 -234.1 -122.4 -14.5 -16.0 21.4 22.9 0.7 3.0 -17.4

30% 20.7 -3.0 -42.7 -178.6 -79.4 -17.2 -17.4 -27.7 63.0 4.5 -57.2 16.8

40% 3.5 22.6 -119.9 -134.5 -41.1 -8.1 -11.6 18.7 80.8 -13.9 -71.2 -56.6

50% 1.4 8.3 -4.2 -103.7 -16.7 -2.0 -1.1 21.1 57.3 11.0 -27.6 -44.3

60% -32.5 21.4 -0.6 -77.7 -1.1 -1.0 0.0 14.3 37.5 -18.1 -17.8 -31.1

70% -7.8 -13.4 -58.0 -4.8 -0.4 -0.9 -0.3 0.4 22.2 -30.3 -57.6 -49.3

80% 7.2 -28.2 2.4 -0.2 0.4 -0.2 -0.1 0.4 19.6 11.3 -21.8 -26.3

90% 109.5 63.5 14.4 1.2 0.0 0.0 -0.3 -0.1 1.5 0.9 -24.2 39.4

Full Simulation Period
b 18.9 24.5 -31.1 -93.5 -48.9 -19.3 -8.7 2.8 34.7 -3.6 -27.7 -17.6

Wet (32%) -10.0 18.3 -15.9 -18.8 -2.9 -0.1 -0.4 6.0 28.4 -5.4 -30.0 -11.5

Above Normal (16%) 69.4 23.9 -65.6 -85.5 -19.4 -1.7 -1.5 4.9 39.5 -5.2 -25.0 -14.9

Below Normal (13%) 30.3 31.9 3.0 -222.1 -116.9 -27.8 -10.6 6.7 99.1 -10.0 -78.9 -82.8

Dry (24%) 2.3 27.0 -17.2 -163.9 -77.4 -21.5 -13.0 5.9 31.2 -1.7 -21.9 -8.4

Critical (15%) 44.0 27.3 -80.8 -28.6 -70.8 -68.7 -25.4 -15.0 -10.3 4.8 11.5 10.7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.22.5. Antioch, Monthly Chloride Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-356 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,265.0 2,355.0 1,907.3 1,272.0 492.3 269.2 293.5 441.8 585.2 1,185.7 1,725.6 2,024.3

20% 1,989.6 1,973.6 1,852.9 1,080.6 267.2 115.6 164.1 306.8 504.9 950.1 1,463.9 1,915.1

30% 1,940.6 1,926.3 1,738.7 840.7 163.3 52.8 110.4 278.8 413.0 833.4 1,359.2 1,776.1

40% 1,883.9 1,853.0 1,562.7 487.3 89.4 34.9 64.6 142.7 315.6 570.4 1,146.3 1,678.9

50% 1,822.7 1,785.0 1,224.9 346.5 48.4 26.3 36.1 91.7 246.1 488.7 943.4 1,564.7

60% 1,785.1 1,679.0 789.1 173.4 28.3 23.6 24.3 55.6 204.4 348.3 891.2 1,486.9

70% 1,717.9 1,628.2 390.6 33.1 24.3 22.0 21.0 29.6 158.1 315.1 836.9 1,443.8

80% 1,629.3 1,437.3 231.9 23.7 20.9 20.0 19.6 18.4 79.9 251.7 786.8 1,381.2

90% 1,329.1 532.1 74.8 20.2 19.5 17.9 18.7 16.4 19.2 193.0 710.8 1,277.3

Full Simulation Period
b 1,768.0 1,625.2 1,095.5 503.4 168.1 83.8 100.2 187.2 337.2 607.7 1,100.7 1,585.7

Wet (32%) 1,560.8 1,366.5 426.2 92.4 27.4 21.2 23.8 37.0 99.7 226.7 761.2 1,243.5

Above Normal (16%) 1,916.5 1,571.0 1,047.8 285.6 51.2 22.6 29.2 65.4 196.2 317.2 809.4 1,433.2

Below Normal (13%) 1,647.4 1,433.8 1,199.6 735.0 243.8 96.9 107.8 190.2 304.9 524.4 1,023.0 1,608.1

Dry (24%) 1,848.5 1,825.8 1,518.3 788.7 236.1 88.0 110.8 216.2 408.0 873.5 1,387.6 1,827.7

Critical (15%) 2,032.6 2,085.8 1,797.1 941.8 417.1 266.8 318.1 593.5 916.2 1,381.0 1,744.9 2,068.3

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,318.4 2,329.0 1,880.5 894.9 283.0 171.2 180.5 305.6 542.6 1,168.9 1,645.8 2,019.5

20% 2,067.2 1,960.8 1,453.7 728.0 142.6 98.5 96.5 216.1 474.0 930.8 1,405.6 1,866.4

30% 1,996.2 1,845.5 867.0 525.0 85.1 39.5 51.0 157.7 436.7 824.4 1,346.1 1,814.0

40% 1,889.7 1,458.6 711.9 300.4 51.7 27.3 30.8 79.3 361.9 597.7 1,066.2 1,659.4

50% 1,662.8 554.9 572.7 243.2 32.5 24.2 25.5 45.9 268.8 482.3 930.9 1,386.6

60% 504.4 471.1 466.9 72.3 27.5 22.7 23.2 30.6 226.5 322.3 875.2 591.4

70% 175.4 170.6 162.5 27.2 23.7 21.3 21.8 23.7 141.9 281.2 809.1 355.0

80% 160.9 143.3 60.8 23.2 21.6 20.0 20.8 21.4 66.5 251.3 737.0 325.4

90% 136.6 126.3 22.5 20.2 19.8 18.1 19.9 18.0 19.4 189.6 691.9 297.5

Full Simulation Period
b 1,190.8 1,034.6 742.1 365.7 119.4 64.8 68.8 128.1 326.1 592.7 1,063.4 1,138.9

Wet (32%) 788.0 578.0 200.3 62.0 25.3 21.1 21.4 25.4 109.7 210.2 740.5 304.0

Above Normal (16%) 1,556.0 1,087.3 616.5 159.7 33.0 22.1 23.1 36.9 224.1 305.7 769.6 590.6

Below Normal (13%) 812.6 762.8 728.3 397.2 116.0 66.4 62.7 116.2 355.8 507.7 944.0 1,562.5

Dry (24%) 1,285.7 1,223.1 1,071.6 563.7 163.0 67.4 66.8 147.9 391.0 884.2 1,347.1 1,795.2

Critical (15%) 1,855.9 1,901.7 1,515.8 888.2 347.6 199.8 230.0 426.9 769.9 1,324.0 1,717.6 2,060.0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 53.4 -26.0 -26.9 -377.1 -209.3 -98.0 -113.0 -136.2 -42.6 -16.8 -79.8 -4.8

20% 77.7 -12.7 -399.2 -352.6 -124.6 -17.2 -67.5 -90.8 -30.9 -19.3 -58.3 -48.6

30% 55.5 -80.8 -871.7 -315.7 -78.2 -13.3 -59.4 -121.1 23.6 -9.0 -13.1 37.9

40% 5.7 -394.4 -850.8 -186.9 -37.7 -7.6 -33.9 -63.3 46.3 27.3 -80.1 -19.6

50% -159.8 -1,230.1 -652.2 -103.3 -15.9 -2.1 -10.6 -45.8 22.7 -6.5 -12.5 -178.1

60% -1,280.7 -1,207.9 -322.2 -101.1 -0.8 -0.9 -1.2 -25.1 22.0 -26.0 -16.0 -895.5

70% -1,542.5 -1,457.6 -228.1 -5.9 -0.6 -0.7 0.8 -5.9 -16.1 -33.9 -27.8 -1,088.7

80% -1,468.4 -1,294.0 -171.1 -0.5 0.7 0.0 1.3 3.1 -13.4 -0.4 -49.7 -1,055.9

90% -1,192.4 -405.8 -52.2 -0.1 0.3 0.2 1.2 1.6 0.2 -3.5 -18.9 -979.8

Full Simulation Period
b -577.3 -590.6 -353.3 -137.6 -48.7 -19.1 -31.4 -59.1 -11.1 -15.0 -37.3 -446.8

Wet (32%) -772.7 -788.4 -225.9 -30.4 -2.1 -0.2 -2.4 -11.5 10.0 -16.5 -20.7 -939.5

Above Normal (16%) -360.5 -483.7 -431.3 -125.9 -18.2 -0.5 -6.1 -28.5 27.9 -11.5 -39.8 -842.6

Below Normal (13%) -834.8 -671.0 -471.3 -337.8 -127.8 -30.6 -45.1 -74.0 51.0 -16.6 -79.1 -45.6

Dry (24%) -562.8 -602.6 -446.7 -225.0 -73.1 -20.6 -44.0 -68.3 -17.0 10.7 -40.5 -32.5

Critical (15%) -176.7 -184.1 -281.3 -53.5 -69.5 -67.1 -88.1 -166.6 -146.3 -57.0 -27.3 -8.4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Chloride Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Chloride Concentration (mg/L)

Table 6E.B.22.6. Antioch, Monthly Chloride Concentration 
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Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-358 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.50 0.55 0.58 0.55 0.44 0.28 0.21 0.19 0.16 0.25 0.36 0.43

20% 0.47 0.46 0.52 0.51 0.29 0.23 0.18 0.18 0.14 0.19 0.32 0.41

30% 0.45 0.41 0.48 0.46 0.24 0.21 0.15 0.16 0.13 0.17 0.29 0.37

40% 0.42 0.39 0.43 0.42 0.23 0.19 0.14 0.14 0.12 0.13 0.25 0.35

50% 0.39 0.34 0.32 0.39 0.21 0.18 0.11 0.12 0.12 0.12 0.23 0.33

60% 0.20 0.16 0.17 0.26 0.18 0.14 0.10 0.11 0.12 0.11 0.20 0.31

70% 0.12 0.11 0.15 0.20 0.16 0.11 0.09 0.11 0.11 0.10 0.18 0.29

80% 0.11 0.10 0.14 0.17 0.13 0.09 0.08 0.09 0.11 0.10 0.17 0.27

90% 0.11 0.10 0.13 0.14 0.09 0.08 0.06 0.05 0.10 0.09 0.09 0.25

Full Simulation Period
b 0.30 0.30 0.33 0.34 0.23 0.17 0.13 0.13 0.12 0.15 0.24 0.33

Wet (32%) 0.25 0.22 0.22 0.19 0.13 0.10 0.07 0.08 0.10 0.10 0.14 0.26

Above Normal (16%) 0.38 0.36 0.34 0.33 0.19 0.14 0.10 0.11 0.12 0.10 0.18 0.26

Below Normal (13%) 0.25 0.22 0.28 0.37 0.23 0.18 0.13 0.14 0.12 0.14 0.23 0.38

Dry (24%) 0.30 0.31 0.38 0.44 0.29 0.21 0.16 0.16 0.13 0.19 0.32 0.37

Critical (15%) 0.41 0.44 0.49 0.50 0.38 0.28 0.21 0.19 0.15 0.25 0.36 0.43

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.51 0.56 0.58 0.57 0.50 0.31 0.17 0.15 0.15 0.23 0.33 0.44

20% 0.49 0.48 0.53 0.52 0.44 0.21 0.16 0.13 0.14 0.17 0.29 0.41

30% 0.47 0.45 0.51 0.49 0.29 0.18 0.13 0.12 0.12 0.15 0.27 0.39

40% 0.46 0.43 0.48 0.48 0.20 0.17 0.12 0.11 0.11 0.12 0.25 0.36

50% 0.45 0.41 0.47 0.45 0.18 0.15 0.11 0.10 0.11 0.11 0.22 0.36

60% 0.43 0.39 0.45 0.26 0.16 0.13 0.09 0.09 0.10 0.10 0.19 0.35

70% 0.42 0.37 0.41 0.17 0.14 0.11 0.09 0.09 0.10 0.10 0.18 0.34

80% 0.40 0.35 0.33 0.15 0.12 0.09 0.08 0.08 0.10 0.09 0.16 0.32

90% 0.34 0.28 0.14 0.14 0.09 0.08 0.06 0.05 0.08 0.08 0.10 0.28

Full Simulation Period
b 0.43 0.41 0.43 0.36 0.25 0.17 0.12 0.10 0.12 0.14 0.22 0.35

Wet (32%) 0.39 0.36 0.33 0.19 0.12 0.10 0.07 0.07 0.10 0.10 0.14 0.29

Above Normal (16%) 0.47 0.43 0.41 0.35 0.19 0.13 0.09 0.09 0.11 0.10 0.17 0.36

Below Normal (13%) 0.40 0.37 0.42 0.41 0.28 0.21 0.12 0.11 0.10 0.14 0.23 0.36

Dry (24%) 0.44 0.42 0.49 0.45 0.33 0.20 0.13 0.12 0.12 0.15 0.28 0.38

Critical (15%) 0.49 0.50 0.55 0.52 0.42 0.28 0.21 0.15 0.21 0.24 0.35 0.44

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.02 0.00 0.00 0.02 0.07 0.03 -0.04 -0.04 0.00 -0.02 -0.03 0.01

20% 0.02 0.02 0.01 0.01 0.15 -0.02 -0.03 -0.05 0.00 -0.02 -0.03 0.00

30% 0.02 0.03 0.03 0.04 0.05 -0.03 -0.02 -0.04 -0.01 -0.03 -0.02 0.01

40% 0.04 0.03 0.06 0.05 -0.03 -0.03 -0.02 -0.04 -0.01 -0.01 0.00 0.01

50% 0.06 0.07 0.15 0.06 -0.02 -0.02 -0.01 -0.02 -0.01 -0.01 -0.01 0.03

60% 0.23 0.24 0.28 0.00 -0.02 0.00 0.00 -0.02 -0.01 -0.01 0.00 0.04

70% 0.30 0.26 0.26 -0.03 -0.02 0.00 0.00 -0.02 -0.01 -0.01 0.00 0.04

80% 0.29 0.25 0.20 -0.02 -0.01 0.00 0.00 -0.01 -0.01 0.00 -0.01 0.05

90% 0.23 0.19 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 0.00 0.01 0.03

Full Simulation Period
b 0.13 0.11 0.10 0.01 0.02 0.00 -0.01 -0.02 0.00 -0.01 -0.01 0.02

Wet (32%) 0.14 0.15 0.11 0.00 -0.01 0.00 0.00 -0.01 -0.01 0.00 -0.01 0.02

Above Normal (16%) 0.09 0.07 0.07 0.01 -0.01 -0.01 -0.01 -0.02 -0.01 -0.01 0.00 0.10

Below Normal (13%) 0.15 0.15 0.14 0.04 0.05 0.04 -0.01 -0.03 -0.02 0.00 0.00 -0.02

Dry (24%) 0.15 0.11 0.11 0.01 0.03 -0.01 -0.02 -0.04 -0.01 -0.04 -0.03 0.01

Critical (15%) 0.08 0.06 0.05 0.02 0.04 0.00 0.00 -0.04 0.06 0.00 -0.01 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Bromide Concentration (mg/L)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Table 6E.B.23.1. Jones Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-359 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.50 0.55 0.58 0.55 0.44 0.28 0.21 0.19 0.16 0.25 0.36 0.43

20% 0.47 0.46 0.52 0.51 0.29 0.23 0.18 0.18 0.14 0.19 0.32 0.41

30% 0.45 0.41 0.48 0.46 0.24 0.21 0.15 0.16 0.13 0.17 0.29 0.37

40% 0.42 0.39 0.43 0.42 0.23 0.19 0.14 0.14 0.12 0.13 0.25 0.35

50% 0.39 0.34 0.32 0.39 0.21 0.18 0.11 0.12 0.12 0.12 0.23 0.33

60% 0.20 0.16 0.17 0.26 0.18 0.14 0.10 0.11 0.12 0.11 0.20 0.31

70% 0.12 0.11 0.15 0.20 0.16 0.11 0.09 0.11 0.11 0.10 0.18 0.29

80% 0.11 0.10 0.14 0.17 0.13 0.09 0.08 0.09 0.11 0.10 0.17 0.27

90% 0.11 0.10 0.13 0.14 0.09 0.08 0.06 0.05 0.10 0.09 0.09 0.25

Full Simulation Period
b 0.30 0.30 0.33 0.34 0.23 0.17 0.13 0.13 0.12 0.15 0.24 0.33

Wet (32%) 0.25 0.22 0.22 0.19 0.13 0.10 0.07 0.08 0.10 0.10 0.14 0.26

Above Normal (16%) 0.38 0.36 0.34 0.33 0.19 0.14 0.10 0.11 0.12 0.10 0.18 0.26

Below Normal (13%) 0.25 0.22 0.28 0.37 0.23 0.18 0.13 0.14 0.12 0.14 0.23 0.38

Dry (24%) 0.30 0.31 0.38 0.44 0.29 0.21 0.16 0.16 0.13 0.19 0.32 0.37

Critical (15%) 0.41 0.44 0.49 0.50 0.38 0.28 0.21 0.19 0.15 0.25 0.36 0.43

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.51 0.55 0.58 0.56 0.47 0.27 0.21 0.19 0.15 0.26 0.37 0.44

20% 0.49 0.48 0.53 0.53 0.29 0.23 0.17 0.17 0.12 0.19 0.31 0.41

30% 0.48 0.44 0.50 0.51 0.24 0.21 0.15 0.15 0.12 0.17 0.28 0.39

40% 0.46 0.42 0.49 0.48 0.22 0.19 0.12 0.13 0.11 0.13 0.25 0.37

50% 0.44 0.41 0.47 0.46 0.20 0.16 0.11 0.11 0.11 0.12 0.23 0.36

60% 0.43 0.40 0.45 0.25 0.17 0.14 0.09 0.10 0.10 0.11 0.19 0.35

70% 0.41 0.39 0.41 0.20 0.15 0.11 0.09 0.10 0.10 0.10 0.18 0.33

80% 0.40 0.36 0.33 0.16 0.12 0.09 0.07 0.09 0.09 0.10 0.11 0.32

90% 0.34 0.30 0.14 0.14 0.09 0.08 0.06 0.05 0.08 0.09 0.09 0.26

Full Simulation Period
b 0.43 0.41 0.43 0.37 0.23 0.17 0.12 0.12 0.12 0.15 0.23 0.35

Wet (32%) 0.38 0.37 0.34 0.21 0.12 0.10 0.07 0.07 0.09 0.10 0.13 0.27

Above Normal (16%) 0.48 0.45 0.42 0.37 0.20 0.14 0.10 0.10 0.10 0.10 0.17 0.36

Below Normal (13%) 0.40 0.36 0.43 0.42 0.25 0.17 0.13 0.14 0.10 0.15 0.24 0.39

Dry (24%) 0.44 0.43 0.49 0.46 0.28 0.21 0.15 0.15 0.11 0.18 0.30 0.38

Critical (15%) 0.49 0.50 0.53 0.49 0.40 0.31 0.21 0.19 0.20 0.25 0.36 0.44

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.02 0.00 0.00 0.01 0.03 0.00 0.00 0.01 -0.01 0.01 0.01 0.01

20% 0.02 0.02 0.01 0.02 0.00 0.00 -0.01 -0.01 -0.01 0.00 0.00 0.01

30% 0.03 0.03 0.02 0.05 0.00 0.00 0.00 -0.01 -0.01 0.00 -0.01 0.02

40% 0.04 0.03 0.06 0.06 -0.01 0.00 -0.02 -0.01 -0.01 0.01 0.00 0.02

50% 0.05 0.07 0.15 0.06 0.00 -0.01 0.00 -0.01 -0.01 0.00 0.00 0.03

60% 0.22 0.24 0.28 -0.01 -0.01 0.01 0.00 -0.01 -0.01 0.00 0.00 0.04

70% 0.30 0.27 0.27 0.01 -0.01 0.00 0.00 -0.01 -0.01 0.00 0.00 0.04

80% 0.29 0.26 0.19 -0.01 -0.01 0.00 0.00 0.00 -0.01 0.00 -0.06 0.05

90% 0.23 0.20 0.01 -0.01 -0.01 0.00 0.00 0.00 -0.02 0.00 0.00 0.01

Full Simulation Period
b 0.13 0.12 0.10 0.02 0.00 0.00 0.00 0.00 -0.01 0.00 -0.01 0.02

Wet (32%) 0.14 0.15 0.12 0.02 -0.01 0.00 0.00 -0.01 -0.01 0.00 -0.02 0.01

Above Normal (16%) 0.10 0.08 0.08 0.03 0.01 -0.01 -0.01 -0.01 -0.02 0.00 0.00 0.10

Below Normal (13%) 0.15 0.14 0.14 0.05 0.02 -0.01 0.00 0.00 -0.02 0.01 0.01 0.01

Dry (24%) 0.14 0.12 0.11 0.02 -0.01 0.00 0.00 0.00 -0.02 0.00 -0.02 0.01

Critical (15%) 0.08 0.06 0.03 -0.01 0.02 0.03 0.00 0.00 0.05 0.00 0.00 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Table 6E.B.23.2. Jones Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-360 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.50 0.55 0.58 0.55 0.44 0.28 0.21 0.19 0.16 0.25 0.36 0.43

20% 0.47 0.46 0.52 0.51 0.29 0.23 0.18 0.18 0.14 0.19 0.32 0.41

30% 0.45 0.41 0.48 0.46 0.24 0.21 0.15 0.16 0.13 0.17 0.29 0.37

40% 0.42 0.39 0.43 0.42 0.23 0.19 0.14 0.14 0.12 0.13 0.25 0.35

50% 0.39 0.34 0.32 0.39 0.21 0.18 0.11 0.12 0.12 0.12 0.23 0.33

60% 0.20 0.16 0.17 0.26 0.18 0.14 0.10 0.11 0.12 0.11 0.20 0.31

70% 0.12 0.11 0.15 0.20 0.16 0.11 0.09 0.11 0.11 0.10 0.18 0.29

80% 0.11 0.10 0.14 0.17 0.13 0.09 0.08 0.09 0.11 0.10 0.17 0.27

90% 0.11 0.10 0.13 0.14 0.09 0.08 0.06 0.05 0.10 0.09 0.09 0.25

Full Simulation Period
b 0.30 0.30 0.33 0.34 0.23 0.17 0.13 0.13 0.12 0.15 0.24 0.33

Wet (32%) 0.25 0.22 0.22 0.19 0.13 0.10 0.07 0.08 0.10 0.10 0.14 0.26

Above Normal (16%) 0.38 0.36 0.34 0.33 0.19 0.14 0.10 0.11 0.12 0.10 0.18 0.26

Below Normal (13%) 0.25 0.22 0.28 0.37 0.23 0.18 0.13 0.14 0.12 0.14 0.23 0.38

Dry (24%) 0.30 0.31 0.38 0.44 0.29 0.21 0.16 0.16 0.13 0.19 0.32 0.37

Critical (15%) 0.41 0.44 0.49 0.50 0.38 0.28 0.21 0.19 0.15 0.25 0.36 0.43

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.52 0.55 0.58 0.55 0.46 0.28 0.21 0.18 0.18 0.24 0.37 0.43

20% 0.47 0.48 0.52 0.51 0.30 0.23 0.18 0.18 0.15 0.21 0.33 0.41

30% 0.44 0.42 0.49 0.46 0.24 0.21 0.15 0.16 0.14 0.18 0.30 0.39

40% 0.43 0.40 0.43 0.43 0.23 0.19 0.13 0.14 0.13 0.13 0.25 0.36

50% 0.39 0.35 0.32 0.39 0.21 0.18 0.11 0.12 0.12 0.12 0.23 0.33

60% 0.21 0.14 0.17 0.25 0.18 0.14 0.10 0.11 0.12 0.11 0.20 0.31

70% 0.12 0.11 0.15 0.20 0.16 0.11 0.09 0.11 0.11 0.10 0.18 0.29

80% 0.11 0.10 0.14 0.17 0.13 0.09 0.08 0.09 0.11 0.10 0.17 0.27

90% 0.11 0.10 0.13 0.14 0.09 0.08 0.06 0.05 0.10 0.09 0.10 0.25

Full Simulation Period
b 0.31 0.30 0.33 0.35 0.24 0.17 0.12 0.13 0.13 0.15 0.24 0.33

Wet (32%) 0.25 0.22 0.22 0.19 0.13 0.10 0.07 0.08 0.10 0.10 0.15 0.26

Above Normal (16%) 0.39 0.36 0.33 0.33 0.19 0.14 0.10 0.11 0.12 0.10 0.18 0.26

Below Normal (13%) 0.24 0.22 0.28 0.37 0.23 0.18 0.13 0.14 0.13 0.14 0.23 0.38

Dry (24%) 0.30 0.31 0.38 0.45 0.29 0.21 0.16 0.16 0.14 0.20 0.33 0.38

Critical (15%) 0.41 0.44 0.49 0.50 0.43 0.28 0.21 0.18 0.17 0.24 0.36 0.43

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.02 0.00 0.00 0.00 0.02 0.00 0.00 -0.01 0.02 0.00 0.01 0.00

20% 0.00 0.02 -0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.02 0.01 0.00

30% -0.01 0.00 0.01 0.00 0.00 0.00 -0.01 -0.01 0.01 0.01 0.01 0.01

40% 0.01 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 0.01 0.00 0.00 0.01

50% 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

60% 0.01 -0.02 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

70% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

80% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

90% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00

Full Simulation Period
b 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.00

Wet (32%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00

Above Normal (16%) 0.01 0.00 -0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Below Normal (13%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dry (24%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01

Critical (15%) 0.00 0.00 0.00 0.00 0.05 0.00 0.00 -0.01 0.02 -0.01 0.00 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Table 6E.B.23.3. Jones Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-361 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.51 0.56 0.58 0.57 0.50 0.31 0.17 0.15 0.15 0.23 0.33 0.44

20% 0.49 0.48 0.53 0.52 0.44 0.21 0.16 0.13 0.14 0.17 0.29 0.41

30% 0.47 0.45 0.51 0.49 0.29 0.18 0.13 0.12 0.12 0.15 0.27 0.39

40% 0.46 0.43 0.48 0.48 0.20 0.17 0.12 0.11 0.11 0.12 0.25 0.36

50% 0.45 0.41 0.47 0.45 0.18 0.15 0.11 0.10 0.11 0.11 0.22 0.36

60% 0.43 0.39 0.45 0.26 0.16 0.13 0.09 0.09 0.10 0.10 0.19 0.35

70% 0.42 0.37 0.41 0.17 0.14 0.11 0.09 0.09 0.10 0.10 0.18 0.34

80% 0.40 0.35 0.33 0.15 0.12 0.09 0.08 0.08 0.10 0.09 0.16 0.32

90% 0.34 0.28 0.14 0.14 0.09 0.08 0.06 0.05 0.08 0.08 0.10 0.28

Full Simulation Period
b 0.43 0.41 0.43 0.36 0.25 0.17 0.12 0.10 0.12 0.14 0.22 0.35

Wet (32%) 0.39 0.36 0.33 0.19 0.12 0.10 0.07 0.07 0.10 0.10 0.14 0.29

Above Normal (16%) 0.47 0.43 0.41 0.35 0.19 0.13 0.09 0.09 0.11 0.10 0.17 0.36

Below Normal (13%) 0.40 0.37 0.42 0.41 0.28 0.21 0.12 0.11 0.10 0.14 0.23 0.36

Dry (24%) 0.44 0.42 0.49 0.45 0.33 0.20 0.13 0.12 0.12 0.15 0.28 0.38

Critical (15%) 0.49 0.50 0.55 0.52 0.42 0.28 0.21 0.15 0.21 0.24 0.35 0.44

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.50 0.55 0.58 0.55 0.44 0.28 0.21 0.19 0.16 0.25 0.36 0.43

20% 0.47 0.46 0.52 0.51 0.29 0.23 0.18 0.18 0.14 0.19 0.32 0.41

30% 0.45 0.41 0.48 0.46 0.24 0.21 0.15 0.16 0.13 0.17 0.29 0.37

40% 0.42 0.39 0.43 0.42 0.23 0.19 0.14 0.14 0.12 0.13 0.25 0.35

50% 0.39 0.34 0.32 0.39 0.21 0.18 0.11 0.12 0.12 0.12 0.23 0.33

60% 0.20 0.16 0.17 0.26 0.18 0.14 0.10 0.11 0.12 0.11 0.20 0.31

70% 0.12 0.11 0.15 0.20 0.16 0.11 0.09 0.11 0.11 0.10 0.18 0.29

80% 0.11 0.10 0.14 0.17 0.13 0.09 0.08 0.09 0.11 0.10 0.17 0.27

90% 0.11 0.10 0.13 0.14 0.09 0.08 0.06 0.05 0.10 0.09 0.09 0.25

Full Simulation Period
b 0.30 0.30 0.33 0.34 0.23 0.17 0.13 0.13 0.12 0.15 0.24 0.33

Wet (32%) 0.25 0.22 0.22 0.19 0.13 0.10 0.07 0.08 0.10 0.10 0.14 0.26

Above Normal (16%) 0.38 0.36 0.34 0.33 0.19 0.14 0.10 0.11 0.12 0.10 0.18 0.26

Below Normal (13%) 0.25 0.22 0.28 0.37 0.23 0.18 0.13 0.14 0.12 0.14 0.23 0.38

Dry (24%) 0.30 0.31 0.38 0.44 0.29 0.21 0.16 0.16 0.13 0.19 0.32 0.37

Critical (15%) 0.41 0.44 0.49 0.50 0.38 0.28 0.21 0.19 0.15 0.25 0.36 0.43

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.02 0.00 0.00 -0.02 -0.07 -0.03 0.04 0.04 0.00 0.02 0.03 -0.01

20% -0.02 -0.02 -0.01 -0.01 -0.15 0.02 0.03 0.05 0.00 0.02 0.03 0.00

30% -0.02 -0.03 -0.03 -0.04 -0.05 0.03 0.02 0.04 0.01 0.03 0.02 -0.01

40% -0.04 -0.03 -0.06 -0.05 0.03 0.03 0.02 0.04 0.01 0.01 0.00 -0.01

50% -0.06 -0.07 -0.15 -0.06 0.02 0.02 0.01 0.02 0.01 0.01 0.01 -0.03

60% -0.23 -0.24 -0.28 0.00 0.02 0.00 0.00 0.02 0.01 0.01 0.00 -0.04

70% -0.30 -0.26 -0.26 0.03 0.02 0.00 0.00 0.02 0.01 0.01 0.00 -0.04

80% -0.29 -0.25 -0.20 0.02 0.01 0.00 0.00 0.01 0.01 0.00 0.01 -0.05

90% -0.23 -0.19 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 -0.01 -0.03

Full Simulation Period
b -0.13 -0.11 -0.10 -0.01 -0.02 0.00 0.01 0.02 0.00 0.01 0.01 -0.02

Wet (32%) -0.14 -0.15 -0.11 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.01 -0.02

Above Normal (16%) -0.09 -0.07 -0.07 -0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.00 -0.10

Below Normal (13%) -0.15 -0.15 -0.14 -0.04 -0.05 -0.04 0.01 0.03 0.02 0.00 0.00 0.02

Dry (24%) -0.15 -0.11 -0.11 -0.01 -0.03 0.01 0.02 0.04 0.01 0.04 0.03 -0.01

Critical (15%) -0.08 -0.06 -0.05 -0.02 -0.04 0.00 0.00 0.04 -0.06 0.00 0.01 -0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Table 6E.B.23.4. Jones Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-362 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.51 0.56 0.58 0.57 0.50 0.31 0.17 0.15 0.15 0.23 0.33 0.44

20% 0.49 0.48 0.53 0.52 0.44 0.21 0.16 0.13 0.14 0.17 0.29 0.41

30% 0.47 0.45 0.51 0.49 0.29 0.18 0.13 0.12 0.12 0.15 0.27 0.39

40% 0.46 0.43 0.48 0.48 0.20 0.17 0.12 0.11 0.11 0.12 0.25 0.36

50% 0.45 0.41 0.47 0.45 0.18 0.15 0.11 0.10 0.11 0.11 0.22 0.36

60% 0.43 0.39 0.45 0.26 0.16 0.13 0.09 0.09 0.10 0.10 0.19 0.35

70% 0.42 0.37 0.41 0.17 0.14 0.11 0.09 0.09 0.10 0.10 0.18 0.34

80% 0.40 0.35 0.33 0.15 0.12 0.09 0.08 0.08 0.10 0.09 0.16 0.32

90% 0.34 0.28 0.14 0.14 0.09 0.08 0.06 0.05 0.08 0.08 0.10 0.28

Full Simulation Period
b 0.43 0.41 0.43 0.36 0.25 0.17 0.12 0.10 0.12 0.14 0.22 0.35

Wet (32%) 0.39 0.36 0.33 0.19 0.12 0.10 0.07 0.07 0.10 0.10 0.14 0.29

Above Normal (16%) 0.47 0.43 0.41 0.35 0.19 0.13 0.09 0.09 0.11 0.10 0.17 0.36

Below Normal (13%) 0.40 0.37 0.42 0.41 0.28 0.21 0.12 0.11 0.10 0.14 0.23 0.36

Dry (24%) 0.44 0.42 0.49 0.45 0.33 0.20 0.13 0.12 0.12 0.15 0.28 0.38

Critical (15%) 0.49 0.50 0.55 0.52 0.42 0.28 0.21 0.15 0.21 0.24 0.35 0.44

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.51 0.55 0.58 0.56 0.47 0.27 0.21 0.19 0.15 0.26 0.37 0.44

20% 0.49 0.48 0.53 0.53 0.29 0.23 0.17 0.17 0.12 0.19 0.31 0.41

30% 0.48 0.44 0.50 0.51 0.24 0.21 0.15 0.15 0.12 0.17 0.28 0.39

40% 0.46 0.42 0.49 0.48 0.22 0.19 0.12 0.13 0.11 0.13 0.25 0.37

50% 0.44 0.41 0.47 0.46 0.20 0.16 0.11 0.11 0.11 0.12 0.23 0.36

60% 0.43 0.40 0.45 0.25 0.17 0.14 0.09 0.10 0.10 0.11 0.19 0.35

70% 0.41 0.39 0.41 0.20 0.15 0.11 0.09 0.10 0.10 0.10 0.18 0.33

80% 0.40 0.36 0.33 0.16 0.12 0.09 0.07 0.09 0.09 0.10 0.11 0.32

90% 0.34 0.30 0.14 0.14 0.09 0.08 0.06 0.05 0.08 0.09 0.09 0.26

Full Simulation Period
b 0.43 0.41 0.43 0.37 0.23 0.17 0.12 0.12 0.12 0.15 0.23 0.35

Wet (32%) 0.38 0.37 0.34 0.21 0.12 0.10 0.07 0.07 0.09 0.10 0.13 0.27

Above Normal (16%) 0.48 0.45 0.42 0.37 0.20 0.14 0.10 0.10 0.10 0.10 0.17 0.36

Below Normal (13%) 0.40 0.36 0.43 0.42 0.25 0.17 0.13 0.14 0.10 0.15 0.24 0.39

Dry (24%) 0.44 0.43 0.49 0.46 0.28 0.21 0.15 0.15 0.11 0.18 0.30 0.38

Critical (15%) 0.49 0.50 0.53 0.49 0.40 0.31 0.21 0.19 0.20 0.25 0.36 0.44

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 0.00 0.00 -0.01 -0.04 -0.04 0.04 0.05 0.00 0.03 0.04 0.00

20% 0.00 0.00 0.00 0.02 -0.15 0.02 0.02 0.04 -0.01 0.02 0.03 0.00

30% 0.00 -0.01 0.00 0.01 -0.05 0.03 0.02 0.03 -0.01 0.03 0.01 0.01

40% 0.00 0.00 0.01 0.01 0.02 0.02 0.01 0.03 0.00 0.01 0.00 0.01

50% -0.01 0.00 0.00 0.00 0.02 0.01 0.00 0.01 0.00 0.01 0.01 0.00

60% 0.00 0.01 0.00 -0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.00

70% 0.00 0.01 0.00 0.04 0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.00

80% 0.00 0.00 -0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.05 0.00

90% 0.00 0.01 0.01 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Full Simulation Period
b 0.00 0.01 0.00 0.01 -0.02 0.00 0.01 0.02 -0.01 0.01 0.00 0.00

Wet (32%) 0.00 0.01 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

Above Normal (16%) 0.01 0.02 0.01 0.02 0.01 0.01 0.00 0.01 -0.01 0.00 0.00 0.00

Below Normal (13%) 0.00 0.00 0.00 0.01 -0.03 -0.04 0.01 0.03 0.00 0.01 0.01 0.03

Dry (24%) -0.01 0.01 0.00 0.01 -0.05 0.01 0.02 0.03 -0.01 0.03 0.02 0.00

Critical (15%) 0.00 0.00 -0.02 -0.03 -0.03 0.03 0.00 0.04 -0.01 0.01 0.01 0.00

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Table 6E.B.23.5. Jones Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-363 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.51 0.56 0.58 0.57 0.50 0.31 0.17 0.15 0.15 0.23 0.33 0.44

20% 0.49 0.48 0.53 0.52 0.44 0.21 0.16 0.13 0.14 0.17 0.29 0.41

30% 0.47 0.45 0.51 0.49 0.29 0.18 0.13 0.12 0.12 0.15 0.27 0.39

40% 0.46 0.43 0.48 0.48 0.20 0.17 0.12 0.11 0.11 0.12 0.25 0.36

50% 0.45 0.41 0.47 0.45 0.18 0.15 0.11 0.10 0.11 0.11 0.22 0.36

60% 0.43 0.39 0.45 0.26 0.16 0.13 0.09 0.09 0.10 0.10 0.19 0.35

70% 0.42 0.37 0.41 0.17 0.14 0.11 0.09 0.09 0.10 0.10 0.18 0.34

80% 0.40 0.35 0.33 0.15 0.12 0.09 0.08 0.08 0.10 0.09 0.16 0.32

90% 0.34 0.28 0.14 0.14 0.09 0.08 0.06 0.05 0.08 0.08 0.10 0.28

Full Simulation Period
b 0.43 0.41 0.43 0.36 0.25 0.17 0.12 0.10 0.12 0.14 0.22 0.35

Wet (32%) 0.39 0.36 0.33 0.19 0.12 0.10 0.07 0.07 0.10 0.10 0.14 0.29

Above Normal (16%) 0.47 0.43 0.41 0.35 0.19 0.13 0.09 0.09 0.11 0.10 0.17 0.36

Below Normal (13%) 0.40 0.37 0.42 0.41 0.28 0.21 0.12 0.11 0.10 0.14 0.23 0.36

Dry (24%) 0.44 0.42 0.49 0.45 0.33 0.20 0.13 0.12 0.12 0.15 0.28 0.38

Critical (15%) 0.49 0.50 0.55 0.52 0.42 0.28 0.21 0.15 0.21 0.24 0.35 0.44

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.52 0.55 0.58 0.55 0.46 0.28 0.21 0.18 0.18 0.24 0.37 0.43

20% 0.47 0.48 0.52 0.51 0.30 0.23 0.18 0.18 0.15 0.21 0.33 0.41

30% 0.44 0.42 0.49 0.46 0.24 0.21 0.15 0.16 0.14 0.18 0.30 0.39

40% 0.43 0.40 0.43 0.43 0.23 0.19 0.13 0.14 0.13 0.13 0.25 0.36

50% 0.39 0.35 0.32 0.39 0.21 0.18 0.11 0.12 0.12 0.12 0.23 0.33

60% 0.21 0.14 0.17 0.25 0.18 0.14 0.10 0.11 0.12 0.11 0.20 0.31

70% 0.12 0.11 0.15 0.20 0.16 0.11 0.09 0.11 0.11 0.10 0.18 0.29

80% 0.11 0.10 0.14 0.17 0.13 0.09 0.08 0.09 0.11 0.10 0.17 0.27

90% 0.11 0.10 0.13 0.14 0.09 0.08 0.06 0.05 0.10 0.09 0.10 0.25

Full Simulation Period
b 0.31 0.30 0.33 0.35 0.24 0.17 0.12 0.13 0.13 0.15 0.24 0.33

Wet (32%) 0.25 0.22 0.22 0.19 0.13 0.10 0.07 0.08 0.10 0.10 0.15 0.26

Above Normal (16%) 0.39 0.36 0.33 0.33 0.19 0.14 0.10 0.11 0.12 0.10 0.18 0.26

Below Normal (13%) 0.24 0.22 0.28 0.37 0.23 0.18 0.13 0.14 0.13 0.14 0.23 0.38

Dry (24%) 0.30 0.31 0.38 0.45 0.29 0.21 0.16 0.16 0.14 0.20 0.33 0.38

Critical (15%) 0.41 0.44 0.49 0.50 0.43 0.28 0.21 0.18 0.17 0.24 0.36 0.43

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 -0.01 0.00 -0.02 -0.05 -0.03 0.04 0.04 0.02 0.02 0.04 -0.01

20% -0.01 -0.01 -0.02 0.00 -0.14 0.02 0.03 0.04 0.01 0.04 0.04 0.00

30% -0.03 -0.03 -0.02 -0.04 -0.05 0.03 0.02 0.03 0.02 0.03 0.03 0.00

40% -0.03 -0.03 -0.05 -0.05 0.03 0.03 0.02 0.03 0.02 0.01 0.00 0.00

50% -0.06 -0.07 -0.15 -0.06 0.02 0.02 0.01 0.02 0.01 0.01 0.01 -0.03

60% -0.22 -0.26 -0.28 -0.01 0.02 0.00 0.00 0.02 0.02 0.01 0.01 -0.03

70% -0.30 -0.26 -0.26 0.03 0.02 0.00 0.00 0.02 0.01 0.01 0.00 -0.05

80% -0.29 -0.25 -0.20 0.02 0.01 0.00 0.00 0.01 0.01 0.00 0.01 -0.05

90% -0.23 -0.18 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.00 0.00 -0.03

Full Simulation Period
b -0.12 -0.11 -0.10 -0.01 -0.01 0.00 0.01 0.02 0.01 0.01 0.02 -0.02

Wet (32%) -0.14 -0.14 -0.11 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.02 -0.02

Above Normal (16%) -0.08 -0.07 -0.09 -0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 -0.10

Below Normal (13%) -0.16 -0.14 -0.14 -0.04 -0.05 -0.04 0.01 0.03 0.03 0.00 0.00 0.02

Dry (24%) -0.15 -0.11 -0.11 -0.01 -0.03 0.01 0.02 0.04 0.02 0.05 0.05 0.00

Critical (15%) -0.07 -0.06 -0.05 -0.01 0.00 0.00 0.00 0.03 -0.05 0.00 0.01 -0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Table 6E.B.23.6. Jones Pumping Plant, Monthly Bromide Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.53 0.58 0.62 0.58 0.43 0.38 0.19 0.17 0.16 0.22 0.36 0.43

20% 0.49 0.46 0.52 0.52 0.37 0.19 0.16 0.16 0.13 0.16 0.29 0.39

30% 0.45 0.43 0.45 0.43 0.32 0.16 0.14 0.15 0.12 0.15 0.24 0.37

40% 0.44 0.41 0.39 0.36 0.27 0.15 0.13 0.14 0.11 0.10 0.21 0.33

50% 0.39 0.35 0.25 0.33 0.18 0.13 0.12 0.11 0.11 0.09 0.19 0.32

60% 0.20 0.13 0.19 0.26 0.16 0.12 0.10 0.10 0.10 0.09 0.16 0.31

70% 0.19 0.09 0.10 0.17 0.14 0.11 0.09 0.10 0.10 0.08 0.15 0.28

80% 0.17 0.09 0.09 0.14 0.11 0.10 0.08 0.09 0.09 0.08 0.14 0.26

90% 0.10 0.08 0.08 0.13 0.10 0.08 0.06 0.04 0.08 0.07 0.12 0.24

Full Simulation Period
b 0.32 0.30 0.31 0.33 0.24 0.17 0.13 0.12 0.12 0.13 0.21 0.32

Wet (32%) 0.27 0.21 0.20 0.18 0.13 0.10 0.07 0.07 0.09 0.08 0.13 0.27

Above Normal (16%) 0.39 0.37 0.33 0.30 0.20 0.13 0.11 0.11 0.10 0.08 0.14 0.25

Below Normal (13%) 0.28 0.21 0.26 0.35 0.27 0.18 0.13 0.13 0.12 0.12 0.20 0.37

Dry (24%) 0.32 0.31 0.35 0.42 0.32 0.20 0.15 0.14 0.12 0.16 0.29 0.36

Critical (15%) 0.42 0.45 0.50 0.51 0.40 0.32 0.24 0.20 0.18 0.23 0.32 0.40

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.52 0.57 0.59 0.60 0.45 0.29 0.15 0.13 0.14 0.20 0.32 0.41

20% 0.50 0.50 0.55 0.55 0.39 0.21 0.13 0.12 0.12 0.14 0.25 0.40

30% 0.49 0.47 0.52 0.49 0.30 0.15 0.11 0.12 0.10 0.12 0.22 0.37

40% 0.47 0.44 0.49 0.46 0.22 0.13 0.11 0.10 0.09 0.10 0.21 0.35

50% 0.46 0.43 0.46 0.44 0.15 0.12 0.10 0.09 0.09 0.09 0.18 0.34

60% 0.45 0.41 0.44 0.28 0.14 0.11 0.09 0.09 0.09 0.08 0.15 0.33

70% 0.43 0.39 0.40 0.15 0.11 0.10 0.09 0.08 0.08 0.08 0.14 0.33

80% 0.41 0.36 0.30 0.12 0.10 0.09 0.08 0.08 0.08 0.07 0.13 0.29

90% 0.36 0.28 0.10 0.11 0.09 0.08 0.06 0.05 0.07 0.07 0.08 0.27

Full Simulation Period
b 0.44 0.42 0.43 0.36 0.23 0.15 0.12 0.10 0.10 0.12 0.19 0.34

Wet (32%) 0.40 0.38 0.33 0.18 0.10 0.09 0.07 0.07 0.08 0.08 0.12 0.28

Above Normal (16%) 0.47 0.44 0.42 0.34 0.17 0.12 0.09 0.09 0.08 0.07 0.14 0.35

Below Normal (13%) 0.41 0.38 0.41 0.41 0.32 0.20 0.12 0.10 0.09 0.11 0.20 0.35

Dry (24%) 0.45 0.44 0.49 0.46 0.29 0.16 0.12 0.11 0.11 0.13 0.25 0.37

Critical (15%) 0.49 0.51 0.56 0.55 0.39 0.28 0.23 0.18 0.19 0.23 0.31 0.41

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.01 0.00 -0.03 0.02 0.01 -0.09 -0.04 -0.04 -0.02 -0.02 -0.04 -0.01

20% 0.01 0.03 0.03 0.03 0.02 0.02 -0.03 -0.03 -0.01 -0.02 -0.04 0.00

30% 0.04 0.04 0.06 0.07 -0.01 -0.02 -0.03 -0.03 -0.02 -0.03 -0.01 0.01

40% 0.03 0.03 0.09 0.10 -0.05 -0.02 -0.03 -0.04 -0.02 -0.01 0.00 0.02

50% 0.07 0.08 0.21 0.12 -0.03 -0.01 -0.02 -0.02 -0.02 0.00 -0.01 0.02

60% 0.25 0.28 0.25 0.01 -0.02 -0.02 -0.01 -0.02 -0.02 0.00 -0.01 0.03

70% 0.24 0.30 0.30 -0.02 -0.03 -0.01 0.00 -0.01 -0.02 0.00 0.00 0.04

80% 0.24 0.28 0.21 -0.01 -0.01 -0.01 0.00 -0.01 -0.01 0.00 -0.01 0.04

90% 0.26 0.20 0.02 -0.02 -0.01 0.00 -0.01 0.01 0.00 0.00 -0.04 0.03

Full Simulation Period
b 0.11 0.13 0.12 0.03 -0.01 -0.02 -0.01 -0.02 -0.01 -0.01 -0.02 0.02

Wet (32%) 0.13 0.17 0.13 0.00 -0.02 0.00 0.00 -0.01 -0.01 0.00 -0.01 0.01

Above Normal (16%) 0.08 0.07 0.08 0.05 -0.03 -0.01 -0.02 -0.02 -0.02 0.00 0.00 0.10

Below Normal (13%) 0.13 0.16 0.15 0.07 0.05 0.01 -0.02 -0.03 -0.04 -0.01 0.00 -0.02

Dry (24%) 0.14 0.13 0.13 0.04 -0.03 -0.04 -0.03 -0.03 -0.01 -0.03 -0.04 0.01

Critical (15%) 0.07 0.06 0.06 0.04 -0.01 -0.04 -0.01 -0.01 0.01 -0.01 -0.01 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.24.1. Banks Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-366 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.53 0.58 0.62 0.58 0.43 0.38 0.19 0.17 0.16 0.22 0.36 0.43

20% 0.49 0.46 0.52 0.52 0.37 0.19 0.16 0.16 0.13 0.16 0.29 0.39

30% 0.45 0.43 0.45 0.43 0.32 0.16 0.14 0.15 0.12 0.15 0.24 0.37

40% 0.44 0.41 0.39 0.36 0.27 0.15 0.13 0.14 0.11 0.10 0.21 0.33

50% 0.39 0.35 0.25 0.33 0.18 0.13 0.12 0.11 0.11 0.09 0.19 0.32

60% 0.20 0.13 0.19 0.26 0.16 0.12 0.10 0.10 0.10 0.09 0.16 0.31

70% 0.19 0.09 0.10 0.17 0.14 0.11 0.09 0.10 0.10 0.08 0.15 0.28

80% 0.17 0.09 0.09 0.14 0.11 0.10 0.08 0.09 0.09 0.08 0.14 0.26

90% 0.10 0.08 0.08 0.13 0.10 0.08 0.06 0.04 0.08 0.07 0.12 0.24

Full Simulation Period
b 0.32 0.30 0.31 0.33 0.24 0.17 0.13 0.12 0.12 0.13 0.21 0.32

Wet (32%) 0.27 0.21 0.20 0.18 0.13 0.10 0.07 0.07 0.09 0.08 0.13 0.27

Above Normal (16%) 0.39 0.37 0.33 0.30 0.20 0.13 0.11 0.11 0.10 0.08 0.14 0.25

Below Normal (13%) 0.28 0.21 0.26 0.35 0.27 0.18 0.13 0.13 0.12 0.12 0.20 0.37

Dry (24%) 0.32 0.31 0.35 0.42 0.32 0.20 0.15 0.14 0.12 0.16 0.29 0.36

Critical (15%) 0.42 0.45 0.50 0.51 0.40 0.32 0.24 0.20 0.18 0.23 0.32 0.40

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.53 0.57 0.60 0.59 0.43 0.36 0.18 0.16 0.14 0.23 0.36 0.44

20% 0.50 0.50 0.54 0.55 0.38 0.18 0.16 0.14 0.11 0.16 0.26 0.41

30% 0.47 0.46 0.51 0.51 0.34 0.16 0.14 0.12 0.10 0.15 0.23 0.38

40% 0.47 0.44 0.49 0.47 0.21 0.14 0.12 0.10 0.09 0.10 0.21 0.36

50% 0.45 0.42 0.47 0.44 0.17 0.12 0.10 0.09 0.08 0.09 0.18 0.35

60% 0.44 0.42 0.44 0.29 0.14 0.11 0.09 0.09 0.08 0.08 0.16 0.33

70% 0.42 0.40 0.40 0.16 0.13 0.10 0.09 0.08 0.08 0.08 0.14 0.32

80% 0.40 0.36 0.32 0.13 0.11 0.09 0.08 0.08 0.07 0.07 0.12 0.30

90% 0.36 0.32 0.10 0.12 0.09 0.08 0.06 0.05 0.07 0.07 0.08 0.26

Full Simulation Period
b 0.44 0.43 0.43 0.36 0.23 0.16 0.12 0.11 0.10 0.12 0.20 0.34

Wet (32%) 0.39 0.38 0.34 0.19 0.11 0.09 0.07 0.07 0.07 0.08 0.11 0.27

Above Normal (16%) 0.48 0.46 0.42 0.36 0.20 0.12 0.09 0.08 0.08 0.07 0.14 0.35

Below Normal (13%) 0.41 0.37 0.42 0.43 0.28 0.17 0.12 0.11 0.09 0.13 0.21 0.38

Dry (24%) 0.44 0.45 0.49 0.47 0.30 0.19 0.14 0.12 0.10 0.15 0.27 0.37

Critical (15%) 0.49 0.52 0.54 0.50 0.37 0.31 0.25 0.19 0.17 0.23 0.31 0.41

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 0.00 -0.02 0.01 -0.01 -0.02 -0.01 -0.01 -0.02 0.00 0.01 0.01

20% 0.01 0.04 0.02 0.03 0.01 0.00 0.00 -0.01 -0.03 0.00 -0.02 0.01

30% 0.02 0.04 0.05 0.09 0.03 0.00 -0.01 -0.03 -0.02 0.00 -0.01 0.01

40% 0.03 0.03 0.10 0.11 -0.06 -0.01 -0.01 -0.03 -0.02 -0.01 0.00 0.03

50% 0.07 0.07 0.21 0.11 -0.02 -0.01 -0.02 -0.02 -0.02 0.00 -0.01 0.03

60% 0.24 0.29 0.25 0.02 -0.02 -0.01 -0.01 -0.02 -0.02 0.00 0.00 0.02

70% 0.23 0.31 0.30 -0.01 -0.01 -0.01 0.00 -0.01 -0.02 0.00 -0.01 0.04

80% 0.23 0.27 0.22 0.00 -0.01 -0.01 0.00 -0.01 -0.02 0.00 -0.01 0.04

90% 0.26 0.23 0.02 -0.01 -0.01 0.00 0.00 0.01 -0.01 0.00 -0.04 0.02

Full Simulation Period
b 0.11 0.13 0.12 0.04 -0.01 -0.01 -0.01 -0.01 -0.02 0.00 -0.01 0.02

Wet (32%) 0.12 0.17 0.14 0.02 -0.01 0.00 0.00 -0.01 -0.01 0.00 -0.02 0.00

Above Normal (16%) 0.09 0.09 0.09 0.06 0.00 -0.01 -0.01 -0.02 -0.03 0.00 0.00 0.10

Below Normal (13%) 0.13 0.16 0.15 0.08 0.01 -0.01 -0.01 -0.02 -0.03 0.01 0.01 0.01

Dry (24%) 0.13 0.13 0.14 0.05 -0.02 -0.01 -0.01 -0.02 -0.02 -0.01 -0.02 0.00

Critical (15%) 0.07 0.06 0.04 -0.01 -0.03 -0.01 0.01 -0.01 -0.01 -0.01 -0.01 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.24.2. Banks Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-367 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.53 0.58 0.62 0.58 0.43 0.38 0.19 0.17 0.16 0.22 0.36 0.43

20% 0.49 0.46 0.52 0.52 0.37 0.19 0.16 0.16 0.13 0.16 0.29 0.39

30% 0.45 0.43 0.45 0.43 0.32 0.16 0.14 0.15 0.12 0.15 0.24 0.37

40% 0.44 0.41 0.39 0.36 0.27 0.15 0.13 0.14 0.11 0.10 0.21 0.33

50% 0.39 0.35 0.25 0.33 0.18 0.13 0.12 0.11 0.11 0.09 0.19 0.32

60% 0.20 0.13 0.19 0.26 0.16 0.12 0.10 0.10 0.10 0.09 0.16 0.31

70% 0.19 0.09 0.10 0.17 0.14 0.11 0.09 0.10 0.10 0.08 0.15 0.28

80% 0.17 0.09 0.09 0.14 0.11 0.10 0.08 0.09 0.09 0.08 0.14 0.26

90% 0.10 0.08 0.08 0.13 0.10 0.08 0.06 0.04 0.08 0.07 0.12 0.24

Full Simulation Period
b 0.32 0.30 0.31 0.33 0.24 0.17 0.13 0.12 0.12 0.13 0.21 0.32

Wet (32%) 0.27 0.21 0.20 0.18 0.13 0.10 0.07 0.07 0.09 0.08 0.13 0.27

Above Normal (16%) 0.39 0.37 0.33 0.30 0.20 0.13 0.11 0.11 0.10 0.08 0.14 0.25

Below Normal (13%) 0.28 0.21 0.26 0.35 0.27 0.18 0.13 0.13 0.12 0.12 0.20 0.37

Dry (24%) 0.32 0.31 0.35 0.42 0.32 0.20 0.15 0.14 0.12 0.16 0.29 0.36

Critical (15%) 0.42 0.45 0.50 0.51 0.40 0.32 0.24 0.20 0.18 0.23 0.32 0.40

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.52 0.58 0.62 0.58 0.44 0.38 0.20 0.19 0.18 0.23 0.36 0.43

20% 0.50 0.49 0.53 0.52 0.37 0.19 0.17 0.17 0.15 0.17 0.31 0.40

30% 0.46 0.43 0.46 0.42 0.32 0.16 0.15 0.15 0.14 0.15 0.26 0.38

40% 0.44 0.41 0.39 0.36 0.27 0.15 0.13 0.13 0.12 0.12 0.21 0.36

50% 0.41 0.36 0.25 0.33 0.18 0.13 0.12 0.11 0.11 0.09 0.20 0.32

60% 0.20 0.10 0.19 0.26 0.16 0.12 0.10 0.10 0.10 0.09 0.16 0.31

70% 0.19 0.09 0.11 0.17 0.14 0.11 0.09 0.09 0.10 0.08 0.15 0.29

80% 0.17 0.09 0.09 0.14 0.11 0.10 0.08 0.09 0.10 0.08 0.13 0.26

90% 0.10 0.08 0.08 0.13 0.10 0.08 0.06 0.04 0.08 0.07 0.12 0.23

Full Simulation Period
b 0.33 0.30 0.31 0.33 0.24 0.17 0.14 0.13 0.12 0.13 0.22 0.33

Wet (32%) 0.27 0.21 0.20 0.18 0.13 0.10 0.07 0.07 0.09 0.08 0.13 0.27

Above Normal (16%) 0.40 0.38 0.33 0.31 0.20 0.13 0.11 0.10 0.10 0.08 0.14 0.25

Below Normal (13%) 0.28 0.22 0.26 0.35 0.27 0.18 0.13 0.12 0.12 0.12 0.20 0.38

Dry (24%) 0.32 0.31 0.35 0.43 0.32 0.20 0.16 0.15 0.14 0.18 0.31 0.38

Critical (15%) 0.43 0.45 0.50 0.51 0.40 0.32 0.27 0.26 0.19 0.24 0.34 0.41

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.00 0.01 0.00

20% 0.01 0.03 0.01 0.00 0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.00

30% 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.02 0.01

40% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.01 0.02 0.00 0.03

50% 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00

60% 0.00 -0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

70% 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

80% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

90% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Full Simulation Period
b 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.01 0.00

Wet (32%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Above Normal (16%) 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Below Normal (13%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.01

Dry (24%) 0.00 0.00 0.00 0.01 0.00 0.00 0.02 0.01 0.02 0.01 0.02 0.01

Critical (15%) 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.06 0.01 0.00 0.01 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.24.3. Banks Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-368 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.52 0.57 0.59 0.60 0.45 0.29 0.15 0.13 0.14 0.20 0.32 0.41

20% 0.50 0.50 0.55 0.55 0.39 0.21 0.13 0.12 0.12 0.14 0.25 0.40

30% 0.49 0.47 0.52 0.49 0.30 0.15 0.11 0.12 0.10 0.12 0.22 0.37

40% 0.47 0.44 0.49 0.46 0.22 0.13 0.11 0.10 0.09 0.10 0.21 0.35

50% 0.46 0.43 0.46 0.44 0.15 0.12 0.10 0.09 0.09 0.09 0.18 0.34

60% 0.45 0.41 0.44 0.28 0.14 0.11 0.09 0.09 0.09 0.08 0.15 0.33

70% 0.43 0.39 0.40 0.15 0.11 0.10 0.09 0.08 0.08 0.08 0.14 0.33

80% 0.41 0.36 0.30 0.12 0.10 0.09 0.08 0.08 0.08 0.07 0.13 0.29

90% 0.36 0.28 0.10 0.11 0.09 0.08 0.06 0.05 0.07 0.07 0.08 0.27

Full Simulation Period
b 0.44 0.42 0.43 0.36 0.23 0.15 0.12 0.10 0.10 0.12 0.19 0.34

Wet (32%) 0.40 0.38 0.33 0.18 0.10 0.09 0.07 0.07 0.08 0.08 0.12 0.28

Above Normal (16%) 0.47 0.44 0.42 0.34 0.17 0.12 0.09 0.09 0.08 0.07 0.14 0.35

Below Normal (13%) 0.41 0.38 0.41 0.41 0.32 0.20 0.12 0.10 0.09 0.11 0.20 0.35

Dry (24%) 0.45 0.44 0.49 0.46 0.29 0.16 0.12 0.11 0.11 0.13 0.25 0.37

Critical (15%) 0.49 0.51 0.56 0.55 0.39 0.28 0.23 0.18 0.19 0.23 0.31 0.41

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.53 0.58 0.62 0.58 0.43 0.38 0.19 0.17 0.16 0.22 0.36 0.43

20% 0.49 0.46 0.52 0.52 0.37 0.19 0.16 0.16 0.13 0.16 0.29 0.39

30% 0.45 0.43 0.45 0.43 0.32 0.16 0.14 0.15 0.12 0.15 0.24 0.37

40% 0.44 0.41 0.39 0.36 0.27 0.15 0.13 0.14 0.11 0.10 0.21 0.33

50% 0.39 0.35 0.25 0.33 0.18 0.13 0.12 0.11 0.11 0.09 0.19 0.32

60% 0.20 0.13 0.19 0.26 0.16 0.12 0.10 0.10 0.10 0.09 0.16 0.31

70% 0.19 0.09 0.10 0.17 0.14 0.11 0.09 0.10 0.10 0.08 0.15 0.28

80% 0.17 0.09 0.09 0.14 0.11 0.10 0.08 0.09 0.09 0.08 0.14 0.26

90% 0.10 0.08 0.08 0.13 0.10 0.08 0.06 0.04 0.08 0.07 0.12 0.24

Full Simulation Period
b 0.32 0.30 0.31 0.33 0.24 0.17 0.13 0.12 0.12 0.13 0.21 0.32

Wet (32%) 0.27 0.21 0.20 0.18 0.13 0.10 0.07 0.07 0.09 0.08 0.13 0.27

Above Normal (16%) 0.39 0.37 0.33 0.30 0.20 0.13 0.11 0.11 0.10 0.08 0.14 0.25

Below Normal (13%) 0.28 0.21 0.26 0.35 0.27 0.18 0.13 0.13 0.12 0.12 0.20 0.37

Dry (24%) 0.32 0.31 0.35 0.42 0.32 0.20 0.15 0.14 0.12 0.16 0.29 0.36

Critical (15%) 0.42 0.45 0.50 0.51 0.40 0.32 0.24 0.20 0.18 0.23 0.32 0.40

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 0.00 0.03 -0.02 -0.01 0.09 0.04 0.04 0.02 0.02 0.04 0.01

20% -0.01 -0.03 -0.03 -0.03 -0.02 -0.02 0.03 0.03 0.01 0.02 0.04 0.00

30% -0.04 -0.04 -0.06 -0.07 0.01 0.02 0.03 0.03 0.02 0.03 0.01 -0.01

40% -0.03 -0.03 -0.09 -0.10 0.05 0.02 0.03 0.04 0.02 0.01 0.00 -0.02

50% -0.07 -0.08 -0.21 -0.12 0.03 0.01 0.02 0.02 0.02 0.00 0.01 -0.02

60% -0.25 -0.28 -0.25 -0.01 0.02 0.02 0.01 0.02 0.02 0.00 0.01 -0.03

70% -0.24 -0.30 -0.30 0.02 0.03 0.01 0.00 0.01 0.02 0.00 0.00 -0.04

80% -0.24 -0.28 -0.21 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 -0.04

90% -0.26 -0.20 -0.02 0.02 0.01 0.00 0.01 -0.01 0.00 0.00 0.04 -0.03

Full Simulation Period
b -0.11 -0.13 -0.12 -0.03 0.01 0.02 0.01 0.02 0.01 0.01 0.02 -0.02

Wet (32%) -0.13 -0.17 -0.13 0.00 0.02 0.00 0.00 0.01 0.01 0.00 0.01 -0.01

Above Normal (16%) -0.08 -0.07 -0.08 -0.05 0.03 0.01 0.02 0.02 0.02 0.00 0.00 -0.10

Below Normal (13%) -0.13 -0.16 -0.15 -0.07 -0.05 -0.01 0.02 0.03 0.04 0.01 0.00 0.02

Dry (24%) -0.14 -0.13 -0.13 -0.04 0.03 0.04 0.03 0.03 0.01 0.03 0.04 -0.01

Critical (15%) -0.07 -0.06 -0.06 -0.04 0.01 0.04 0.01 0.01 -0.01 0.01 0.01 -0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.24.4. Banks Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-369 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.52 0.57 0.59 0.60 0.45 0.29 0.15 0.13 0.14 0.20 0.32 0.41

20% 0.50 0.50 0.55 0.55 0.39 0.21 0.13 0.12 0.12 0.14 0.25 0.40

30% 0.49 0.47 0.52 0.49 0.30 0.15 0.11 0.12 0.10 0.12 0.22 0.37

40% 0.47 0.44 0.49 0.46 0.22 0.13 0.11 0.10 0.09 0.10 0.21 0.35

50% 0.46 0.43 0.46 0.44 0.15 0.12 0.10 0.09 0.09 0.09 0.18 0.34

60% 0.45 0.41 0.44 0.28 0.14 0.11 0.09 0.09 0.09 0.08 0.15 0.33

70% 0.43 0.39 0.40 0.15 0.11 0.10 0.09 0.08 0.08 0.08 0.14 0.33

80% 0.41 0.36 0.30 0.12 0.10 0.09 0.08 0.08 0.08 0.07 0.13 0.29

90% 0.36 0.28 0.10 0.11 0.09 0.08 0.06 0.05 0.07 0.07 0.08 0.27

Full Simulation Period
b 0.44 0.42 0.43 0.36 0.23 0.15 0.12 0.10 0.10 0.12 0.19 0.34

Wet (32%) 0.40 0.38 0.33 0.18 0.10 0.09 0.07 0.07 0.08 0.08 0.12 0.28

Above Normal (16%) 0.47 0.44 0.42 0.34 0.17 0.12 0.09 0.09 0.08 0.07 0.14 0.35

Below Normal (13%) 0.41 0.38 0.41 0.41 0.32 0.20 0.12 0.10 0.09 0.11 0.20 0.35

Dry (24%) 0.45 0.44 0.49 0.46 0.29 0.16 0.12 0.11 0.11 0.13 0.25 0.37

Critical (15%) 0.49 0.51 0.56 0.55 0.39 0.28 0.23 0.18 0.19 0.23 0.31 0.41

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.53 0.57 0.60 0.59 0.43 0.36 0.18 0.16 0.14 0.23 0.36 0.44

20% 0.50 0.50 0.54 0.55 0.38 0.18 0.16 0.14 0.11 0.16 0.26 0.41

30% 0.47 0.46 0.51 0.51 0.34 0.16 0.14 0.12 0.10 0.15 0.23 0.38

40% 0.47 0.44 0.49 0.47 0.21 0.14 0.12 0.10 0.09 0.10 0.21 0.36

50% 0.45 0.42 0.47 0.44 0.17 0.12 0.10 0.09 0.08 0.09 0.18 0.35

60% 0.44 0.42 0.44 0.29 0.14 0.11 0.09 0.09 0.08 0.08 0.16 0.33

70% 0.42 0.40 0.40 0.16 0.13 0.10 0.09 0.08 0.08 0.08 0.14 0.32

80% 0.40 0.36 0.32 0.13 0.11 0.09 0.08 0.08 0.07 0.07 0.12 0.30

90% 0.36 0.32 0.10 0.12 0.09 0.08 0.06 0.05 0.07 0.07 0.08 0.26

Full Simulation Period
b 0.44 0.43 0.43 0.36 0.23 0.16 0.12 0.11 0.10 0.12 0.20 0.34

Wet (32%) 0.39 0.38 0.34 0.19 0.11 0.09 0.07 0.07 0.07 0.08 0.11 0.27

Above Normal (16%) 0.48 0.46 0.42 0.36 0.20 0.12 0.09 0.08 0.08 0.07 0.14 0.35

Below Normal (13%) 0.41 0.37 0.42 0.43 0.28 0.17 0.12 0.11 0.09 0.13 0.21 0.38

Dry (24%) 0.44 0.45 0.49 0.47 0.30 0.19 0.14 0.12 0.10 0.15 0.27 0.37

Critical (15%) 0.49 0.52 0.54 0.50 0.37 0.31 0.25 0.19 0.17 0.23 0.31 0.41

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.02 0.00 0.01 -0.01 -0.02 0.07 0.03 0.03 0.00 0.02 0.04 0.03

20% 0.00 0.00 -0.01 0.00 -0.01 -0.03 0.03 0.02 -0.01 0.02 0.02 0.01

30% -0.02 -0.01 -0.01 0.02 0.04 0.01 0.02 0.01 0.00 0.03 0.00 0.00

40% 0.00 0.00 0.01 0.00 -0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.01

50% 0.00 -0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.01

60% -0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00

70% -0.01 0.01 0.00 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00

80% 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00

90% 0.00 0.04 0.00 0.01 0.00 0.00 0.01 0.00 -0.01 0.00 0.00 -0.01

Full Simulation Period
b 0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.00 -0.01 0.01 0.01 0.00

Wet (32%) 0.00 0.00 0.01 0.02 0.01 0.00 0.00 0.00 -0.01 0.00 -0.01 -0.01

Above Normal (16%) 0.01 0.02 0.01 0.02 0.02 0.00 0.00 0.00 -0.01 0.00 0.00 0.00

Below Normal (13%) 0.00 0.00 0.00 0.01 -0.05 -0.02 0.01 0.01 0.01 0.02 0.01 0.04

Dry (24%) -0.01 0.01 0.01 0.01 0.01 0.03 0.02 0.01 -0.01 0.02 0.02 0.00

Critical (15%) 0.00 0.00 -0.02 -0.05 -0.02 0.03 0.02 0.00 -0.02 0.00 0.00 0.00

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.24.5. Banks Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-370 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.52 0.57 0.59 0.60 0.45 0.29 0.15 0.13 0.14 0.20 0.32 0.41

20% 0.50 0.50 0.55 0.55 0.39 0.21 0.13 0.12 0.12 0.14 0.25 0.40

30% 0.49 0.47 0.52 0.49 0.30 0.15 0.11 0.12 0.10 0.12 0.22 0.37

40% 0.47 0.44 0.49 0.46 0.22 0.13 0.11 0.10 0.09 0.10 0.21 0.35

50% 0.46 0.43 0.46 0.44 0.15 0.12 0.10 0.09 0.09 0.09 0.18 0.34

60% 0.45 0.41 0.44 0.28 0.14 0.11 0.09 0.09 0.09 0.08 0.15 0.33

70% 0.43 0.39 0.40 0.15 0.11 0.10 0.09 0.08 0.08 0.08 0.14 0.33

80% 0.41 0.36 0.30 0.12 0.10 0.09 0.08 0.08 0.08 0.07 0.13 0.29

90% 0.36 0.28 0.10 0.11 0.09 0.08 0.06 0.05 0.07 0.07 0.08 0.27

Full Simulation Period
b 0.44 0.42 0.43 0.36 0.23 0.15 0.12 0.10 0.10 0.12 0.19 0.34

Wet (32%) 0.40 0.38 0.33 0.18 0.10 0.09 0.07 0.07 0.08 0.08 0.12 0.28

Above Normal (16%) 0.47 0.44 0.42 0.34 0.17 0.12 0.09 0.09 0.08 0.07 0.14 0.35

Below Normal (13%) 0.41 0.38 0.41 0.41 0.32 0.20 0.12 0.10 0.09 0.11 0.20 0.35

Dry (24%) 0.45 0.44 0.49 0.46 0.29 0.16 0.12 0.11 0.11 0.13 0.25 0.37

Critical (15%) 0.49 0.51 0.56 0.55 0.39 0.28 0.23 0.18 0.19 0.23 0.31 0.41

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.52 0.58 0.62 0.58 0.44 0.38 0.20 0.19 0.18 0.23 0.36 0.43

20% 0.50 0.49 0.53 0.52 0.37 0.19 0.17 0.17 0.15 0.17 0.31 0.40

30% 0.46 0.43 0.46 0.42 0.32 0.16 0.15 0.15 0.14 0.15 0.26 0.38

40% 0.44 0.41 0.39 0.36 0.27 0.15 0.13 0.13 0.12 0.12 0.21 0.36

50% 0.41 0.36 0.25 0.33 0.18 0.13 0.12 0.11 0.11 0.09 0.20 0.32

60% 0.20 0.10 0.19 0.26 0.16 0.12 0.10 0.10 0.10 0.09 0.16 0.31

70% 0.19 0.09 0.11 0.17 0.14 0.11 0.09 0.09 0.10 0.08 0.15 0.29

80% 0.17 0.09 0.09 0.14 0.11 0.10 0.08 0.09 0.10 0.08 0.13 0.26

90% 0.10 0.08 0.08 0.13 0.10 0.08 0.06 0.04 0.08 0.07 0.12 0.23

Full Simulation Period
b 0.33 0.30 0.31 0.33 0.24 0.17 0.14 0.13 0.12 0.13 0.22 0.33

Wet (32%) 0.27 0.21 0.20 0.18 0.13 0.10 0.07 0.07 0.09 0.08 0.13 0.27

Above Normal (16%) 0.40 0.38 0.33 0.31 0.20 0.13 0.11 0.10 0.10 0.08 0.14 0.25

Below Normal (13%) 0.28 0.22 0.26 0.35 0.27 0.18 0.13 0.12 0.12 0.12 0.20 0.38

Dry (24%) 0.32 0.31 0.35 0.43 0.32 0.20 0.16 0.15 0.14 0.18 0.31 0.38

Critical (15%) 0.43 0.45 0.50 0.51 0.40 0.32 0.27 0.26 0.19 0.24 0.34 0.41

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 0.01 0.03 -0.02 -0.01 0.09 0.05 0.06 0.04 0.02 0.04 0.01

20% 0.00 0.00 -0.02 -0.03 -0.02 -0.02 0.04 0.04 0.03 0.03 0.06 0.00

30% -0.03 -0.04 -0.06 -0.07 0.01 0.02 0.04 0.04 0.04 0.04 0.03 0.01

40% -0.02 -0.03 -0.09 -0.10 0.05 0.02 0.03 0.03 0.03 0.02 0.00 0.01

50% -0.05 -0.07 -0.21 -0.12 0.03 0.01 0.02 0.02 0.02 0.00 0.01 -0.02

60% -0.24 -0.31 -0.25 -0.01 0.02 0.02 0.01 0.02 0.02 0.00 0.01 -0.02

70% -0.24 -0.30 -0.29 0.03 0.03 0.01 0.00 0.01 0.02 0.00 0.01 -0.03

80% -0.23 -0.28 -0.21 0.02 0.01 0.01 0.00 0.01 0.02 0.00 0.00 -0.03

90% -0.26 -0.20 -0.01 0.02 0.01 0.00 0.01 -0.01 0.00 0.00 0.04 -0.04

Full Simulation Period
b -0.11 -0.12 -0.12 -0.03 0.01 0.02 0.02 0.03 0.02 0.02 0.02 -0.01

Wet (32%) -0.13 -0.16 -0.13 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.01 -0.01

Above Normal (16%) -0.07 -0.06 -0.09 -0.04 0.03 0.01 0.01 0.02 0.02 0.00 0.00 -0.10

Below Normal (13%) -0.13 -0.16 -0.15 -0.07 -0.05 -0.01 0.01 0.02 0.04 0.01 0.00 0.03

Dry (24%) -0.13 -0.13 -0.14 -0.03 0.03 0.04 0.04 0.04 0.03 0.05 0.06 0.01

Critical (15%) -0.06 -0.06 -0.06 -0.04 0.01 0.04 0.04 0.07 0.00 0.01 0.03 0.00

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.24.6. Banks Pumping Plant, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators
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Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-372 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.77 0.83 0.78 0.62 0.31 0.13 0.12 0.12 0.09 0.29 0.49 0.64

20% 0.71 0.65 0.69 0.51 0.27 0.10 0.11 0.11 0.08 0.20 0.43 0.59

30% 0.65 0.57 0.58 0.40 0.17 0.09 0.10 0.10 0.07 0.18 0.36 0.55

40% 0.60 0.52 0.38 0.33 0.14 0.08 0.10 0.10 0.07 0.16 0.30 0.51

50% 0.56 0.39 0.24 0.28 0.12 0.08 0.09 0.10 0.07 0.12 0.26 0.44

60% 0.13 0.14 0.18 0.23 0.10 0.07 0.09 0.09 0.07 0.08 0.23 0.39

70% 0.12 0.06 0.14 0.11 0.08 0.07 0.08 0.09 0.06 0.06 0.19 0.37

80% 0.11 0.06 0.11 0.09 0.08 0.06 0.08 0.07 0.06 0.06 0.18 0.31

90% 0.11 0.05 0.06 0.08 0.07 0.06 0.07 0.05 0.06 0.05 0.16 0.28

Full Simulation Period
b 0.42 0.38 0.37 0.31 0.16 0.10 0.09 0.09 0.08 0.15 0.29 0.45

Wet (32%) 0.30 0.24 0.19 0.13 0.10 0.07 0.08 0.08 0.06 0.06 0.17 0.33

Above Normal (16%) 0.55 0.49 0.38 0.26 0.12 0.07 0.10 0.10 0.07 0.08 0.20 0.29

Below Normal (13%) 0.30 0.26 0.33 0.33 0.16 0.09 0.10 0.11 0.07 0.15 0.28 0.56

Dry (24%) 0.42 0.41 0.45 0.43 0.20 0.10 0.10 0.09 0.07 0.22 0.40 0.53

Critical (15%) 0.62 0.63 0.66 0.53 0.29 0.16 0.12 0.13 0.17 0.32 0.49 0.63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.78 0.83 0.85 0.70 0.46 0.19 0.10 0.09 0.12 0.28 0.47 0.64

20% 0.72 0.72 0.75 0.62 0.32 0.13 0.08 0.08 0.08 0.18 0.36 0.60

30% 0.69 0.66 0.73 0.56 0.22 0.10 0.08 0.07 0.07 0.17 0.33 0.57

40% 0.67 0.61 0.70 0.51 0.15 0.08 0.07 0.07 0.07 0.14 0.30 0.54

50% 0.64 0.59 0.61 0.38 0.12 0.07 0.06 0.06 0.06 0.11 0.25 0.53

60% 0.63 0.57 0.55 0.27 0.09 0.07 0.06 0.06 0.06 0.07 0.22 0.51

70% 0.60 0.54 0.46 0.13 0.08 0.06 0.06 0.06 0.05 0.06 0.18 0.50

80% 0.58 0.44 0.32 0.09 0.07 0.06 0.06 0.06 0.05 0.06 0.16 0.45

90% 0.51 0.30 0.12 0.07 0.06 0.05 0.05 0.05 0.05 0.05 0.15 0.39

Full Simulation Period
b 0.63 0.58 0.56 0.38 0.19 0.10 0.07 0.07 0.08 0.14 0.28 0.52

Wet (32%) 0.56 0.52 0.39 0.14 0.09 0.07 0.07 0.06 0.06 0.06 0.16 0.42

Above Normal (16%) 0.70 0.60 0.54 0.35 0.12 0.07 0.06 0.06 0.05 0.07 0.20 0.53

Below Normal (13%) 0.57 0.51 0.57 0.48 0.28 0.12 0.07 0.07 0.06 0.15 0.28 0.53

Dry (24%) 0.65 0.60 0.67 0.51 0.25 0.10 0.07 0.07 0.08 0.19 0.35 0.56

Critical (15%) 0.73 0.71 0.77 0.60 0.31 0.18 0.11 0.12 0.19 0.32 0.48 0.65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 0.00 0.06 0.09 0.15 0.06 -0.02 -0.03 0.03 -0.01 -0.02 0.00

20% 0.01 0.07 0.05 0.10 0.05 0.03 -0.03 -0.03 0.00 -0.02 -0.06 0.01

30% 0.03 0.09 0.14 0.16 0.05 0.01 -0.02 -0.03 0.00 -0.01 -0.03 0.02

40% 0.06 0.09 0.32 0.18 0.02 0.00 -0.03 -0.03 0.00 -0.02 0.00 0.03

50% 0.08 0.20 0.36 0.10 0.00 -0.01 -0.03 -0.03 -0.01 -0.01 -0.01 0.08

60% 0.50 0.43 0.37 0.04 -0.01 -0.01 -0.03 -0.03 -0.01 -0.01 0.00 0.12

70% 0.48 0.48 0.33 0.02 0.00 -0.01 -0.02 -0.03 -0.01 0.00 -0.01 0.14

80% 0.46 0.38 0.21 0.00 0.00 0.00 -0.02 -0.02 -0.01 0.00 -0.01 0.14

90% 0.40 0.24 0.06 -0.01 -0.01 -0.01 -0.01 0.00 -0.01 0.00 -0.01 0.11

Full Simulation Period
b 0.21 0.20 0.19 0.07 0.03 0.00 -0.02 -0.02 0.00 -0.01 -0.02 0.07

Wet (32%) 0.26 0.28 0.20 0.01 -0.01 0.00 -0.01 -0.02 0.00 0.00 -0.01 0.09

Above Normal (16%) 0.15 0.11 0.17 0.09 0.01 -0.01 -0.04 -0.04 -0.01 0.00 0.00 0.23

Below Normal (13%) 0.27 0.25 0.25 0.15 0.12 0.03 -0.03 -0.04 -0.01 0.00 0.00 -0.03

Dry (24%) 0.23 0.19 0.22 0.08 0.04 -0.01 -0.02 -0.02 0.01 -0.04 -0.05 0.03

Critical (15%) 0.11 0.08 0.11 0.07 0.02 0.02 -0.01 -0.01 0.02 0.00 -0.01 0.02

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.25.1. Old River at Rock Slough, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-373 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.77 0.83 0.78 0.62 0.31 0.13 0.12 0.12 0.09 0.29 0.49 0.64

20% 0.71 0.65 0.69 0.51 0.27 0.10 0.11 0.11 0.08 0.20 0.43 0.59

30% 0.65 0.57 0.58 0.40 0.17 0.09 0.10 0.10 0.07 0.18 0.36 0.55

40% 0.60 0.52 0.38 0.33 0.14 0.08 0.10 0.10 0.07 0.16 0.30 0.51

50% 0.56 0.39 0.24 0.28 0.12 0.08 0.09 0.10 0.07 0.12 0.26 0.44

60% 0.13 0.14 0.18 0.23 0.10 0.07 0.09 0.09 0.07 0.08 0.23 0.39

70% 0.12 0.06 0.14 0.11 0.08 0.07 0.08 0.09 0.06 0.06 0.19 0.37

80% 0.11 0.06 0.11 0.09 0.08 0.06 0.08 0.07 0.06 0.06 0.18 0.31

90% 0.11 0.05 0.06 0.08 0.07 0.06 0.07 0.05 0.06 0.05 0.16 0.28

Full Simulation Period
b 0.42 0.38 0.37 0.31 0.16 0.10 0.09 0.09 0.08 0.15 0.29 0.45

Wet (32%) 0.30 0.24 0.19 0.13 0.10 0.07 0.08 0.08 0.06 0.06 0.17 0.33

Above Normal (16%) 0.55 0.49 0.38 0.26 0.12 0.07 0.10 0.10 0.07 0.08 0.20 0.29

Below Normal (13%) 0.30 0.26 0.33 0.33 0.16 0.09 0.10 0.11 0.07 0.15 0.28 0.56

Dry (24%) 0.42 0.41 0.45 0.43 0.20 0.10 0.10 0.09 0.07 0.22 0.40 0.53

Critical (15%) 0.62 0.63 0.66 0.53 0.29 0.16 0.12 0.13 0.17 0.32 0.49 0.63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.78 0.82 0.85 0.63 0.31 0.12 0.10 0.09 0.13 0.34 0.49 0.66

20% 0.72 0.72 0.76 0.57 0.25 0.10 0.09 0.08 0.08 0.21 0.41 0.60

30% 0.69 0.66 0.72 0.52 0.20 0.09 0.08 0.07 0.07 0.19 0.33 0.57

40% 0.67 0.61 0.69 0.45 0.13 0.08 0.08 0.06 0.06 0.16 0.31 0.55

50% 0.64 0.59 0.60 0.39 0.10 0.08 0.07 0.06 0.06 0.11 0.27 0.53

60% 0.62 0.56 0.54 0.20 0.09 0.07 0.06 0.06 0.05 0.10 0.22 0.51

70% 0.59 0.54 0.45 0.11 0.08 0.06 0.06 0.05 0.05 0.06 0.18 0.50

80% 0.57 0.49 0.31 0.09 0.07 0.06 0.06 0.05 0.05 0.06 0.16 0.45

90% 0.52 0.34 0.12 0.07 0.06 0.05 0.05 0.05 0.05 0.06 0.14 0.40

Full Simulation Period
b 0.63 0.59 0.55 0.34 0.16 0.09 0.08 0.07 0.08 0.16 0.28 0.52

Wet (32%) 0.55 0.53 0.39 0.15 0.09 0.07 0.06 0.05 0.05 0.06 0.15 0.41

Above Normal (16%) 0.71 0.63 0.54 0.33 0.11 0.07 0.06 0.06 0.05 0.09 0.20 0.53

Below Normal (13%) 0.58 0.50 0.58 0.42 0.18 0.09 0.07 0.07 0.07 0.17 0.30 0.57

Dry (24%) 0.64 0.62 0.67 0.47 0.19 0.10 0.08 0.07 0.07 0.22 0.38 0.55

Critical (15%) 0.73 0.71 0.71 0.51 0.28 0.16 0.11 0.12 0.19 0.32 0.48 0.65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 -0.02 0.06 0.01 0.00 -0.01 -0.02 -0.03 0.04 0.05 0.01 0.03

20% 0.01 0.07 0.07 0.05 -0.02 0.00 -0.02 -0.03 0.01 0.00 -0.01 0.01

30% 0.04 0.09 0.13 0.12 0.02 0.00 -0.02 -0.04 -0.01 0.01 -0.03 0.02

40% 0.07 0.09 0.30 0.11 -0.01 0.00 -0.02 -0.04 -0.01 0.00 0.01 0.04

50% 0.08 0.19 0.36 0.10 -0.02 0.00 -0.02 -0.04 -0.01 -0.01 0.01 0.09

60% 0.49 0.42 0.37 -0.03 -0.01 0.00 -0.03 -0.03 -0.01 0.02 -0.01 0.12

70% 0.47 0.48 0.31 0.00 0.00 0.00 -0.02 -0.03 -0.01 0.00 -0.01 0.13

80% 0.46 0.44 0.20 0.00 0.00 0.00 -0.02 -0.02 -0.01 0.00 -0.02 0.14

90% 0.42 0.29 0.06 -0.01 -0.01 0.00 -0.01 0.00 -0.01 0.00 -0.02 0.12

Full Simulation Period
b 0.21 0.21 0.19 0.03 -0.01 0.00 -0.02 -0.03 0.00 0.00 -0.01 0.07

Wet (32%) 0.25 0.29 0.20 0.02 -0.01 0.00 -0.01 -0.02 -0.01 0.00 -0.02 0.08

Above Normal (16%) 0.17 0.14 0.16 0.07 -0.01 -0.01 -0.04 -0.05 -0.01 0.01 0.00 0.24

Below Normal (13%) 0.27 0.24 0.25 0.09 0.01 0.00 -0.03 -0.04 0.00 0.02 0.02 0.01

Dry (24%) 0.22 0.21 0.22 0.04 -0.01 -0.01 -0.02 -0.02 0.00 0.00 -0.02 0.02

Critical (15%) 0.11 0.08 0.05 -0.02 -0.01 -0.01 -0.01 -0.01 0.02 0.00 0.00 0.02

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.25.2. Old River at Rock Slough, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-374 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.77 0.83 0.78 0.62 0.31 0.13 0.12 0.12 0.09 0.29 0.49 0.64

20% 0.71 0.65 0.69 0.51 0.27 0.10 0.11 0.11 0.08 0.20 0.43 0.59

30% 0.65 0.57 0.58 0.40 0.17 0.09 0.10 0.10 0.07 0.18 0.36 0.55

40% 0.60 0.52 0.38 0.33 0.14 0.08 0.10 0.10 0.07 0.16 0.30 0.51

50% 0.56 0.39 0.24 0.28 0.12 0.08 0.09 0.10 0.07 0.12 0.26 0.44

60% 0.13 0.14 0.18 0.23 0.10 0.07 0.09 0.09 0.07 0.08 0.23 0.39

70% 0.12 0.06 0.14 0.11 0.08 0.07 0.08 0.09 0.06 0.06 0.19 0.37

80% 0.11 0.06 0.11 0.09 0.08 0.06 0.08 0.07 0.06 0.06 0.18 0.31

90% 0.11 0.05 0.06 0.08 0.07 0.06 0.07 0.05 0.06 0.05 0.16 0.28

Full Simulation Period
b 0.42 0.38 0.37 0.31 0.16 0.10 0.09 0.09 0.08 0.15 0.29 0.45

Wet (32%) 0.30 0.24 0.19 0.13 0.10 0.07 0.08 0.08 0.06 0.06 0.17 0.33

Above Normal (16%) 0.55 0.49 0.38 0.26 0.12 0.07 0.10 0.10 0.07 0.08 0.20 0.29

Below Normal (13%) 0.30 0.26 0.33 0.33 0.16 0.09 0.10 0.11 0.07 0.15 0.28 0.56

Dry (24%) 0.42 0.41 0.45 0.43 0.20 0.10 0.10 0.09 0.07 0.22 0.40 0.53

Critical (15%) 0.62 0.63 0.66 0.53 0.29 0.16 0.12 0.13 0.17 0.32 0.49 0.63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.80 0.83 0.78 0.66 0.31 0.13 0.15 0.16 0.11 0.30 0.50 0.64

20% 0.71 0.68 0.67 0.52 0.27 0.10 0.13 0.15 0.09 0.23 0.45 0.59

30% 0.66 0.58 0.59 0.40 0.19 0.09 0.13 0.14 0.08 0.19 0.37 0.57

40% 0.62 0.52 0.43 0.33 0.14 0.08 0.12 0.13 0.08 0.17 0.31 0.52

50% 0.55 0.40 0.23 0.28 0.12 0.08 0.11 0.12 0.07 0.11 0.26 0.45

60% 0.13 0.14 0.17 0.23 0.10 0.07 0.10 0.11 0.07 0.07 0.22 0.39

70% 0.12 0.06 0.14 0.11 0.08 0.07 0.09 0.10 0.06 0.06 0.20 0.37

80% 0.12 0.06 0.11 0.09 0.08 0.06 0.08 0.09 0.06 0.06 0.18 0.32

90% 0.11 0.05 0.06 0.08 0.07 0.06 0.07 0.05 0.06 0.05 0.16 0.28

Full Simulation Period
b 0.42 0.38 0.37 0.31 0.17 0.10 0.11 0.12 0.08 0.16 0.30 0.46

Wet (32%) 0.30 0.25 0.19 0.13 0.10 0.07 0.08 0.08 0.06 0.06 0.17 0.33

Above Normal (16%) 0.56 0.48 0.37 0.26 0.12 0.07 0.10 0.11 0.07 0.08 0.20 0.29

Below Normal (13%) 0.30 0.26 0.33 0.33 0.16 0.09 0.12 0.13 0.08 0.16 0.28 0.57

Dry (24%) 0.42 0.41 0.44 0.44 0.21 0.10 0.13 0.14 0.08 0.24 0.43 0.55

Critical (15%) 0.62 0.63 0.66 0.54 0.30 0.17 0.16 0.16 0.16 0.30 0.50 0.64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.03 0.00 0.00 0.04 0.00 0.00 0.03 0.04 0.02 0.01 0.01 0.00

20% 0.00 0.04 -0.02 0.01 0.00 0.00 0.02 0.04 0.02 0.03 0.02 0.00

30% 0.01 0.01 0.00 0.00 0.01 0.00 0.02 0.04 0.01 0.01 0.01 0.02

40% 0.02 -0.01 0.04 0.00 0.01 0.00 0.02 0.03 0.01 0.00 0.01 0.01

50% -0.01 0.01 -0.02 0.00 0.00 0.00 0.02 0.02 0.00 -0.01 0.00 0.01

60% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00 -0.01 0.00 0.00

70% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.00

80% 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.00

90% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Full Simulation Period
b 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.01 0.01

Wet (32%) 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Above Normal (16%) 0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00

Below Normal (13%) 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.00 0.00 0.01

Dry (24%) 0.00 0.00 0.00 0.01 0.01 0.00 0.03 0.05 0.01 0.02 0.03 0.02

Critical (15%) 0.00 0.00 0.00 0.00 0.01 0.01 0.05 0.03 -0.01 -0.02 0.01 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.25.3. Old River at Rock Slough, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-375 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.78 0.83 0.85 0.70 0.46 0.19 0.10 0.09 0.12 0.28 0.47 0.64

20% 0.72 0.72 0.75 0.62 0.32 0.13 0.08 0.08 0.08 0.18 0.36 0.60

30% 0.69 0.66 0.73 0.56 0.22 0.10 0.08 0.07 0.07 0.17 0.33 0.57

40% 0.67 0.61 0.70 0.51 0.15 0.08 0.07 0.07 0.07 0.14 0.30 0.54

50% 0.64 0.59 0.61 0.38 0.12 0.07 0.06 0.06 0.06 0.11 0.25 0.53

60% 0.63 0.57 0.55 0.27 0.09 0.07 0.06 0.06 0.06 0.07 0.22 0.51

70% 0.60 0.54 0.46 0.13 0.08 0.06 0.06 0.06 0.05 0.06 0.18 0.50

80% 0.58 0.44 0.32 0.09 0.07 0.06 0.06 0.06 0.05 0.06 0.16 0.45

90% 0.51 0.30 0.12 0.07 0.06 0.05 0.05 0.05 0.05 0.05 0.15 0.39

Full Simulation Period
b 0.63 0.58 0.56 0.38 0.19 0.10 0.07 0.07 0.08 0.14 0.28 0.52

Wet (32%) 0.56 0.52 0.39 0.14 0.09 0.07 0.07 0.06 0.06 0.06 0.16 0.42

Above Normal (16%) 0.70 0.60 0.54 0.35 0.12 0.07 0.06 0.06 0.05 0.07 0.20 0.53

Below Normal (13%) 0.57 0.51 0.57 0.48 0.28 0.12 0.07 0.07 0.06 0.15 0.28 0.53

Dry (24%) 0.65 0.60 0.67 0.51 0.25 0.10 0.07 0.07 0.08 0.19 0.35 0.56

Critical (15%) 0.73 0.71 0.77 0.60 0.31 0.18 0.11 0.12 0.19 0.32 0.48 0.65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.77 0.83 0.78 0.62 0.31 0.13 0.12 0.12 0.09 0.29 0.49 0.64

20% 0.71 0.65 0.69 0.51 0.27 0.10 0.11 0.11 0.08 0.20 0.43 0.59

30% 0.65 0.57 0.58 0.40 0.17 0.09 0.10 0.10 0.07 0.18 0.36 0.55

40% 0.60 0.52 0.38 0.33 0.14 0.08 0.10 0.10 0.07 0.16 0.30 0.51

50% 0.56 0.39 0.24 0.28 0.12 0.08 0.09 0.10 0.07 0.12 0.26 0.44

60% 0.13 0.14 0.18 0.23 0.10 0.07 0.09 0.09 0.07 0.08 0.23 0.39

70% 0.12 0.06 0.14 0.11 0.08 0.07 0.08 0.09 0.06 0.06 0.19 0.37

80% 0.11 0.06 0.11 0.09 0.08 0.06 0.08 0.07 0.06 0.06 0.18 0.31

90% 0.11 0.05 0.06 0.08 0.07 0.06 0.07 0.05 0.06 0.05 0.16 0.28

Full Simulation Period
b 0.42 0.38 0.37 0.31 0.16 0.10 0.09 0.09 0.08 0.15 0.29 0.45

Wet (32%) 0.30 0.24 0.19 0.13 0.10 0.07 0.08 0.08 0.06 0.06 0.17 0.33

Above Normal (16%) 0.55 0.49 0.38 0.26 0.12 0.07 0.10 0.10 0.07 0.08 0.20 0.29

Below Normal (13%) 0.30 0.26 0.33 0.33 0.16 0.09 0.10 0.11 0.07 0.15 0.28 0.56

Dry (24%) 0.42 0.41 0.45 0.43 0.20 0.10 0.10 0.09 0.07 0.22 0.40 0.53

Critical (15%) 0.62 0.63 0.66 0.53 0.29 0.16 0.12 0.13 0.17 0.32 0.49 0.63

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.01 0.00 -0.06 -0.09 -0.15 -0.06 0.02 0.03 -0.03 0.01 0.02 0.00

20% -0.01 -0.07 -0.05 -0.10 -0.05 -0.03 0.03 0.03 0.00 0.02 0.06 -0.01

30% -0.03 -0.09 -0.14 -0.16 -0.05 -0.01 0.02 0.03 0.00 0.01 0.03 -0.02

40% -0.06 -0.09 -0.32 -0.18 -0.02 0.00 0.03 0.03 0.00 0.02 0.00 -0.03

50% -0.08 -0.20 -0.36 -0.10 0.00 0.01 0.03 0.03 0.01 0.01 0.01 -0.08

60% -0.50 -0.43 -0.37 -0.04 0.01 0.01 0.03 0.03 0.01 0.01 0.00 -0.12

70% -0.48 -0.48 -0.33 -0.02 0.00 0.01 0.02 0.03 0.01 0.00 0.01 -0.14

80% -0.46 -0.38 -0.21 0.00 0.00 0.00 0.02 0.02 0.01 0.00 0.01 -0.14

90% -0.40 -0.24 -0.06 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 -0.11

Full Simulation Period
b -0.21 -0.20 -0.19 -0.07 -0.03 0.00 0.02 0.02 0.00 0.01 0.02 -0.07

Wet (32%) -0.26 -0.28 -0.20 -0.01 0.01 0.00 0.01 0.02 0.00 0.00 0.01 -0.09

Above Normal (16%) -0.15 -0.11 -0.17 -0.09 -0.01 0.01 0.04 0.04 0.01 0.00 0.00 -0.23

Below Normal (13%) -0.27 -0.25 -0.25 -0.15 -0.12 -0.03 0.03 0.04 0.01 0.00 0.00 0.03

Dry (24%) -0.23 -0.19 -0.22 -0.08 -0.04 0.01 0.02 0.02 -0.01 0.04 0.05 -0.03

Critical (15%) -0.11 -0.08 -0.11 -0.07 -0.02 -0.02 0.01 0.01 -0.02 0.00 0.01 -0.02

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.25.4. Old River at Rock Slough, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-376 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.78 0.83 0.85 0.70 0.46 0.19 0.10 0.09 0.12 0.28 0.47 0.64

20% 0.72 0.72 0.75 0.62 0.32 0.13 0.08 0.08 0.08 0.18 0.36 0.60

30% 0.69 0.66 0.73 0.56 0.22 0.10 0.08 0.07 0.07 0.17 0.33 0.57

40% 0.67 0.61 0.70 0.51 0.15 0.08 0.07 0.07 0.07 0.14 0.30 0.54

50% 0.64 0.59 0.61 0.38 0.12 0.07 0.06 0.06 0.06 0.11 0.25 0.53

60% 0.63 0.57 0.55 0.27 0.09 0.07 0.06 0.06 0.06 0.07 0.22 0.51

70% 0.60 0.54 0.46 0.13 0.08 0.06 0.06 0.06 0.05 0.06 0.18 0.50

80% 0.58 0.44 0.32 0.09 0.07 0.06 0.06 0.06 0.05 0.06 0.16 0.45

90% 0.51 0.30 0.12 0.07 0.06 0.05 0.05 0.05 0.05 0.05 0.15 0.39

Full Simulation Period
b 0.63 0.58 0.56 0.38 0.19 0.10 0.07 0.07 0.08 0.14 0.28 0.52

Wet (32%) 0.56 0.52 0.39 0.14 0.09 0.07 0.07 0.06 0.06 0.06 0.16 0.42

Above Normal (16%) 0.70 0.60 0.54 0.35 0.12 0.07 0.06 0.06 0.05 0.07 0.20 0.53

Below Normal (13%) 0.57 0.51 0.57 0.48 0.28 0.12 0.07 0.07 0.06 0.15 0.28 0.53

Dry (24%) 0.65 0.60 0.67 0.51 0.25 0.10 0.07 0.07 0.08 0.19 0.35 0.56

Critical (15%) 0.73 0.71 0.77 0.60 0.31 0.18 0.11 0.12 0.19 0.32 0.48 0.65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.78 0.82 0.85 0.63 0.31 0.12 0.10 0.09 0.13 0.34 0.49 0.66

20% 0.72 0.72 0.76 0.57 0.25 0.10 0.09 0.08 0.08 0.21 0.41 0.60

30% 0.69 0.66 0.72 0.52 0.20 0.09 0.08 0.07 0.07 0.19 0.33 0.57

40% 0.67 0.61 0.69 0.45 0.13 0.08 0.08 0.06 0.06 0.16 0.31 0.55

50% 0.64 0.59 0.60 0.39 0.10 0.08 0.07 0.06 0.06 0.11 0.27 0.53

60% 0.62 0.56 0.54 0.20 0.09 0.07 0.06 0.06 0.05 0.10 0.22 0.51

70% 0.59 0.54 0.45 0.11 0.08 0.06 0.06 0.05 0.05 0.06 0.18 0.50

80% 0.57 0.49 0.31 0.09 0.07 0.06 0.06 0.05 0.05 0.06 0.16 0.45

90% 0.52 0.34 0.12 0.07 0.06 0.05 0.05 0.05 0.05 0.06 0.14 0.40

Full Simulation Period
b 0.63 0.59 0.55 0.34 0.16 0.09 0.08 0.07 0.08 0.16 0.28 0.52

Wet (32%) 0.55 0.53 0.39 0.15 0.09 0.07 0.06 0.05 0.05 0.06 0.15 0.41

Above Normal (16%) 0.71 0.63 0.54 0.33 0.11 0.07 0.06 0.06 0.05 0.09 0.20 0.53

Below Normal (13%) 0.58 0.50 0.58 0.42 0.18 0.09 0.07 0.07 0.07 0.17 0.30 0.57

Dry (24%) 0.64 0.62 0.67 0.47 0.19 0.10 0.08 0.07 0.07 0.22 0.38 0.55

Critical (15%) 0.73 0.71 0.71 0.51 0.28 0.16 0.11 0.12 0.19 0.32 0.48 0.65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 -0.01 0.00 -0.08 -0.15 -0.07 0.00 0.00 0.01 0.06 0.03 0.02

20% 0.00 0.00 0.02 -0.05 -0.07 -0.03 0.01 0.00 0.00 0.02 0.05 0.00

30% 0.01 0.00 -0.01 -0.04 -0.02 -0.01 0.00 0.00 0.00 0.02 0.00 0.00

40% 0.00 0.00 -0.01 -0.07 -0.03 0.00 0.01 0.00 0.00 0.02 0.01 0.02

50% -0.01 0.00 -0.01 0.00 -0.02 0.00 0.01 0.00 0.00 0.00 0.02 0.01

60% -0.01 0.00 -0.01 -0.08 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00

70% -0.01 0.00 -0.02 -0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

80% -0.01 0.05 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

90% 0.01 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.01

Full Simulation Period
b 0.00 0.01 -0.01 -0.03 -0.03 -0.01 0.00 0.00 0.00 0.02 0.01 0.00

Wet (32%) -0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 -0.01 0.01 -0.01 -0.01

Above Normal (16%) 0.02 0.03 -0.01 -0.02 -0.02 0.00 0.00 0.00 0.00 0.01 0.00 0.00

Below Normal (13%) 0.00 -0.01 0.00 -0.06 -0.10 -0.03 0.00 0.00 0.01 0.02 0.02 0.04

Dry (24%) -0.01 0.02 0.00 -0.04 -0.05 0.00 0.01 0.00 0.00 0.03 0.03 -0.01

Critical (15%) 0.00 0.00 -0.06 -0.09 -0.04 -0.03 0.00 0.00 0.00 0.00 0.01 0.00

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.25.5. Old River at Rock Slough, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-377 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.78 0.83 0.85 0.70 0.46 0.19 0.10 0.09 0.12 0.28 0.47 0.64

20% 0.72 0.72 0.75 0.62 0.32 0.13 0.08 0.08 0.08 0.18 0.36 0.60

30% 0.69 0.66 0.73 0.56 0.22 0.10 0.08 0.07 0.07 0.17 0.33 0.57

40% 0.67 0.61 0.70 0.51 0.15 0.08 0.07 0.07 0.07 0.14 0.30 0.54

50% 0.64 0.59 0.61 0.38 0.12 0.07 0.06 0.06 0.06 0.11 0.25 0.53

60% 0.63 0.57 0.55 0.27 0.09 0.07 0.06 0.06 0.06 0.07 0.22 0.51

70% 0.60 0.54 0.46 0.13 0.08 0.06 0.06 0.06 0.05 0.06 0.18 0.50

80% 0.58 0.44 0.32 0.09 0.07 0.06 0.06 0.06 0.05 0.06 0.16 0.45

90% 0.51 0.30 0.12 0.07 0.06 0.05 0.05 0.05 0.05 0.05 0.15 0.39

Full Simulation Period
b 0.63 0.58 0.56 0.38 0.19 0.10 0.07 0.07 0.08 0.14 0.28 0.52

Wet (32%) 0.56 0.52 0.39 0.14 0.09 0.07 0.07 0.06 0.06 0.06 0.16 0.42

Above Normal (16%) 0.70 0.60 0.54 0.35 0.12 0.07 0.06 0.06 0.05 0.07 0.20 0.53

Below Normal (13%) 0.57 0.51 0.57 0.48 0.28 0.12 0.07 0.07 0.06 0.15 0.28 0.53

Dry (24%) 0.65 0.60 0.67 0.51 0.25 0.10 0.07 0.07 0.08 0.19 0.35 0.56

Critical (15%) 0.73 0.71 0.77 0.60 0.31 0.18 0.11 0.12 0.19 0.32 0.48 0.65

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.80 0.83 0.78 0.66 0.31 0.13 0.15 0.16 0.11 0.30 0.50 0.64

20% 0.71 0.68 0.67 0.52 0.27 0.10 0.13 0.15 0.09 0.23 0.45 0.59

30% 0.66 0.58 0.59 0.40 0.19 0.09 0.13 0.14 0.08 0.19 0.37 0.57

40% 0.62 0.52 0.43 0.33 0.14 0.08 0.12 0.13 0.08 0.17 0.31 0.52

50% 0.55 0.40 0.23 0.28 0.12 0.08 0.11 0.12 0.07 0.11 0.26 0.45

60% 0.13 0.14 0.17 0.23 0.10 0.07 0.10 0.11 0.07 0.07 0.22 0.39

70% 0.12 0.06 0.14 0.11 0.08 0.07 0.09 0.10 0.06 0.06 0.20 0.37

80% 0.12 0.06 0.11 0.09 0.08 0.06 0.08 0.09 0.06 0.06 0.18 0.32

90% 0.11 0.05 0.06 0.08 0.07 0.06 0.07 0.05 0.06 0.05 0.16 0.28

Full Simulation Period
b 0.42 0.38 0.37 0.31 0.17 0.10 0.11 0.12 0.08 0.16 0.30 0.46

Wet (32%) 0.30 0.25 0.19 0.13 0.10 0.07 0.08 0.08 0.06 0.06 0.17 0.33

Above Normal (16%) 0.56 0.48 0.37 0.26 0.12 0.07 0.10 0.11 0.07 0.08 0.20 0.29

Below Normal (13%) 0.30 0.26 0.33 0.33 0.16 0.09 0.12 0.13 0.08 0.16 0.28 0.57

Dry (24%) 0.42 0.41 0.44 0.44 0.21 0.10 0.13 0.14 0.08 0.24 0.43 0.55

Critical (15%) 0.62 0.63 0.66 0.54 0.30 0.17 0.16 0.16 0.16 0.30 0.50 0.64

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.02 0.00 -0.07 -0.05 -0.15 -0.06 0.05 0.07 -0.01 0.02 0.03 0.00

20% -0.01 -0.03 -0.07 -0.10 -0.05 -0.03 0.05 0.07 0.01 0.05 0.09 -0.01

30% -0.02 -0.08 -0.14 -0.16 -0.03 -0.01 0.05 0.07 0.01 0.02 0.04 0.00

40% -0.04 -0.10 -0.27 -0.18 -0.01 0.01 0.05 0.06 0.01 0.02 0.01 -0.01

50% -0.09 -0.19 -0.38 -0.10 0.00 0.01 0.04 0.06 0.01 0.00 0.01 -0.07

60% -0.50 -0.43 -0.38 -0.04 0.02 0.01 0.04 0.05 0.01 0.00 0.00 -0.12

70% -0.48 -0.48 -0.33 -0.02 0.00 0.01 0.03 0.04 0.01 0.00 0.01 -0.14

80% -0.46 -0.38 -0.21 0.00 0.00 0.00 0.03 0.04 0.01 0.00 0.01 -0.14

90% -0.40 -0.24 -0.06 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 -0.11

Full Simulation Period
b -0.21 -0.20 -0.20 -0.06 -0.02 0.00 0.04 0.05 0.00 0.01 0.03 -0.06

Wet (32%) -0.26 -0.27 -0.20 -0.01 0.01 0.00 0.01 0.02 0.01 0.00 0.01 -0.09

Above Normal (16%) -0.14 -0.11 -0.18 -0.09 -0.01 0.01 0.04 0.05 0.01 0.00 0.00 -0.23

Below Normal (13%) -0.27 -0.25 -0.25 -0.15 -0.12 -0.03 0.05 0.06 0.01 0.00 0.00 0.04

Dry (24%) -0.22 -0.19 -0.22 -0.07 -0.04 0.01 0.06 0.07 0.00 0.06 0.08 -0.01

Critical (15%) -0.10 -0.08 -0.11 -0.07 -0.01 -0.01 0.05 0.04 -0.02 -0.01 0.02 -0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.25.6. Old River at Rock Slough, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-378 July 2015
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Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-379 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.69 0.70 0.61 0.38 0.30 0.17 0.15 0.13 0.25 0.41 0.52

20% 0.59 0.55 0.60 0.52 0.32 0.15 0.15 0.14 0.11 0.19 0.35 0.49

30% 0.54 0.49 0.51 0.42 0.27 0.13 0.13 0.14 0.10 0.16 0.30 0.44

40% 0.51 0.45 0.40 0.35 0.22 0.12 0.12 0.13 0.09 0.15 0.25 0.41

50% 0.48 0.37 0.25 0.33 0.16 0.11 0.11 0.12 0.09 0.10 0.23 0.37

60% 0.17 0.16 0.19 0.28 0.14 0.10 0.09 0.11 0.09 0.08 0.19 0.35

70% 0.16 0.08 0.13 0.15 0.11 0.10 0.09 0.11 0.08 0.07 0.17 0.32

80% 0.15 0.07 0.09 0.12 0.11 0.09 0.08 0.09 0.08 0.07 0.16 0.28

90% 0.14 0.07 0.08 0.10 0.09 0.08 0.05 0.04 0.07 0.07 0.14 0.26

Full Simulation Period
b 0.36 0.33 0.34 0.33 0.22 0.14 0.11 0.12 0.10 0.14 0.25 0.38

Wet (32%) 0.28 0.23 0.19 0.17 0.12 0.09 0.07 0.08 0.08 0.07 0.15 0.30

Above Normal (16%) 0.46 0.42 0.36 0.30 0.17 0.10 0.10 0.11 0.09 0.07 0.17 0.27

Below Normal (13%) 0.29 0.23 0.29 0.34 0.23 0.13 0.13 0.14 0.10 0.14 0.24 0.46

Dry (24%) 0.36 0.36 0.39 0.43 0.28 0.16 0.13 0.13 0.10 0.19 0.34 0.44

Critical (15%) 0.51 0.52 0.57 0.52 0.36 0.27 0.18 0.16 0.18 0.26 0.40 0.50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.69 0.72 0.64 0.46 0.24 0.13 0.12 0.13 0.24 0.38 0.51

20% 0.60 0.59 0.64 0.58 0.37 0.17 0.11 0.11 0.10 0.17 0.30 0.49

30% 0.57 0.55 0.62 0.53 0.26 0.14 0.10 0.10 0.09 0.15 0.28 0.46

40% 0.56 0.52 0.58 0.50 0.18 0.11 0.09 0.08 0.08 0.12 0.25 0.44

50% 0.54 0.49 0.53 0.42 0.14 0.10 0.08 0.08 0.08 0.08 0.21 0.42

60% 0.53 0.48 0.48 0.30 0.12 0.09 0.08 0.08 0.07 0.07 0.19 0.41

70% 0.50 0.46 0.43 0.16 0.11 0.08 0.08 0.07 0.07 0.07 0.16 0.40

80% 0.49 0.40 0.29 0.11 0.09 0.07 0.07 0.07 0.07 0.07 0.15 0.37

90% 0.44 0.29 0.10 0.09 0.08 0.07 0.06 0.07 0.06 0.07 0.14 0.33

Full Simulation Period
b 0.52 0.49 0.49 0.37 0.21 0.13 0.10 0.09 0.10 0.13 0.23 0.42

Wet (32%) 0.47 0.44 0.36 0.17 0.10 0.09 0.07 0.07 0.07 0.07 0.14 0.35

Above Normal (16%) 0.57 0.51 0.48 0.36 0.15 0.09 0.08 0.07 0.07 0.07 0.17 0.43

Below Normal (13%) 0.49 0.44 0.49 0.45 0.31 0.16 0.10 0.09 0.07 0.14 0.24 0.43

Dry (24%) 0.54 0.51 0.57 0.48 0.27 0.13 0.10 0.10 0.09 0.16 0.30 0.46

Critical (15%) 0.60 0.59 0.65 0.57 0.35 0.24 0.16 0.14 0.20 0.26 0.39 0.52

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 0.00 0.02 0.03 0.07 -0.06 -0.04 -0.04 0.00 -0.01 -0.03 0.00

20% 0.01 0.04 0.04 0.06 0.05 0.02 -0.03 -0.03 -0.01 -0.02 -0.06 0.01

30% 0.03 0.07 0.11 0.11 -0.01 0.01 -0.04 -0.04 -0.01 -0.01 -0.02 0.02

40% 0.05 0.07 0.18 0.14 -0.04 -0.01 -0.03 -0.04 -0.01 -0.03 0.00 0.03

50% 0.06 0.12 0.28 0.09 -0.03 -0.01 -0.03 -0.04 -0.01 -0.02 -0.01 0.06

60% 0.36 0.32 0.29 0.01 -0.02 -0.01 -0.01 -0.04 -0.01 0.00 0.00 0.07

70% 0.35 0.38 0.30 0.01 0.00 -0.02 -0.01 -0.03 -0.02 0.00 -0.01 0.08

80% 0.34 0.33 0.20 -0.01 -0.02 -0.01 0.00 -0.02 -0.01 0.00 -0.01 0.09

90% 0.30 0.22 0.02 -0.02 -0.01 -0.01 0.01 0.02 -0.01 0.00 0.00 0.06

Full Simulation Period
b 0.16 0.16 0.15 0.04 0.00 -0.01 -0.02 -0.03 -0.01 -0.01 -0.02 0.04

Wet (32%) 0.19 0.22 0.17 -0.01 -0.02 0.00 0.00 -0.01 -0.01 0.00 -0.01 0.05

Above Normal (16%) 0.12 0.09 0.12 0.06 -0.02 -0.01 -0.02 -0.04 -0.02 0.00 0.00 0.16

Below Normal (13%) 0.19 0.20 0.19 0.11 0.08 0.02 -0.03 -0.05 -0.02 0.00 0.00 -0.03

Dry (24%) 0.17 0.15 0.18 0.05 -0.01 -0.04 -0.03 -0.03 0.00 -0.04 -0.05 0.02

Critical (15%) 0.09 0.07 0.09 0.05 -0.01 -0.03 -0.02 -0.02 0.02 0.00 -0.01 0.02

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.26.1. Contra Costa Water District Old River Intake, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-380 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.69 0.70 0.61 0.38 0.30 0.17 0.15 0.13 0.25 0.41 0.52

20% 0.59 0.55 0.60 0.52 0.32 0.15 0.15 0.14 0.11 0.19 0.35 0.49

30% 0.54 0.49 0.51 0.42 0.27 0.13 0.13 0.14 0.10 0.16 0.30 0.44

40% 0.51 0.45 0.40 0.35 0.22 0.12 0.12 0.13 0.09 0.15 0.25 0.41

50% 0.48 0.37 0.25 0.33 0.16 0.11 0.11 0.12 0.09 0.10 0.23 0.37

60% 0.17 0.16 0.19 0.28 0.14 0.10 0.09 0.11 0.09 0.08 0.19 0.35

70% 0.16 0.08 0.13 0.15 0.11 0.10 0.09 0.11 0.08 0.07 0.17 0.32

80% 0.15 0.07 0.09 0.12 0.11 0.09 0.08 0.09 0.08 0.07 0.16 0.28

90% 0.14 0.07 0.08 0.10 0.09 0.08 0.05 0.04 0.07 0.07 0.14 0.26

Full Simulation Period
b 0.36 0.33 0.34 0.33 0.22 0.14 0.11 0.12 0.10 0.14 0.25 0.38

Wet (32%) 0.28 0.23 0.19 0.17 0.12 0.09 0.07 0.08 0.08 0.07 0.15 0.30

Above Normal (16%) 0.46 0.42 0.36 0.30 0.17 0.10 0.10 0.11 0.09 0.07 0.17 0.27

Below Normal (13%) 0.29 0.23 0.29 0.34 0.23 0.13 0.13 0.14 0.10 0.14 0.24 0.46

Dry (24%) 0.36 0.36 0.39 0.43 0.28 0.16 0.13 0.13 0.10 0.19 0.34 0.44

Critical (15%) 0.51 0.52 0.57 0.52 0.36 0.27 0.18 0.16 0.18 0.26 0.40 0.50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.68 0.71 0.61 0.39 0.17 0.15 0.14 0.13 0.28 0.41 0.53

20% 0.60 0.60 0.65 0.57 0.32 0.14 0.13 0.11 0.09 0.18 0.34 0.49

30% 0.57 0.55 0.60 0.50 0.28 0.13 0.12 0.09 0.08 0.17 0.27 0.46

40% 0.56 0.51 0.57 0.46 0.19 0.12 0.11 0.09 0.08 0.14 0.26 0.45

50% 0.54 0.49 0.53 0.43 0.14 0.11 0.09 0.08 0.07 0.11 0.23 0.43

60% 0.52 0.48 0.49 0.26 0.13 0.10 0.08 0.07 0.07 0.08 0.19 0.41

70% 0.50 0.47 0.44 0.15 0.11 0.09 0.08 0.07 0.07 0.07 0.16 0.40

80% 0.48 0.42 0.30 0.13 0.10 0.08 0.08 0.07 0.06 0.07 0.15 0.36

90% 0.43 0.33 0.10 0.09 0.08 0.07 0.07 0.06 0.06 0.07 0.13 0.32

Full Simulation Period
b 0.52 0.50 0.49 0.36 0.21 0.13 0.10 0.09 0.09 0.14 0.24 0.42

Wet (32%) 0.46 0.45 0.36 0.19 0.11 0.09 0.07 0.06 0.06 0.07 0.14 0.33

Above Normal (16%) 0.59 0.53 0.48 0.37 0.16 0.09 0.08 0.07 0.07 0.07 0.17 0.43

Below Normal (13%) 0.49 0.43 0.49 0.43 0.25 0.13 0.11 0.09 0.08 0.16 0.25 0.47

Dry (24%) 0.53 0.52 0.57 0.47 0.26 0.15 0.12 0.10 0.08 0.19 0.32 0.45

Critical (15%) 0.59 0.59 0.61 0.50 0.34 0.23 0.17 0.15 0.19 0.27 0.39 0.52

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 -0.02 0.00 0.00 0.01 -0.13 -0.02 -0.02 0.00 0.03 0.00 0.02

20% 0.02 0.05 0.05 0.04 0.00 -0.01 -0.02 -0.03 -0.02 -0.01 -0.02 0.01

30% 0.03 0.06 0.10 0.08 0.01 -0.01 -0.01 -0.04 -0.01 0.01 -0.02 0.02

40% 0.04 0.06 0.17 0.11 -0.03 0.00 -0.02 -0.04 -0.02 -0.01 0.01 0.04

50% 0.06 0.12 0.28 0.11 -0.02 0.00 -0.02 -0.04 -0.02 0.01 0.00 0.06

60% 0.35 0.32 0.30 -0.02 -0.01 -0.01 -0.01 -0.04 -0.02 0.00 0.00 0.07

70% 0.35 0.39 0.31 0.00 0.00 -0.01 -0.01 -0.04 -0.02 0.00 -0.01 0.08

80% 0.34 0.35 0.21 0.01 -0.01 -0.01 0.00 -0.02 -0.02 0.00 -0.01 0.08

90% 0.30 0.26 0.03 -0.01 -0.01 -0.01 0.01 0.02 -0.01 0.00 -0.01 0.06

Full Simulation Period
b 0.16 0.17 0.15 0.03 -0.01 -0.01 -0.01 -0.03 -0.01 0.00 -0.01 0.04

Wet (32%) 0.18 0.22 0.17 0.01 -0.01 -0.01 0.00 -0.01 -0.01 0.00 -0.02 0.04

Above Normal (16%) 0.13 0.11 0.13 0.07 -0.01 -0.01 -0.02 -0.04 -0.02 0.00 0.00 0.16

Below Normal (13%) 0.19 0.20 0.20 0.09 0.01 -0.01 -0.02 -0.04 -0.02 0.02 0.01 0.01

Dry (24%) 0.17 0.17 0.18 0.04 -0.02 -0.02 -0.01 -0.03 -0.01 -0.01 -0.02 0.01

Critical (15%) 0.09 0.07 0.04 -0.02 -0.02 -0.04 -0.01 -0.01 0.01 0.00 0.00 0.02

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.26.2. Contra Costa Water District Old River Intake, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-381 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.69 0.70 0.61 0.38 0.30 0.17 0.15 0.13 0.25 0.41 0.52

20% 0.59 0.55 0.60 0.52 0.32 0.15 0.15 0.14 0.11 0.19 0.35 0.49

30% 0.54 0.49 0.51 0.42 0.27 0.13 0.13 0.14 0.10 0.16 0.30 0.44

40% 0.51 0.45 0.40 0.35 0.22 0.12 0.12 0.13 0.09 0.15 0.25 0.41

50% 0.48 0.37 0.25 0.33 0.16 0.11 0.11 0.12 0.09 0.10 0.23 0.37

60% 0.17 0.16 0.19 0.28 0.14 0.10 0.09 0.11 0.09 0.08 0.19 0.35

70% 0.16 0.08 0.13 0.15 0.11 0.10 0.09 0.11 0.08 0.07 0.17 0.32

80% 0.15 0.07 0.09 0.12 0.11 0.09 0.08 0.09 0.08 0.07 0.16 0.28

90% 0.14 0.07 0.08 0.10 0.09 0.08 0.05 0.04 0.07 0.07 0.14 0.26

Full Simulation Period
b 0.36 0.33 0.34 0.33 0.22 0.14 0.11 0.12 0.10 0.14 0.25 0.38

Wet (32%) 0.28 0.23 0.19 0.17 0.12 0.09 0.07 0.08 0.08 0.07 0.15 0.30

Above Normal (16%) 0.46 0.42 0.36 0.30 0.17 0.10 0.10 0.11 0.09 0.07 0.17 0.27

Below Normal (13%) 0.29 0.23 0.29 0.34 0.23 0.13 0.13 0.14 0.10 0.14 0.24 0.46

Dry (24%) 0.36 0.36 0.39 0.43 0.28 0.16 0.13 0.13 0.10 0.19 0.34 0.44

Critical (15%) 0.51 0.52 0.57 0.52 0.36 0.27 0.18 0.16 0.18 0.26 0.40 0.50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.64 0.69 0.70 0.62 0.39 0.30 0.19 0.18 0.15 0.26 0.41 0.52

20% 0.59 0.57 0.59 0.53 0.32 0.15 0.17 0.18 0.12 0.20 0.37 0.49

30% 0.55 0.50 0.51 0.42 0.27 0.13 0.15 0.16 0.11 0.17 0.32 0.46

40% 0.52 0.44 0.41 0.35 0.22 0.12 0.13 0.14 0.10 0.15 0.25 0.43

50% 0.47 0.38 0.24 0.33 0.16 0.11 0.11 0.12 0.09 0.10 0.23 0.37

60% 0.17 0.16 0.19 0.28 0.14 0.10 0.09 0.11 0.09 0.08 0.19 0.35

70% 0.16 0.08 0.13 0.15 0.12 0.10 0.09 0.11 0.09 0.07 0.17 0.33

80% 0.15 0.07 0.09 0.12 0.10 0.09 0.07 0.09 0.08 0.07 0.16 0.29

90% 0.10 0.07 0.08 0.10 0.09 0.08 0.05 0.04 0.07 0.07 0.14 0.25

Full Simulation Period
b 0.37 0.33 0.34 0.33 0.22 0.14 0.12 0.12 0.10 0.14 0.25 0.38

Wet (32%) 0.28 0.23 0.20 0.17 0.12 0.09 0.07 0.07 0.08 0.07 0.15 0.30

Above Normal (16%) 0.47 0.42 0.35 0.30 0.17 0.10 0.10 0.11 0.09 0.07 0.17 0.27

Below Normal (13%) 0.29 0.24 0.29 0.34 0.23 0.13 0.12 0.14 0.11 0.14 0.24 0.46

Dry (24%) 0.37 0.35 0.39 0.44 0.28 0.17 0.15 0.16 0.11 0.21 0.36 0.46

Critical (15%) 0.51 0.52 0.56 0.52 0.36 0.27 0.19 0.18 0.15 0.26 0.40 0.51

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 0.00 -0.01 0.00 0.00 0.00 0.01 0.03 0.02 0.01 0.00 0.00

20% 0.01 0.02 -0.01 0.01 0.00 0.00 0.02 0.03 0.01 0.01 0.02 0.01

30% 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.01 0.02 0.01

40% 0.01 -0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.02

50% 0.00 0.01 0.00 0.00 -0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.01

60% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

70% 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01

80% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

90% -0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01

Full Simulation Period
b 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.01

Wet (32%) 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Above Normal (16%) 0.01 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Below Normal (13%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01

Dry (24%) 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.03 0.02 0.01 0.02 0.02

Critical (15%) 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 -0.03 -0.01 0.01 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.26.3. Contra Costa Water District Old River Intake, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-382 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.69 0.72 0.64 0.46 0.24 0.13 0.12 0.13 0.24 0.38 0.51

20% 0.60 0.59 0.64 0.58 0.37 0.17 0.11 0.11 0.10 0.17 0.30 0.49

30% 0.57 0.55 0.62 0.53 0.26 0.14 0.10 0.10 0.09 0.15 0.28 0.46

40% 0.56 0.52 0.58 0.50 0.18 0.11 0.09 0.08 0.08 0.12 0.25 0.44

50% 0.54 0.49 0.53 0.42 0.14 0.10 0.08 0.08 0.08 0.08 0.21 0.42

60% 0.53 0.48 0.48 0.30 0.12 0.09 0.08 0.08 0.07 0.07 0.19 0.41

70% 0.50 0.46 0.43 0.16 0.11 0.08 0.08 0.07 0.07 0.07 0.16 0.40

80% 0.49 0.40 0.29 0.11 0.09 0.07 0.07 0.07 0.07 0.07 0.15 0.37

90% 0.44 0.29 0.10 0.09 0.08 0.07 0.06 0.07 0.06 0.07 0.14 0.33

Full Simulation Period
b 0.52 0.49 0.49 0.37 0.21 0.13 0.10 0.09 0.10 0.13 0.23 0.42

Wet (32%) 0.47 0.44 0.36 0.17 0.10 0.09 0.07 0.07 0.07 0.07 0.14 0.35

Above Normal (16%) 0.57 0.51 0.48 0.36 0.15 0.09 0.08 0.07 0.07 0.07 0.17 0.43

Below Normal (13%) 0.49 0.44 0.49 0.45 0.31 0.16 0.10 0.09 0.07 0.14 0.24 0.43

Dry (24%) 0.54 0.51 0.57 0.48 0.27 0.13 0.10 0.10 0.09 0.16 0.30 0.46

Critical (15%) 0.60 0.59 0.65 0.57 0.35 0.24 0.16 0.14 0.20 0.26 0.39 0.52

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.69 0.70 0.61 0.38 0.30 0.17 0.15 0.13 0.25 0.41 0.52

20% 0.59 0.55 0.60 0.52 0.32 0.15 0.15 0.14 0.11 0.19 0.35 0.49

30% 0.54 0.49 0.51 0.42 0.27 0.13 0.13 0.14 0.10 0.16 0.30 0.44

40% 0.51 0.45 0.40 0.35 0.22 0.12 0.12 0.13 0.09 0.15 0.25 0.41

50% 0.48 0.37 0.25 0.33 0.16 0.11 0.11 0.12 0.09 0.10 0.23 0.37

60% 0.17 0.16 0.19 0.28 0.14 0.10 0.09 0.11 0.09 0.08 0.19 0.35

70% 0.16 0.08 0.13 0.15 0.11 0.10 0.09 0.11 0.08 0.07 0.17 0.32

80% 0.15 0.07 0.09 0.12 0.11 0.09 0.08 0.09 0.08 0.07 0.16 0.28

90% 0.14 0.07 0.08 0.10 0.09 0.08 0.05 0.04 0.07 0.07 0.14 0.26

Full Simulation Period
b 0.36 0.33 0.34 0.33 0.22 0.14 0.11 0.12 0.10 0.14 0.25 0.38

Wet (32%) 0.28 0.23 0.19 0.17 0.12 0.09 0.07 0.08 0.08 0.07 0.15 0.30

Above Normal (16%) 0.46 0.42 0.36 0.30 0.17 0.10 0.10 0.11 0.09 0.07 0.17 0.27

Below Normal (13%) 0.29 0.23 0.29 0.34 0.23 0.13 0.13 0.14 0.10 0.14 0.24 0.46

Dry (24%) 0.36 0.36 0.39 0.43 0.28 0.16 0.13 0.13 0.10 0.19 0.34 0.44

Critical (15%) 0.51 0.52 0.57 0.52 0.36 0.27 0.18 0.16 0.18 0.26 0.40 0.50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 0.00 -0.02 -0.03 -0.07 0.06 0.04 0.04 0.00 0.01 0.03 0.00

20% -0.01 -0.04 -0.04 -0.06 -0.05 -0.02 0.03 0.03 0.01 0.02 0.06 -0.01

30% -0.03 -0.07 -0.11 -0.11 0.01 -0.01 0.04 0.04 0.01 0.01 0.02 -0.02

40% -0.05 -0.07 -0.18 -0.14 0.04 0.01 0.03 0.04 0.01 0.03 0.00 -0.03

50% -0.06 -0.12 -0.28 -0.09 0.03 0.01 0.03 0.04 0.01 0.02 0.01 -0.06

60% -0.36 -0.32 -0.29 -0.01 0.02 0.01 0.01 0.04 0.01 0.00 0.00 -0.07

70% -0.35 -0.38 -0.30 -0.01 0.00 0.02 0.01 0.03 0.02 0.00 0.01 -0.08

80% -0.34 -0.33 -0.20 0.01 0.02 0.01 0.00 0.02 0.01 0.00 0.01 -0.09

90% -0.30 -0.22 -0.02 0.02 0.01 0.01 -0.01 -0.02 0.01 0.00 0.00 -0.06

Full Simulation Period
b -0.16 -0.16 -0.15 -0.04 0.00 0.01 0.02 0.03 0.01 0.01 0.02 -0.04

Wet (32%) -0.19 -0.22 -0.17 0.01 0.02 0.00 0.00 0.01 0.01 0.00 0.01 -0.05

Above Normal (16%) -0.12 -0.09 -0.12 -0.06 0.02 0.01 0.02 0.04 0.02 0.00 0.00 -0.16

Below Normal (13%) -0.19 -0.20 -0.19 -0.11 -0.08 -0.02 0.03 0.05 0.02 0.00 0.00 0.03

Dry (24%) -0.17 -0.15 -0.18 -0.05 0.01 0.04 0.03 0.03 0.00 0.04 0.05 -0.02

Critical (15%) -0.09 -0.07 -0.09 -0.05 0.01 0.03 0.02 0.02 -0.02 0.00 0.01 -0.02

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.26.4. Contra Costa Water District Old River Intake, Monthly Bromide Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.69 0.72 0.64 0.46 0.24 0.13 0.12 0.13 0.24 0.38 0.51

20% 0.60 0.59 0.64 0.58 0.37 0.17 0.11 0.11 0.10 0.17 0.30 0.49

30% 0.57 0.55 0.62 0.53 0.26 0.14 0.10 0.10 0.09 0.15 0.28 0.46

40% 0.56 0.52 0.58 0.50 0.18 0.11 0.09 0.08 0.08 0.12 0.25 0.44

50% 0.54 0.49 0.53 0.42 0.14 0.10 0.08 0.08 0.08 0.08 0.21 0.42

60% 0.53 0.48 0.48 0.30 0.12 0.09 0.08 0.08 0.07 0.07 0.19 0.41

70% 0.50 0.46 0.43 0.16 0.11 0.08 0.08 0.07 0.07 0.07 0.16 0.40

80% 0.49 0.40 0.29 0.11 0.09 0.07 0.07 0.07 0.07 0.07 0.15 0.37

90% 0.44 0.29 0.10 0.09 0.08 0.07 0.06 0.07 0.06 0.07 0.14 0.33

Full Simulation Period
b 0.52 0.49 0.49 0.37 0.21 0.13 0.10 0.09 0.10 0.13 0.23 0.42

Wet (32%) 0.47 0.44 0.36 0.17 0.10 0.09 0.07 0.07 0.07 0.07 0.14 0.35

Above Normal (16%) 0.57 0.51 0.48 0.36 0.15 0.09 0.08 0.07 0.07 0.07 0.17 0.43

Below Normal (13%) 0.49 0.44 0.49 0.45 0.31 0.16 0.10 0.09 0.07 0.14 0.24 0.43

Dry (24%) 0.54 0.51 0.57 0.48 0.27 0.13 0.10 0.10 0.09 0.16 0.30 0.46

Critical (15%) 0.60 0.59 0.65 0.57 0.35 0.24 0.16 0.14 0.20 0.26 0.39 0.52

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.68 0.71 0.61 0.39 0.17 0.15 0.14 0.13 0.28 0.41 0.53

20% 0.60 0.60 0.65 0.57 0.32 0.14 0.13 0.11 0.09 0.18 0.34 0.49

30% 0.57 0.55 0.60 0.50 0.28 0.13 0.12 0.09 0.08 0.17 0.27 0.46

40% 0.56 0.51 0.57 0.46 0.19 0.12 0.11 0.09 0.08 0.14 0.26 0.45

50% 0.54 0.49 0.53 0.43 0.14 0.11 0.09 0.08 0.07 0.11 0.23 0.43

60% 0.52 0.48 0.49 0.26 0.13 0.10 0.08 0.07 0.07 0.08 0.19 0.41

70% 0.50 0.47 0.44 0.15 0.11 0.09 0.08 0.07 0.07 0.07 0.16 0.40

80% 0.48 0.42 0.30 0.13 0.10 0.08 0.08 0.07 0.06 0.07 0.15 0.36

90% 0.43 0.33 0.10 0.09 0.08 0.07 0.07 0.06 0.06 0.07 0.13 0.32

Full Simulation Period
b 0.52 0.50 0.49 0.36 0.21 0.13 0.10 0.09 0.09 0.14 0.24 0.42

Wet (32%) 0.46 0.45 0.36 0.19 0.11 0.09 0.07 0.06 0.06 0.07 0.14 0.33

Above Normal (16%) 0.59 0.53 0.48 0.37 0.16 0.09 0.08 0.07 0.07 0.07 0.17 0.43

Below Normal (13%) 0.49 0.43 0.49 0.43 0.25 0.13 0.11 0.09 0.08 0.16 0.25 0.47

Dry (24%) 0.53 0.52 0.57 0.47 0.26 0.15 0.12 0.10 0.08 0.19 0.32 0.45

Critical (15%) 0.59 0.59 0.61 0.50 0.34 0.23 0.17 0.15 0.19 0.27 0.39 0.52

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 -0.01 -0.02 -0.04 -0.07 -0.06 0.02 0.02 0.00 0.04 0.03 0.02

20% 0.01 0.01 0.01 -0.02 -0.04 -0.03 0.02 0.00 -0.01 0.02 0.04 0.00

30% -0.01 0.00 -0.02 -0.03 0.02 -0.02 0.02 0.00 0.00 0.02 0.00 0.00

40% 0.00 -0.01 -0.01 -0.03 0.01 0.01 0.02 0.00 0.00 0.02 0.01 0.01

50% 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.02 0.01 0.01

60% -0.01 0.00 0.01 -0.04 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00

70% 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

80% 0.00 0.02 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

90% 0.00 0.04 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 -0.01 0.00

Full Simulation Period
b 0.00 0.01 0.00 -0.01 -0.01 0.00 0.01 0.00 -0.01 0.01 0.01 0.00

Wet (32%) -0.01 0.01 0.00 0.02 0.01 0.00 0.00 0.00 -0.01 0.00 -0.01 -0.01

Above Normal (16%) 0.01 0.02 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Below Normal (13%) 0.00 -0.01 0.00 -0.02 -0.06 -0.03 0.01 0.01 0.01 0.02 0.01 0.04

Dry (24%) -0.01 0.01 0.00 -0.01 -0.01 0.02 0.02 0.00 -0.01 0.03 0.03 0.00

Critical (15%) 0.00 0.00 -0.04 -0.07 -0.01 -0.01 0.01 0.01 -0.01 0.00 0.01 0.00

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.26.5. Contra Costa Water District Old River Intake, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-384 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.63 0.69 0.72 0.64 0.46 0.24 0.13 0.12 0.13 0.24 0.38 0.51

20% 0.60 0.59 0.64 0.58 0.37 0.17 0.11 0.11 0.10 0.17 0.30 0.49

30% 0.57 0.55 0.62 0.53 0.26 0.14 0.10 0.10 0.09 0.15 0.28 0.46

40% 0.56 0.52 0.58 0.50 0.18 0.11 0.09 0.08 0.08 0.12 0.25 0.44

50% 0.54 0.49 0.53 0.42 0.14 0.10 0.08 0.08 0.08 0.08 0.21 0.42

60% 0.53 0.48 0.48 0.30 0.12 0.09 0.08 0.08 0.07 0.07 0.19 0.41

70% 0.50 0.46 0.43 0.16 0.11 0.08 0.08 0.07 0.07 0.07 0.16 0.40

80% 0.49 0.40 0.29 0.11 0.09 0.07 0.07 0.07 0.07 0.07 0.15 0.37

90% 0.44 0.29 0.10 0.09 0.08 0.07 0.06 0.07 0.06 0.07 0.14 0.33

Full Simulation Period
b 0.52 0.49 0.49 0.37 0.21 0.13 0.10 0.09 0.10 0.13 0.23 0.42

Wet (32%) 0.47 0.44 0.36 0.17 0.10 0.09 0.07 0.07 0.07 0.07 0.14 0.35

Above Normal (16%) 0.57 0.51 0.48 0.36 0.15 0.09 0.08 0.07 0.07 0.07 0.17 0.43

Below Normal (13%) 0.49 0.44 0.49 0.45 0.31 0.16 0.10 0.09 0.07 0.14 0.24 0.43

Dry (24%) 0.54 0.51 0.57 0.48 0.27 0.13 0.10 0.10 0.09 0.16 0.30 0.46

Critical (15%) 0.60 0.59 0.65 0.57 0.35 0.24 0.16 0.14 0.20 0.26 0.39 0.52

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.64 0.69 0.70 0.62 0.39 0.30 0.19 0.18 0.15 0.26 0.41 0.52

20% 0.59 0.57 0.59 0.53 0.32 0.15 0.17 0.18 0.12 0.20 0.37 0.49

30% 0.55 0.50 0.51 0.42 0.27 0.13 0.15 0.16 0.11 0.17 0.32 0.46

40% 0.52 0.44 0.41 0.35 0.22 0.12 0.13 0.14 0.10 0.15 0.25 0.43

50% 0.47 0.38 0.24 0.33 0.16 0.11 0.11 0.12 0.09 0.10 0.23 0.37

60% 0.17 0.16 0.19 0.28 0.14 0.10 0.09 0.11 0.09 0.08 0.19 0.35

70% 0.16 0.08 0.13 0.15 0.12 0.10 0.09 0.11 0.09 0.07 0.17 0.33

80% 0.15 0.07 0.09 0.12 0.10 0.09 0.07 0.09 0.08 0.07 0.16 0.29

90% 0.10 0.07 0.08 0.10 0.09 0.08 0.05 0.04 0.07 0.07 0.14 0.25

Full Simulation Period
b 0.37 0.33 0.34 0.33 0.22 0.14 0.12 0.12 0.10 0.14 0.25 0.38

Wet (32%) 0.28 0.23 0.20 0.17 0.12 0.09 0.07 0.07 0.08 0.07 0.15 0.30

Above Normal (16%) 0.47 0.42 0.35 0.30 0.17 0.10 0.10 0.11 0.09 0.07 0.17 0.27

Below Normal (13%) 0.29 0.24 0.29 0.34 0.23 0.13 0.12 0.14 0.11 0.14 0.24 0.46

Dry (24%) 0.37 0.35 0.39 0.44 0.28 0.17 0.15 0.16 0.11 0.21 0.36 0.46

Critical (15%) 0.51 0.52 0.56 0.52 0.36 0.27 0.19 0.18 0.15 0.26 0.40 0.51

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 0.00 -0.03 -0.03 -0.07 0.06 0.06 0.06 0.03 0.02 0.03 0.01

20% 0.00 -0.02 -0.06 -0.05 -0.05 -0.02 0.06 0.07 0.02 0.03 0.08 0.00

30% -0.02 -0.06 -0.11 -0.11 0.01 -0.01 0.05 0.06 0.03 0.02 0.04 -0.01

40% -0.04 -0.07 -0.17 -0.14 0.04 0.01 0.04 0.05 0.02 0.03 0.00 -0.01

50% -0.07 -0.11 -0.29 -0.09 0.02 0.01 0.03 0.04 0.02 0.02 0.01 -0.05

60% -0.36 -0.33 -0.29 -0.01 0.02 0.01 0.01 0.03 0.02 0.00 0.00 -0.06

70% -0.35 -0.38 -0.30 -0.01 0.01 0.02 0.01 0.03 0.02 0.00 0.01 -0.08

80% -0.34 -0.33 -0.20 0.01 0.02 0.01 0.00 0.02 0.02 0.00 0.01 -0.08

90% -0.34 -0.22 -0.02 0.02 0.01 0.01 -0.01 -0.02 0.01 0.00 0.00 -0.07

Full Simulation Period
b -0.16 -0.16 -0.15 -0.04 0.00 0.01 0.02 0.03 0.01 0.01 0.02 -0.04

Wet (32%) -0.19 -0.21 -0.16 0.01 0.02 0.00 0.00 0.01 0.01 0.00 0.01 -0.05

Above Normal (16%) -0.10 -0.09 -0.13 -0.06 0.02 0.01 0.02 0.03 0.02 0.00 0.00 -0.16

Below Normal (13%) -0.19 -0.20 -0.19 -0.11 -0.08 -0.02 0.03 0.05 0.03 0.00 0.00 0.03

Dry (24%) -0.17 -0.15 -0.18 -0.05 0.01 0.04 0.05 0.06 0.02 0.05 0.07 0.00

Critical (15%) -0.09 -0.07 -0.09 -0.05 0.02 0.03 0.03 0.04 -0.05 -0.01 0.02 -0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.26.6. Contra Costa Water District Old River Intake, Monthly Bromide Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.36 0.39 0.46 0.50 0.40 0.21 0.19 0.16 0.13 0.16 0.25 0.30

20% 0.33 0.33 0.39 0.44 0.33 0.19 0.17 0.15 0.12 0.11 0.22 0.28

30% 0.31 0.30 0.35 0.38 0.27 0.18 0.16 0.14 0.11 0.10 0.20 0.27

40% 0.30 0.29 0.31 0.33 0.20 0.16 0.15 0.14 0.11 0.09 0.16 0.25

50% 0.28 0.25 0.20 0.30 0.18 0.15 0.13 0.12 0.11 0.08 0.14 0.24

60% 0.12 0.11 0.13 0.21 0.17 0.14 0.10 0.11 0.11 0.08 0.09 0.23

70% 0.11 0.11 0.10 0.17 0.16 0.12 0.09 0.10 0.10 0.08 0.08 0.22

80% 0.11 0.10 0.09 0.15 0.13 0.10 0.07 0.09 0.10 0.07 0.07 0.19

90% 0.10 0.10 0.08 0.13 0.11 0.09 0.05 0.04 0.09 0.07 0.07 0.18

Full Simulation Period
b 0.23 0.22 0.24 0.30 0.23 0.16 0.13 0.12 0.11 0.10 0.15 0.23

Wet (32%) 0.19 0.17 0.16 0.18 0.14 0.10 0.07 0.08 0.09 0.09 0.08 0.20

Above Normal (16%) 0.27 0.27 0.26 0.29 0.21 0.14 0.11 0.11 0.11 0.08 0.08 0.18

Below Normal (13%) 0.19 0.18 0.20 0.30 0.24 0.16 0.14 0.14 0.11 0.08 0.14 0.25

Dry (24%) 0.22 0.23 0.27 0.36 0.26 0.19 0.16 0.14 0.11 0.10 0.22 0.26

Critical (15%) 0.30 0.32 0.38 0.44 0.37 0.27 0.20 0.16 0.15 0.18 0.26 0.31

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.38 0.40 0.42 0.47 0.39 0.28 0.17 0.15 0.14 0.15 0.23 0.31

20% 0.34 0.33 0.38 0.43 0.35 0.18 0.15 0.14 0.12 0.10 0.19 0.28

30% 0.32 0.32 0.36 0.40 0.27 0.15 0.13 0.13 0.11 0.10 0.18 0.26

40% 0.32 0.31 0.35 0.37 0.17 0.14 0.12 0.11 0.10 0.09 0.16 0.24

50% 0.30 0.29 0.33 0.35 0.16 0.13 0.12 0.10 0.10 0.08 0.14 0.23

60% 0.29 0.28 0.32 0.19 0.14 0.12 0.11 0.10 0.09 0.08 0.09 0.23

70% 0.28 0.26 0.29 0.14 0.13 0.11 0.10 0.09 0.09 0.07 0.08 0.22

80% 0.27 0.24 0.20 0.13 0.11 0.10 0.09 0.09 0.09 0.07 0.08 0.21

90% 0.23 0.21 0.10 0.11 0.10 0.09 0.07 0.06 0.08 0.07 0.07 0.18

Full Simulation Period
b 0.30 0.29 0.30 0.30 0.21 0.16 0.12 0.11 0.10 0.10 0.14 0.23

Wet (32%) 0.27 0.25 0.24 0.17 0.11 0.10 0.08 0.07 0.09 0.09 0.08 0.19

Above Normal (16%) 0.33 0.30 0.29 0.29 0.17 0.12 0.11 0.10 0.09 0.07 0.09 0.22

Below Normal (13%) 0.27 0.25 0.28 0.33 0.28 0.19 0.13 0.12 0.09 0.07 0.15 0.24

Dry (24%) 0.31 0.30 0.34 0.36 0.26 0.17 0.13 0.13 0.11 0.10 0.19 0.26

Critical (15%) 0.35 0.37 0.41 0.43 0.33 0.26 0.19 0.15 0.15 0.19 0.26 0.32

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 0.01 -0.04 -0.03 -0.01 0.07 -0.03 -0.01 0.00 -0.01 -0.02 0.01

20% 0.01 0.00 -0.01 -0.01 0.02 -0.01 -0.03 -0.01 0.00 0.00 -0.03 0.00

30% 0.01 0.02 0.02 0.02 0.00 -0.02 -0.03 -0.01 0.00 0.00 -0.02 -0.01

40% 0.02 0.02 0.03 0.04 -0.03 -0.02 -0.02 -0.03 -0.01 0.00 0.01 -0.01

50% 0.03 0.04 0.13 0.06 -0.03 -0.02 -0.02 -0.02 -0.01 0.00 0.00 0.00

60% 0.18 0.17 0.19 -0.02 -0.03 -0.02 0.01 -0.01 -0.01 0.00 0.00 0.00

70% 0.17 0.15 0.19 -0.03 -0.03 -0.01 0.01 -0.01 -0.01 -0.01 0.00 0.00

80% 0.16 0.14 0.10 -0.02 -0.02 0.00 0.01 0.00 -0.01 0.00 0.00 0.02

90% 0.13 0.12 0.01 -0.02 -0.01 0.00 0.01 0.02 -0.01 0.00 0.00 0.01

Full Simulation Period
b 0.07 0.06 0.06 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 0.00 -0.01 0.00

Wet (32%) 0.08 0.08 0.08 -0.01 -0.02 0.00 0.01 0.00 -0.01 0.00 0.00 -0.02

Above Normal (16%) 0.06 0.03 0.03 0.01 -0.04 -0.02 0.00 -0.02 -0.01 0.00 0.01 0.05

Below Normal (13%) 0.08 0.07 0.08 0.03 0.04 0.03 -0.01 -0.02 -0.02 -0.01 0.01 -0.01

Dry (24%) 0.09 0.07 0.07 0.00 0.00 -0.02 -0.03 -0.01 0.00 -0.01 -0.03 0.00

Critical (15%) 0.05 0.05 0.02 -0.01 -0.04 -0.02 -0.01 -0.01 0.01 0.00 0.00 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.27.1. Contra Costa Victoria Canal Intake, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-387 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.36 0.39 0.46 0.50 0.40 0.21 0.19 0.16 0.13 0.16 0.25 0.30

20% 0.33 0.33 0.39 0.44 0.33 0.19 0.17 0.15 0.12 0.11 0.22 0.28

30% 0.31 0.30 0.35 0.38 0.27 0.18 0.16 0.14 0.11 0.10 0.20 0.27

40% 0.30 0.29 0.31 0.33 0.20 0.16 0.15 0.14 0.11 0.09 0.16 0.25

50% 0.28 0.25 0.20 0.30 0.18 0.15 0.13 0.12 0.11 0.08 0.14 0.24

60% 0.12 0.11 0.13 0.21 0.17 0.14 0.10 0.11 0.11 0.08 0.09 0.23

70% 0.11 0.11 0.10 0.17 0.16 0.12 0.09 0.10 0.10 0.08 0.08 0.22

80% 0.11 0.10 0.09 0.15 0.13 0.10 0.07 0.09 0.10 0.07 0.07 0.19

90% 0.10 0.10 0.08 0.13 0.11 0.09 0.05 0.04 0.09 0.07 0.07 0.18

Full Simulation Period
b 0.23 0.22 0.24 0.30 0.23 0.16 0.13 0.12 0.11 0.10 0.15 0.23

Wet (32%) 0.19 0.17 0.16 0.18 0.14 0.10 0.07 0.08 0.09 0.09 0.08 0.20

Above Normal (16%) 0.27 0.27 0.26 0.29 0.21 0.14 0.11 0.11 0.11 0.08 0.08 0.18

Below Normal (13%) 0.19 0.18 0.20 0.30 0.24 0.16 0.14 0.14 0.11 0.08 0.14 0.25

Dry (24%) 0.22 0.23 0.27 0.36 0.26 0.19 0.16 0.14 0.11 0.10 0.22 0.26

Critical (15%) 0.30 0.32 0.38 0.44 0.37 0.27 0.20 0.16 0.15 0.18 0.26 0.31

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.37 0.40 0.42 0.48 0.40 0.20 0.18 0.15 0.11 0.16 0.26 0.29

20% 0.34 0.34 0.38 0.44 0.36 0.18 0.16 0.13 0.11 0.11 0.21 0.28

30% 0.33 0.32 0.37 0.42 0.21 0.17 0.15 0.12 0.10 0.10 0.19 0.26

40% 0.32 0.31 0.35 0.39 0.18 0.16 0.14 0.10 0.10 0.09 0.17 0.25

50% 0.31 0.29 0.33 0.37 0.17 0.14 0.12 0.10 0.09 0.08 0.14 0.24

60% 0.29 0.28 0.32 0.20 0.15 0.13 0.11 0.09 0.09 0.08 0.09 0.23

70% 0.28 0.26 0.29 0.16 0.14 0.12 0.10 0.09 0.08 0.08 0.08 0.22

80% 0.27 0.24 0.23 0.14 0.12 0.10 0.08 0.08 0.08 0.07 0.07 0.20

90% 0.23 0.22 0.10 0.13 0.10 0.09 0.07 0.06 0.07 0.06 0.07 0.16

Full Simulation Period
b 0.30 0.29 0.31 0.31 0.21 0.16 0.13 0.10 0.10 0.10 0.15 0.24

Wet (32%) 0.27 0.25 0.25 0.19 0.12 0.10 0.08 0.07 0.08 0.09 0.08 0.18

Above Normal (16%) 0.33 0.32 0.30 0.32 0.19 0.13 0.11 0.09 0.09 0.07 0.09 0.22

Below Normal (13%) 0.27 0.25 0.29 0.35 0.24 0.16 0.14 0.11 0.09 0.08 0.16 0.26

Dry (24%) 0.31 0.30 0.35 0.38 0.27 0.19 0.15 0.12 0.09 0.10 0.20 0.26

Critical (15%) 0.35 0.37 0.40 0.39 0.33 0.25 0.19 0.16 0.14 0.19 0.26 0.32

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.01 0.00 -0.04 -0.02 0.00 -0.01 -0.01 -0.01 -0.02 0.00 0.00 -0.01

20% 0.01 0.00 -0.01 0.00 0.03 -0.01 -0.01 -0.02 -0.02 0.00 -0.01 0.00

30% 0.02 0.01 0.02 0.04 -0.07 -0.01 -0.01 -0.03 -0.01 0.00 -0.01 0.00

40% 0.02 0.02 0.04 0.06 -0.02 -0.01 -0.01 -0.04 -0.01 0.00 0.01 0.01

50% 0.03 0.04 0.13 0.07 -0.02 -0.01 -0.01 -0.02 -0.02 0.00 0.00 0.00

60% 0.17 0.16 0.19 -0.01 -0.02 -0.01 0.01 -0.02 -0.02 0.00 0.01 0.00

70% 0.17 0.15 0.19 -0.01 -0.02 0.00 0.01 -0.02 -0.02 0.00 0.00 0.00

80% 0.16 0.14 0.13 -0.01 -0.02 -0.01 0.01 0.00 -0.02 0.00 0.00 0.01

90% 0.13 0.12 0.02 0.00 -0.01 0.00 0.02 0.02 -0.01 0.00 0.00 -0.01

Full Simulation Period
b 0.07 0.07 0.07 0.01 -0.01 -0.01 0.00 -0.01 -0.02 0.00 0.00 0.00

Wet (32%) 0.08 0.09 0.09 0.01 -0.02 0.00 0.01 -0.01 -0.01 0.00 0.00 -0.02

Above Normal (16%) 0.06 0.05 0.04 0.04 -0.02 -0.01 0.00 -0.02 -0.02 0.00 0.00 0.05

Below Normal (13%) 0.08 0.07 0.09 0.05 0.00 -0.01 -0.01 -0.03 -0.02 0.00 0.01 0.01

Dry (24%) 0.08 0.07 0.08 0.02 0.01 0.00 -0.01 -0.02 -0.02 0.00 -0.02 0.00

Critical (15%) 0.05 0.05 0.01 -0.05 -0.04 -0.02 0.00 0.00 -0.01 0.00 0.00 0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.27.2. Contra Costa Victoria Canal Intake, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-388 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.36 0.39 0.46 0.50 0.40 0.21 0.19 0.16 0.13 0.16 0.25 0.30

20% 0.33 0.33 0.39 0.44 0.33 0.19 0.17 0.15 0.12 0.11 0.22 0.28

30% 0.31 0.30 0.35 0.38 0.27 0.18 0.16 0.14 0.11 0.10 0.20 0.27

40% 0.30 0.29 0.31 0.33 0.20 0.16 0.15 0.14 0.11 0.09 0.16 0.25

50% 0.28 0.25 0.20 0.30 0.18 0.15 0.13 0.12 0.11 0.08 0.14 0.24

60% 0.12 0.11 0.13 0.21 0.17 0.14 0.10 0.11 0.11 0.08 0.09 0.23

70% 0.11 0.11 0.10 0.17 0.16 0.12 0.09 0.10 0.10 0.08 0.08 0.22

80% 0.11 0.10 0.09 0.15 0.13 0.10 0.07 0.09 0.10 0.07 0.07 0.19

90% 0.10 0.10 0.08 0.13 0.11 0.09 0.05 0.04 0.09 0.07 0.07 0.18

Full Simulation Period
b 0.23 0.22 0.24 0.30 0.23 0.16 0.13 0.12 0.11 0.10 0.15 0.23

Wet (32%) 0.19 0.17 0.16 0.18 0.14 0.10 0.07 0.08 0.09 0.09 0.08 0.20

Above Normal (16%) 0.27 0.27 0.26 0.29 0.21 0.14 0.11 0.11 0.11 0.08 0.08 0.18

Below Normal (13%) 0.19 0.18 0.20 0.30 0.24 0.16 0.14 0.14 0.11 0.08 0.14 0.25

Dry (24%) 0.22 0.23 0.27 0.36 0.26 0.19 0.16 0.14 0.11 0.10 0.22 0.26

Critical (15%) 0.30 0.32 0.38 0.44 0.37 0.27 0.20 0.16 0.15 0.18 0.26 0.31

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.37 0.40 0.46 0.50 0.40 0.21 0.20 0.18 0.16 0.16 0.27 0.30

20% 0.34 0.35 0.39 0.44 0.35 0.19 0.18 0.17 0.14 0.11 0.22 0.28

30% 0.32 0.30 0.35 0.38 0.30 0.17 0.17 0.15 0.13 0.10 0.20 0.27

40% 0.30 0.29 0.30 0.33 0.20 0.16 0.14 0.13 0.12 0.09 0.17 0.25

50% 0.28 0.25 0.21 0.30 0.19 0.15 0.13 0.12 0.11 0.09 0.14 0.24

60% 0.15 0.11 0.13 0.21 0.17 0.14 0.10 0.11 0.11 0.08 0.09 0.23

70% 0.11 0.11 0.10 0.17 0.16 0.12 0.09 0.10 0.11 0.08 0.08 0.22

80% 0.10 0.10 0.09 0.15 0.13 0.10 0.07 0.08 0.10 0.07 0.07 0.19

90% 0.10 0.10 0.08 0.13 0.11 0.09 0.05 0.04 0.09 0.07 0.07 0.17

Full Simulation Period
b 0.23 0.22 0.24 0.30 0.23 0.16 0.13 0.12 0.12 0.10 0.15 0.24

Wet (32%) 0.19 0.17 0.17 0.18 0.14 0.10 0.07 0.07 0.09 0.09 0.08 0.20

Above Normal (16%) 0.28 0.27 0.26 0.29 0.21 0.14 0.11 0.11 0.11 0.08 0.08 0.18

Below Normal (13%) 0.20 0.18 0.20 0.30 0.24 0.16 0.14 0.13 0.12 0.08 0.14 0.25

Dry (24%) 0.23 0.23 0.26 0.37 0.27 0.19 0.16 0.15 0.13 0.11 0.23 0.26

Critical (15%) 0.30 0.32 0.38 0.44 0.37 0.28 0.21 0.18 0.16 0.18 0.26 0.31

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.01 0.00

20% 0.01 0.01 0.00 0.00 0.02 0.00 0.01 0.02 0.02 0.00 0.01 0.00

30% 0.00 0.00 0.00 0.00 0.03 0.00 0.01 0.01 0.01 0.00 0.00 0.01

40% 0.00 0.00 -0.02 0.00 0.00 0.00 0.00 -0.01 0.01 0.00 0.01 0.01

50% 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

60% 0.03 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00

70% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

80% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

90% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Full Simulation Period
b 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Wet (32%) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Above Normal (16%) 0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00

Below Normal (13%) 0.01 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 0.01 0.00 0.00 0.00

Dry (24%) 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.02 0.02 0.01 0.01 0.01

Critical (15%) 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.01 -0.01 0.00 0.00

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.27.3. Contra Costa Victoria Canal Intake, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-389 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.38 0.40 0.42 0.47 0.39 0.28 0.17 0.15 0.14 0.15 0.23 0.31

20% 0.34 0.33 0.38 0.43 0.35 0.18 0.15 0.14 0.12 0.10 0.19 0.28

30% 0.32 0.32 0.36 0.40 0.27 0.15 0.13 0.13 0.11 0.10 0.18 0.26

40% 0.32 0.31 0.35 0.37 0.17 0.14 0.12 0.11 0.10 0.09 0.16 0.24

50% 0.30 0.29 0.33 0.35 0.16 0.13 0.12 0.10 0.10 0.08 0.14 0.23

60% 0.29 0.28 0.32 0.19 0.14 0.12 0.11 0.10 0.09 0.08 0.09 0.23

70% 0.28 0.26 0.29 0.14 0.13 0.11 0.10 0.09 0.09 0.07 0.08 0.22

80% 0.27 0.24 0.20 0.13 0.11 0.10 0.09 0.09 0.09 0.07 0.08 0.21

90% 0.23 0.21 0.10 0.11 0.10 0.09 0.07 0.06 0.08 0.07 0.07 0.18

Full Simulation Period
b 0.30 0.29 0.30 0.30 0.21 0.16 0.12 0.11 0.10 0.10 0.14 0.23

Wet (32%) 0.27 0.25 0.24 0.17 0.11 0.10 0.08 0.07 0.09 0.09 0.08 0.19

Above Normal (16%) 0.33 0.30 0.29 0.29 0.17 0.12 0.11 0.10 0.09 0.07 0.09 0.22

Below Normal (13%) 0.27 0.25 0.28 0.33 0.28 0.19 0.13 0.12 0.09 0.07 0.15 0.24

Dry (24%) 0.31 0.30 0.34 0.36 0.26 0.17 0.13 0.13 0.11 0.10 0.19 0.26

Critical (15%) 0.35 0.37 0.41 0.43 0.33 0.26 0.19 0.15 0.15 0.19 0.26 0.32

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.36 0.39 0.46 0.50 0.40 0.21 0.19 0.16 0.13 0.16 0.25 0.30

20% 0.33 0.33 0.39 0.44 0.33 0.19 0.17 0.15 0.12 0.11 0.22 0.28

30% 0.31 0.30 0.35 0.38 0.27 0.18 0.16 0.14 0.11 0.10 0.20 0.27

40% 0.30 0.29 0.31 0.33 0.20 0.16 0.15 0.14 0.11 0.09 0.16 0.25

50% 0.28 0.25 0.20 0.30 0.18 0.15 0.13 0.12 0.11 0.08 0.14 0.24

60% 0.12 0.11 0.13 0.21 0.17 0.14 0.10 0.11 0.11 0.08 0.09 0.23

70% 0.11 0.11 0.10 0.17 0.16 0.12 0.09 0.10 0.10 0.08 0.08 0.22

80% 0.11 0.10 0.09 0.15 0.13 0.10 0.07 0.09 0.10 0.07 0.07 0.19

90% 0.10 0.10 0.08 0.13 0.11 0.09 0.05 0.04 0.09 0.07 0.07 0.18

Full Simulation Period
b 0.23 0.22 0.24 0.30 0.23 0.16 0.13 0.12 0.11 0.10 0.15 0.23

Wet (32%) 0.19 0.17 0.16 0.18 0.14 0.10 0.07 0.08 0.09 0.09 0.08 0.20

Above Normal (16%) 0.27 0.27 0.26 0.29 0.21 0.14 0.11 0.11 0.11 0.08 0.08 0.18

Below Normal (13%) 0.19 0.18 0.20 0.30 0.24 0.16 0.14 0.14 0.11 0.08 0.14 0.25

Dry (24%) 0.22 0.23 0.27 0.36 0.26 0.19 0.16 0.14 0.11 0.10 0.22 0.26

Critical (15%) 0.30 0.32 0.38 0.44 0.37 0.27 0.20 0.16 0.15 0.18 0.26 0.31

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.01 -0.01 0.04 0.03 0.01 -0.07 0.03 0.01 0.00 0.01 0.02 -0.01

20% -0.01 0.00 0.01 0.01 -0.02 0.01 0.03 0.01 0.00 0.00 0.03 0.00

30% -0.01 -0.02 -0.02 -0.02 0.00 0.02 0.03 0.01 0.00 0.00 0.02 0.01

40% -0.02 -0.02 -0.03 -0.04 0.03 0.02 0.02 0.03 0.01 0.00 -0.01 0.01

50% -0.03 -0.04 -0.13 -0.06 0.03 0.02 0.02 0.02 0.01 0.00 0.00 0.00

60% -0.18 -0.17 -0.19 0.02 0.03 0.02 -0.01 0.01 0.01 0.00 0.00 0.00

70% -0.17 -0.15 -0.19 0.03 0.03 0.01 -0.01 0.01 0.01 0.01 0.00 0.00

80% -0.16 -0.14 -0.10 0.02 0.02 0.00 -0.01 0.00 0.01 0.00 0.00 -0.02

90% -0.13 -0.12 -0.01 0.02 0.01 0.00 -0.01 -0.02 0.01 0.00 0.00 -0.01

Full Simulation Period
b -0.07 -0.06 -0.06 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00

Wet (32%) -0.08 -0.08 -0.08 0.01 0.02 0.00 -0.01 0.00 0.01 0.00 0.00 0.02

Above Normal (16%) -0.06 -0.03 -0.03 -0.01 0.04 0.02 0.00 0.02 0.01 0.00 -0.01 -0.05

Below Normal (13%) -0.08 -0.07 -0.08 -0.03 -0.04 -0.03 0.01 0.02 0.02 0.01 -0.01 0.01

Dry (24%) -0.09 -0.07 -0.07 0.00 0.00 0.02 0.03 0.01 0.00 0.01 0.03 0.00

Critical (15%) -0.05 -0.05 -0.02 0.01 0.04 0.02 0.01 0.01 -0.01 0.00 0.00 -0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.27.4. Contra Costa Victoria Canal Intake, Monthly Bromide Concentration 

Appendix 6E: Analysis of Delta Salinity Indicators

Draft LTO EIS 6E-390 July 2015



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.38 0.40 0.42 0.47 0.39 0.28 0.17 0.15 0.14 0.15 0.23 0.31

20% 0.34 0.33 0.38 0.43 0.35 0.18 0.15 0.14 0.12 0.10 0.19 0.28

30% 0.32 0.32 0.36 0.40 0.27 0.15 0.13 0.13 0.11 0.10 0.18 0.26

40% 0.32 0.31 0.35 0.37 0.17 0.14 0.12 0.11 0.10 0.09 0.16 0.24

50% 0.30 0.29 0.33 0.35 0.16 0.13 0.12 0.10 0.10 0.08 0.14 0.23

60% 0.29 0.28 0.32 0.19 0.14 0.12 0.11 0.10 0.09 0.08 0.09 0.23

70% 0.28 0.26 0.29 0.14 0.13 0.11 0.10 0.09 0.09 0.07 0.08 0.22

80% 0.27 0.24 0.20 0.13 0.11 0.10 0.09 0.09 0.09 0.07 0.08 0.21

90% 0.23 0.21 0.10 0.11 0.10 0.09 0.07 0.06 0.08 0.07 0.07 0.18

Full Simulation Period
b 0.30 0.29 0.30 0.30 0.21 0.16 0.12 0.11 0.10 0.10 0.14 0.23

Wet (32%) 0.27 0.25 0.24 0.17 0.11 0.10 0.08 0.07 0.09 0.09 0.08 0.19

Above Normal (16%) 0.33 0.30 0.29 0.29 0.17 0.12 0.11 0.10 0.09 0.07 0.09 0.22

Below Normal (13%) 0.27 0.25 0.28 0.33 0.28 0.19 0.13 0.12 0.09 0.07 0.15 0.24

Dry (24%) 0.31 0.30 0.34 0.36 0.26 0.17 0.13 0.13 0.11 0.10 0.19 0.26

Critical (15%) 0.35 0.37 0.41 0.43 0.33 0.26 0.19 0.15 0.15 0.19 0.26 0.32

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.37 0.40 0.42 0.48 0.40 0.20 0.18 0.15 0.11 0.16 0.26 0.29

20% 0.34 0.34 0.38 0.44 0.36 0.18 0.16 0.13 0.11 0.11 0.21 0.28

30% 0.33 0.32 0.37 0.42 0.21 0.17 0.15 0.12 0.10 0.10 0.19 0.26

40% 0.32 0.31 0.35 0.39 0.18 0.16 0.14 0.10 0.10 0.09 0.17 0.25

50% 0.31 0.29 0.33 0.37 0.17 0.14 0.12 0.10 0.09 0.08 0.14 0.24

60% 0.29 0.28 0.32 0.20 0.15 0.13 0.11 0.09 0.09 0.08 0.09 0.23

70% 0.28 0.26 0.29 0.16 0.14 0.12 0.10 0.09 0.08 0.08 0.08 0.22

80% 0.27 0.24 0.23 0.14 0.12 0.10 0.08 0.08 0.08 0.07 0.07 0.20

90% 0.23 0.22 0.10 0.13 0.10 0.09 0.07 0.06 0.07 0.06 0.07 0.16

Full Simulation Period
b 0.30 0.29 0.31 0.31 0.21 0.16 0.13 0.10 0.10 0.10 0.15 0.24

Wet (32%) 0.27 0.25 0.25 0.19 0.12 0.10 0.08 0.07 0.08 0.09 0.08 0.18

Above Normal (16%) 0.33 0.32 0.30 0.32 0.19 0.13 0.11 0.09 0.09 0.07 0.09 0.22

Below Normal (13%) 0.27 0.25 0.29 0.35 0.24 0.16 0.14 0.11 0.09 0.08 0.16 0.26

Dry (24%) 0.31 0.30 0.35 0.38 0.27 0.19 0.15 0.12 0.09 0.10 0.20 0.26

Critical (15%) 0.35 0.37 0.40 0.39 0.33 0.25 0.19 0.16 0.14 0.19 0.26 0.32

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.00 0.00 -0.01 0.00 0.01 -0.08 0.01 0.00 -0.03 0.02 0.02 -0.02

20% 0.00 0.01 0.00 0.01 0.01 0.00 0.02 -0.01 -0.01 0.01 0.02 0.00

30% 0.00 0.00 0.00 0.02 -0.06 0.02 0.02 -0.01 -0.01 0.00 0.01 0.01

40% 0.00 0.00 0.00 0.02 0.01 0.02 0.01 -0.01 -0.01 0.00 0.01 0.01

50% 0.00 0.00 0.00 0.02 0.01 0.01 0.00 -0.01 -0.01 0.00 0.00 0.00

60% 0.00 0.00 -0.01 0.01 0.01 0.01 0.00 -0.01 -0.01 0.00 0.00 0.00

70% 0.00 0.00 0.00 0.01 0.01 0.01 0.00 -0.01 -0.01 0.00 0.00 0.00

80% 0.00 0.00 0.03 0.01 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00

90% 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 -0.02

Full Simulation Period
b 0.00 0.01 0.01 0.01 0.00 0.00 0.01 0.00 -0.01 0.00 0.01 0.00

Wet (32%) 0.00 0.01 0.01 0.02 0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.00

Above Normal (16%) 0.00 0.02 0.01 0.03 0.02 0.01 0.00 -0.01 -0.01 0.00 0.00 0.00

Below Normal (13%) -0.01 0.00 0.01 0.02 -0.05 -0.04 0.01 0.00 0.00 0.01 0.00 0.02

Dry (24%) 0.00 0.00 0.01 0.02 0.01 0.02 0.02 -0.01 -0.01 0.01 0.02 0.00

Critical (15%) 0.00 0.00 -0.01 -0.04 0.00 0.00 0.00 0.01 -0.02 0.00 0.00 0.00

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.27.5. Contra Costa Victoria Canal Intake, Monthly Bromide Concentration 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.38 0.40 0.42 0.47 0.39 0.28 0.17 0.15 0.14 0.15 0.23 0.31

20% 0.34 0.33 0.38 0.43 0.35 0.18 0.15 0.14 0.12 0.10 0.19 0.28

30% 0.32 0.32 0.36 0.40 0.27 0.15 0.13 0.13 0.11 0.10 0.18 0.26

40% 0.32 0.31 0.35 0.37 0.17 0.14 0.12 0.11 0.10 0.09 0.16 0.24

50% 0.30 0.29 0.33 0.35 0.16 0.13 0.12 0.10 0.10 0.08 0.14 0.23

60% 0.29 0.28 0.32 0.19 0.14 0.12 0.11 0.10 0.09 0.08 0.09 0.23

70% 0.28 0.26 0.29 0.14 0.13 0.11 0.10 0.09 0.09 0.07 0.08 0.22

80% 0.27 0.24 0.20 0.13 0.11 0.10 0.09 0.09 0.09 0.07 0.08 0.21

90% 0.23 0.21 0.10 0.11 0.10 0.09 0.07 0.06 0.08 0.07 0.07 0.18

Full Simulation Period
b 0.30 0.29 0.30 0.30 0.21 0.16 0.12 0.11 0.10 0.10 0.14 0.23

Wet (32%) 0.27 0.25 0.24 0.17 0.11 0.10 0.08 0.07 0.09 0.09 0.08 0.19

Above Normal (16%) 0.33 0.30 0.29 0.29 0.17 0.12 0.11 0.10 0.09 0.07 0.09 0.22

Below Normal (13%) 0.27 0.25 0.28 0.33 0.28 0.19 0.13 0.12 0.09 0.07 0.15 0.24

Dry (24%) 0.31 0.30 0.34 0.36 0.26 0.17 0.13 0.13 0.11 0.10 0.19 0.26

Critical (15%) 0.35 0.37 0.41 0.43 0.33 0.26 0.19 0.15 0.15 0.19 0.26 0.32

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 0.37 0.40 0.46 0.50 0.40 0.21 0.20 0.18 0.16 0.16 0.27 0.30

20% 0.34 0.35 0.39 0.44 0.35 0.19 0.18 0.17 0.14 0.11 0.22 0.28

30% 0.32 0.30 0.35 0.38 0.30 0.17 0.17 0.15 0.13 0.10 0.20 0.27

40% 0.30 0.29 0.30 0.33 0.20 0.16 0.14 0.13 0.12 0.09 0.17 0.25

50% 0.28 0.25 0.21 0.30 0.19 0.15 0.13 0.12 0.11 0.09 0.14 0.24

60% 0.15 0.11 0.13 0.21 0.17 0.14 0.10 0.11 0.11 0.08 0.09 0.23

70% 0.11 0.11 0.10 0.17 0.16 0.12 0.09 0.10 0.11 0.08 0.08 0.22

80% 0.10 0.10 0.09 0.15 0.13 0.10 0.07 0.08 0.10 0.07 0.07 0.19

90% 0.10 0.10 0.08 0.13 0.11 0.09 0.05 0.04 0.09 0.07 0.07 0.17

Full Simulation Period
b 0.23 0.22 0.24 0.30 0.23 0.16 0.13 0.12 0.12 0.10 0.15 0.24

Wet (32%) 0.19 0.17 0.17 0.18 0.14 0.10 0.07 0.07 0.09 0.09 0.08 0.20

Above Normal (16%) 0.28 0.27 0.26 0.29 0.21 0.14 0.11 0.11 0.11 0.08 0.08 0.18

Below Normal (13%) 0.20 0.18 0.20 0.30 0.24 0.16 0.14 0.13 0.12 0.08 0.14 0.25

Dry (24%) 0.23 0.23 0.26 0.37 0.27 0.19 0.16 0.15 0.13 0.11 0.23 0.26

Critical (15%) 0.30 0.32 0.38 0.44 0.37 0.28 0.21 0.18 0.16 0.18 0.26 0.31

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -0.01 0.00 0.04 0.03 0.01 -0.07 0.03 0.03 0.02 0.01 0.03 -0.01

20% 0.00 0.02 0.01 0.01 0.00 0.01 0.04 0.03 0.02 0.01 0.03 0.00

30% -0.01 -0.02 -0.02 -0.02 0.03 0.02 0.04 0.02 0.02 0.00 0.03 0.01

40% -0.01 -0.02 -0.05 -0.04 0.03 0.02 0.02 0.02 0.01 0.00 0.00 0.01

50% -0.02 -0.04 -0.12 -0.06 0.03 0.02 0.01 0.01 0.01 0.00 0.00 0.00

60% -0.14 -0.17 -0.19 0.02 0.03 0.02 -0.01 0.01 0.02 0.00 0.00 0.01

70% -0.17 -0.15 -0.19 0.03 0.03 0.01 -0.01 0.01 0.02 0.01 0.00 0.00

80% -0.16 -0.14 -0.10 0.02 0.02 0.00 -0.01 0.00 0.01 0.00 0.00 -0.01

90% -0.13 -0.12 -0.01 0.02 0.01 0.00 -0.01 -0.02 0.01 0.00 0.00 -0.01

Full Simulation Period
b -0.07 -0.06 -0.06 0.00 0.02 0.01 0.01 0.01 0.01 0.00 0.01 0.00

Wet (32%) -0.07 -0.08 -0.07 0.01 0.02 0.00 -0.01 0.00 0.01 0.00 0.00 0.02

Above Normal (16%) -0.05 -0.03 -0.03 -0.01 0.04 0.02 0.00 0.01 0.01 0.00 0.00 -0.05

Below Normal (13%) -0.07 -0.07 -0.08 -0.03 -0.04 -0.03 0.01 0.02 0.03 0.01 -0.01 0.02

Dry (24%) -0.08 -0.07 -0.08 0.00 0.01 0.02 0.03 0.02 0.02 0.01 0.04 0.01

Critical (15%) -0.05 -0.05 -0.02 0.00 0.04 0.02 0.02 0.03 0.00 -0.01 0.00 -0.01

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Bromide Concentration (mg/L)

Probability of Exceedance
a

Second Basis of Comparison

Statistic

Monthly Bromide Concentration (mg/L)

Table 6E.B.27.6. Contra Costa Victoria Canal Intake, Monthly Bromide Concentration 
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Groundwater Model Documentation 
This appendix provides information about the assumptions, modeling tools, and 
the methods used for the Remanded Biological Opinions on the Coordinated 
Long-Term Operation of the Central Valley Project (CVP) and State Water 
Project (SWP) Environmental Impact Statement (EIS) impact analysis including 
information for the No Action Alternative simulation.  The appendix also 
describes model output processing and interpretation methods used for the 
impacts analysis and descriptions.  Additional information pertaining to the 
development of the analytical tools, incorporating climate change, and using input 
data from other models is also provided.  

This appendix is organized into three main sections that are briefly described 
below: 

• Section 7A.1: Groundwater Modeling Methodology 

– The EIS groundwater impacts analysis uses the Central Valley Hydrologic 
Model (CVHM) to forecast effects of the alternatives on the long-term 
operations and the environment.  This section provides information about 
the overall analytical framework and how some of the model input 
information obtained from other models was processed using analytical 
tools. 

• Section 7A.2: CVHM Modeling Simulations and Assumptions 

– This section provides a brief description of the assumptions for CVHM 
simulations of the No Action Alternative, Second Basis of Comparison, 
and the other EIS alternatives. 

• Section 7A.3: CVHM Modeling Results  

– This section describes the model simulation outputs used in the analysis 
and interpretation of modeling results for the alternatives impacts 
assessment.  A description of post-processing tools is provided along with 
the different types of output display to facilitate data interpretation. 

7A.1 Groundwater Modeling Methodology 

This section summarizes the groundwater modeling methodology used for the EIS 
No Action Alternative, Second Basis of Comparison, and other alternatives.  It 
describes the overall analytical framework and contains descriptions of the key 
analytical and numerical tools and approaches used in evaluating the alternatives.  
The project alternatives include several major components that will influence 
CVP and SWP operations and the hydrologic and hydrogeologic responses of the 
system. 
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In evaluating the No Action Alternative, Second Basis of Comparison, and the 1 
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other alternatives, climate change assumptions centered on year 2025 (for 
assumed conditions at 2030) were used to develop modified climate input files.  
The modeling assumptions are provided in more detail in Section 7A.2. 

The impacts on groundwater in the Central Valley and the CVP and SWP export 
service areas because of the project were analyzed using CVHM (USGS 2009).  
CVHM is a three-dimensional saturated groundwater flow model based on the 
widely used MODFLOW code (USGS 2000) and incorporates a number of 
modeling packages to simulate streamflow, crop demand, groundwater pumping, 
and subsidence. 

7A.1.1 Overview of the Modeling Approach 
To support the groundwater impact analysis of the alternatives, modeling of the 
physical groundwater system in the Central Valley has been undertaken to 
forecast changes to conditions affecting groundwater resources in areas that use 
CVP and SWP surface water deliveries.   

CVHM is a calibrated historical model that includes a 42-year simulation period 
from water years 1962 through 2003.  The model domain encompasses the entire 
Central Valley, including Sacramento Valley, San Joaquin Valley (including 
Tulare Basin), and the Sacramento-San Joaquin Delta.  CVHM simulates 
primarily subsurface and limited surface hydrologic processes using a uniform 
grid-cell spacing of 1 mile.  

CVHM was run over the 42-year hydrologic period, and boundary conditions 
were modified to reflect anticipated changes in surface water availability, 
including some potential effects of climate change.  Surface water flows from 
operations models (descriptions of CalSim II methodology is included in 
Appendix 5A) were used to define selected surface water boundary conditions in 
CVHM.  The linkage between CalSim II surface flows and CVHM inputs is 
further described below. 

Future climate parameters centered on year 2025 were developed using the 
Variable Infiltration Capacity (VIC) model.  Changes to the historical hydrology 
related to the future climate were applied in the CalSim II model and combined 
with the assumed operations for each alternative (Appendix 5A).  The CalSim II 
model simulates the operation of the major CVP and SWP facilities in the Central 
Valley and generates river flows, exports, reservoir storage, deliveries, and other 
parameters for use with each alternative.  River flows based on operational 
assumptions and reflected in the reservoir releases simulated in CalSim II are 
included in selected boundary conditions in the CVHM input files, along with the 
Delta exports to San Joaquin and Tulare service areas, and the surface water 
deliveries to CVP and SWP users in the Sacramento Valley.  CVHM was used to 
forecast the changes in groundwater levels and groundwater pumping because of 
the alternatives, and results are processed for input into the Statewide Agricultural 
Production (SWAP) model.  The SWAP model then forecasts impacts on 
agricultural production based on pumping lifts and cost of groundwater pumping, 
as described in Chapter 12, Agricultural Resources.  Figure 7A.1 shows the 
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relationship between these tools.  Each model included in Figure 7A.1 provides 
information to the subsequent “downstream” model in order to support the 
impacts analysis.  

The results from this suite of computer models were used to assess potential 
groundwater effects from implementing each alternative considered in the EIS. 

Modeling objectives included evaluating the following potential changes related 
to groundwater resources because of the various alternatives:  

• Changes in groundwater elevations, which result from changes in groundwater 
use and could affect nearby municipal, agricultural, and domestic well yields 

• Changes to groundwater quality based on a potential inducement of migration 
of poor-quality groundwater because of groundwater flow changes 

7A.1.2 Key Components of the Groundwater Modeling Framework 

7A.1.2.1 Model Function 
CVHM was used to forecast groundwater level changes and other impacts to 
groundwater resulting from changes in assumed surface water deliveries from the 
CVP and SWP into the service areas located north and south of the Delta.  More 
specifically, surface water operational changes from project implementation along 
with the effects of climate change were incorporated into CVHM as modified 
boundary inflows into the model domain and as semi-routed and nonrouted 
surface water deliveries to each CVHM water balance subregion (WBS).  In 
addition, forecast climate variations were incorporated as modified precipitation 
and reference evapotranspiration (ET) rates in the model input files. 

The overall construction and calibration of CVHM was left unchanged during this 
analysis.  The only modifications to CVHM involved the prescribed surface water 
inflows and deliveries, which were modified based on simulations performed 
using CalSim II, as well as modified reference ET and precipitation input files to 
reflect potential climate change conditions centered on year 2025.  CalSim II 
flows reflect operations in the Delta based on assumptions related to future 
operations of the project (see Chapter 5, Surface Water Resources and Water 
Supplies).  

The active CVHM domain was subdivided into 21 WBSs, as originally defined by 
the California Department of Water Resources (DWR) (Figure 7A.2).  During 
model simulations, applied water requirements for each WBS were computed 
based on crop type and available water from precipitation, shallow groundwater, 
and surface water (limited by surface water rights). 

Selected major streams flowing through the Central Valley were explicitly 
represented in CVHM.  Observed USGS gage flows were used as inflows into the 
model domain for natural, unregulated rivers and streams.  Reservoir releases on 
regulated rivers were also used as boundary inflows into the model domain.  The 
reservoir releases were modified for each alternative according to operational 
changes and are represented by modified time-series flow data obtained from the 
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CalSim II simulations.  Surface water deliveries to meet a portion of the applied 1 
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water demands were diverted directly from the rivers, according to water rights 
constraints.  Additional surface water was delivered through “nonrouted” methods 
in the model.  Nonrouted surface water deliveries represent water transfers or 
surface water deliveries to a WBS not connected to a stream or major canal.  This 
conveyance typically occurs through small canals or diversion ditches (USGS 
2009).  Some irrigation canals and aqueducts were not included in CVHM, such 
as the California Aqueduct and the Delta-Mendota Canal.  Water delivered 
through these conveyances was simulated in CVHM as nonrouted deliveries, 
directly added to the destination WBS.  The deliveries to WBSs south of the Delta 
from the CVP and SWP and associated conveyance losses were estimated from 
CalSim II simulations and included in CVHM.  The surface water diversion flows 
for the CVP and SWP contractors and settlement contractors in the Sacramento 
Valley were also obtained from CalSim II simulations for each alternative. 

7A.1.2.2 Computer Code Description 
CVHM is a regional groundwater modeling application based on the 
MODFLOW-2000 (MF2K) computer code (USGS 2000) and incorporates a 
variety of additional modules that were specifically developed to interact with 
MF2K and increase the capabilities of the overall modeling package.  The 
additional modules incorporated into the CVHM application are summarized in 
Table C1 of USGS Professional Paper 1766 (USGS 2009).  The package that is 
responsible for simulating the majority of the agricultural water balance is the 
Farm Process (FMP) (USGS 2006).  Within the FMP documentation, the WBSs 
are referred to as “farms”; WBS and farms are used interchangeably in this text.  
FMP computes the applied water demand for each farm based on crop types 
specified in each model cell and computes the availability of water from “natural” 
sources such as precipitation and shallow groundwater.  After the available 
natural water is allocated, FMP computes the amount of water that needs to be 
delivered from other sources, such as surface water deliveries (routed and 
nonrouted) and groundwater pumping to meet the remaining applied water 
demand.  

Another important module integrated into CVHM is the Stream Flow Routing 
(SFR1) package.  This package simulates the routing of surface water through 
virtual channels within the model domain, accounts for surface water diversions 
and deliveries to individual WBSs, tracks the flow and associated stage in surface 
water reaches, and computes stream-aquifer exchange. 

CVHM was chosen to simulate the impacts of the EIS alternatives for three main 
reasons: 

1. Readily available and peer-reviewed.  CVHM was developed, calibrated, and 
tested by USGS and is based on a widely recognized computer code.  It is 
publicly available, and extensive documentation has been published 
describing CVHM as well as all the modules and packages that make up the 
model. 
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2. Geographic extent.  A large potentially impacted area to be evaluated as part 1 
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of this project includes the Sacramento Valley and the San Joaquin Valley 
(including the Tulare Lake area).  Surface water operational changes resulting 
from project operations are defined at the margins of the Central Valley.  The 
CVHM domain covers the entire Central Valley and allows for the efficient 
imposition of boundary conditions throughout the basin.  

3. Model subareas and discretization.  CVHM is divided into 21 WBSs that 
correspond to the historical water balance regions identified by DWR.  Water 
balances are computed for each WBS by the model.  This distribution of areas 
in the Central Valley is consistent with models used by other resource teams, 
provides for consistent model reporting to the other teams, and allows for 
efficient sharing of data with other models.  

7A.1.2.3 General Numerical Model Description  
CVHM simulates surface water flows, groundwater flows, and land subsidence in 
response to stresses from water use and climate variability throughout the entire 
Central Valley.  It uses the MF2K (USGS 2000) groundwater flow model code 
combined with the FMP modular package to simulate groundwater and surface 
water flow, irrigated agriculture, and other key processes in the Central Valley on 
a monthly basis from April 1961 through September 2003.  CVHM is discretized 
laterally over a 20,000-square-mile area and vertically into 10 layers ranging in 
thickness from 50 feet near the land surface to 400 feet at depth.  Layers 4 and 5 
represent the Corcoran Clay member where it exists in portions of the San 
Joaquin Valley.  In the Sacramento Valley, the Corcoran Clay member is not 
present; therefore, the model layering effectively consists of eight layers.  

The FMP allocates water deliveries, simulates crop-applied water demand 
processes, and computes mass balances for the 21 WBSs (or farms) in CVHM.  
The FMP was developed for MF2K to estimate applied irrigation water 
allocations from conjunctively used surface water and groundwater.  It is designed 
to simulate the demand components representing crop irrigation requirements and 
on-farm inefficiency losses, and the supply components representing surface 
water deliveries and supplemental groundwater pumping.  The FMP also 
simulates additional head-dependent inflows and outflows such as canal losses 
and gains, surface runoff, surface water return flows, evaporation, transpiration, 
and deep percolation of excess water.  Unmetered pumping and surface water 
deliveries for the 21 WBSs are also included within the FMP (USGS 2006).  

The original calibration of CVHM by USGS was accomplished using a 
combination of trial-and-error and automated methods.  An autocalibration code 
called UCODE-2005 (USGS 2005) was used to help assess the ability of CVHM 
to estimate the effects of changing stresses on the hydrologic system.  Simulated 
changes in water levels, streamflows, streamflow losses, and subsidence through 
time were compared by USGS to those measured in wells, at streamflow gages, 
and at extensometer sites.  For model calibration, USGS screened groundwater 
levels and surface water stages to obtain a calibration target data set that is 
distributed spatially (geographically and vertically) throughout the Central Valley; 
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available during both wet and dry climatic regimes.  From the available wells 
records, a subset of 170 comparison wells was selected based on perforation 
depths, completeness of record, and locations throughout the Central Valley 
(USGS 2009).  No changes were made to physical parameter values in CVHM for 
this project.  A more detailed description of CVHM is in USGS Professional 
Paper 1766 (USGS 2009). 

7A.2 CVHM Modeling Simulations and Assumptions  

As described in Section 7A.1, groundwater modeling was performed for 
evaluating the alternatives considered in the EIS.  This section describes the 
assumptions for the CVHM simulations of the No Action Alternative, Second 
Basis of Comparison, and other alternatives. 

The following model simulations were performed as the basis of evaluating the 
impacts of the other alternatives: 

• No Action Alternative 
• Second Basis of Comparison 

The following CVHM simulations of other alternatives were also performed: 

• Alternative 1 – for CVHM simulation purposes, considered the same as 
Second Basis of Comparison 

• Alternative 2 – for CVHM simulation purposes, considered the same as No 
Action Alternative 

• Alternative 3 

• Alternative 4 – for CVHM simulation purposes, considered the same as 
Second Basis of Comparison. 

• Alternative 5 

Assumptions for each of these alternatives were developed with the surface water 
modeling tools and are described in Appendix 5. 

The general CVHM modeling assumptions described below pertain to all the 
baseline and alternative runs. 

7A.2.1 Climate Change Assumptions 
Climate variables of interest from a climate-change perspective within CVHM 
include precipitation and reference ET, which are among the required inputs for 
the FMP module to compute the applied water demand.  These two variables are 
formatted as two-dimensional model array input files with one value assigned to 
each surficial model grid cell.  
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simulation period 1961-2003 from Parameter-Elevation Regressions on 
Independent Slopes Model (PRISM) data (Climate Source 2006).  For 
precipitation, PRISM data were interpolated onto the model domain, and 
reference ET data were computed from PRISM temperature data.  Reference ET 
data were computed using the Penman-Monteith estimate of potential ET and are 
used to evaluate the crop potential ET in combination with crop coefficients, and 
minimum and maximum temperatures for each stress period (USGS 2009). 

For the EIS alternative simulations, climate conditions centered on year 2025 
were assumed.  Therefore, to be consistent with the other water supply and 
economics models, the climate input data for CVHM were modified to represent 
potential climate conditions centered on year 2025.  A more detailed description 
of how climate change was incorporated into the CVHM forecast simulations 
follows.  

The CVHM historical monthly precipitation and reference ET values were 
modified to incorporate potential climate change based on the median climate 
change scenario for the early long-term period (centered on 2025) (DWR, 
Reclamation, USFWS, and NMFS 2013). The analysis uses five statistically 
representative climate change scenarios to characterize the central tendency and 
the range of the ensemble uncertainty, including projections representing drier, 
less warming; drier, more warming; wetter, more warming; and wetter, less 
warming conditions as compared with the median projection.  Climate change 
scenarios were developed from an ensemble of 112 bias-corrected, spatially 
downscaled global climate model (GCM) simulations.  These GCM simulations 
were from 16 climate models for Special Report on Emissions Scenarios (SRES) 
A2, A1B, and B1 (Maurer et al. 2007) from the Coupled Model Intercomparison 
Project Phase 3 that are part of the Intergovernmental Panel on Climate Change 
Fourth Assessment Report.  The forecast changes over the 30-year climatological 
period centered on 2025 (i.e., 2011-2040 to represent 2030 timeline) were 
combined with a set of historically observed temperature and precipitation 
(Hamlet and Lettenmaier 2005) to generate climate sequences that maintain 
important multiyear variability.  The approach uses a technique called “quantile 
mapping”, which maps the statistical properties of climate variables from one data 
subset with the time series of events from a different data subset.  

Historical temperature and precipitation data gridded to a 1/8 degree (°) spatial 
resolution across California (Hamlet and Lettenmaier 2005) were obtained from 
the Surface Water Modeling Group at the University of Washington 
(http://www.hydro.washington.edu).  These data are based on the National 
Weather Service cooperative network of weather observations stations, 
augmented by information from the higher quality Global Historical Climatology 
Network stations.  The Hamlet and Lettenmaier (2005) dataset includes the period 
from January 1915 through December 2003. 
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on the median early long-term climate-change scenario (centered on 2025) were 
used in the VIC hydrological model (Liang et al. 1994; Reclamation 2011) to 
simulate reference ET using the Penman–Monteith method (Allen et al. 1998).  

Based on the above assumptions and methods, two sets of monthly fractional 
changes (i.e., perturbation factors) were computed to adjust the CVHM historical 
precipitation and reference ET input model array files.  The first set of monthly 
fractional changes was computed from the historical and modified precipitation at 
each 1/8° VIC grid cell (future precipitation divided by historical precipitation).  
Similarly, the second set of monthly fractional changes was computed from 
reference ET simulated using historical and modified climate inputs that were 
computed using the Penman–Monteith method (Allen et al. 1998) embedded in 
the VIC hydrological model (simulated future reference ET divided by simulated 
reference ET).  The fractional changes were computed for the historical period 
April 1961 through September 2003 for consistency with the CVHM 
simulation period. 

The monthly fractional changes at 1/8° VIC grid cell were then applied to each 
CVHM monthly precipitation and reference ET data set at the corresponding 
CVHM grid cells by spatially mapping the two sets of grids.  A utility tool was 
developed for intersecting the CVHM grid cells with the 1/8° VIC grids to assign 
fractional changes from the 1/8° VIC grid cell to historical precipitation and 
reference ET at each surficial CVHM cell to produce modified precipitation and 
reference ET values for planning level CVHM simulations that incorporate 
potential future climate change centered on year 2025.  Figure 7A.3 illustrates the 
relationship between the VIC model grid and the CVHM grid. 

7A.2.2 Land Use Assumptions 
In CVHM, “the land use attributes are defined in the model on a cell-by-cell basis 
and include urban and agricultural areas, water bodies, and natural vegetation.  
The land use that covered the largest fraction of each 1-mi² model cell was the 
representative land use specified for that cell” (USGS 2009).  Further, the 
agricultural land use is divided into 12 DWR Class 1 crop categories, also referred 
to as “virtual crops”.  As described in USGS 2009, the process of identifying a 
representative land use type and crop category for each model cell is very 
complex over the 42-year hydrologic period with different climate variations.  
This type of data is not readily available publicly, and other land use coverages 
require extensive processing to convert it into a format suitable for CVHM 
simulations.  Thus, generating future land use changes for each cell of the CVHM 
grid was not undertaken in the impacts analysis in this EIS.  In addition, other 
related FMP input files (such as crop coefficients and irrigation efficiencies) 
change over time and need to be updated accordingly with the land use. 

For the EIS groundwater modeling, the land use distribution for water year 2003 
was used for the entire forecast simulation period.  This was the most recent land 
use data available in a format appropriate for the model simulations.  The 
limitation of using the 2003 land use distribution is that some of the most recent 
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included in the simulations.  In addition, projections of land use changes because 
of economic effects and climate change are not considered in CVHM, nor are the 
potential crop changes in response to water supply availability from CVP and 
SWP operational changes from the alternatives (see Chapter 12, Agricultural 
Resources, for a discussion of changes in crops because of water supply 
availability and costs).  However, these assumptions are adequate for the 
comparative analysis required in the EIS.  

7A.2.3 Stream Boundary Inflows Assumptions 
CVHM includes 43 stream boundary inflows, which represent smaller natural 
streams as well as managed reservoir outflows.  Of these, 13 inflows were linked 
to CalSim II reservoir releases.  Natural stream inflows were kept unchanged 
from the original CVHM and therefore are linked to the historical climate data.  It 
should be noted that CalSim II does not include the Tulare Lake area, and all 
stream inflows in that area were kept the same as those from the original CVHM.  

For each alternative simulation, the surface water inflows at specific locations are 
updated in the SFR input file based on time series computed by CalSim II.  
Table 7A.1 lists the CVHM inflow locations at which updated CalSim II flows 
were applied based on simulation results from the corresponding CalSim II nodes.  
Figure 7A.4 provides a map with the stream boundary inflow locations in CVHM. 

Table 7A.1 CVHM Modified Inflow Locations 

CVHM Node 
ID Description 

CalSim II 
Equivalent Nodes 

AMER_374 American River Downstream 
South Folsom Canal 

of Lake Natoma + C9 + D9 

MOKE_173 Mokelumne River below Comanche Reservoir I504 + Original 
CVHM Diversions 
on Mokelumne 
River 

CALV_161 Calaveras 
Reservoir) 

River (release from New Hogan C92 

STAN_146 Stanislaus River
+ SSJ Canal) 

 (below Goodwin + Oakdale Canal C520 + 
D520C 

D520B + 

TUOL_135 Tuolumne River (Don Pedro Reservoir Release) C81 

SACR_205 Sacramento River (Keswick Reservoir Release) C5 

STON_263 Stony Creek (Black Butte Reservoir Release) C42 

FEAT_341 Feather River below Oroville + Palermo Canal C6 + D6 

YUBA_349 Yuba River below Englebright 
+ French Dry Creek inflow 

+ Deer Creek inflow C230 + D230 

MERC_116 Merced River (Lake McClure outflow) C20 

CHOW_080 Chowchilla River (Eastman Lake outflow) C53 

FRES_069 Fresno River (Hensley Lake outflow) C52 

SANJ_054 SJR at Friant Dam (Millerton Lake outflow) C18 
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CVHM includes two different methods to deliver surface water diversions to a 
WBS: semi-routed deliveries and nonrouted deliveries.  These deliveries occur 
through the interaction of the SFR and FMP modules and the WBS.  

Semi-routed deliveries occur through the SFR package to account for water that is 
routed through stream networks.  With the SFR package, CVHM conveys water 
from streams and canals as semi-routed deliveries to WBSs through the FMP 
based on model-computed applied water demand (USGS 2009).  

The nonrouted delivery process allows the model to obtain surface water from a 
source that is not simulated with the stream network.  For instance, not all canals 
are physically simulated within CVHM, but the water conveyed through those 
canals can still be delivered to the appropriate WBSs without actually simulating 
the conveyance features explicitly.  

In the CVHM simulations, the nonrouted surface water supply components have 
first delivery and use priority, and semi-routed surface water deliveries have 
second priority.  If the WBSs water delivery requirements computed by the crop 
consumptive use through FMP are not met using surface water, the FMP 
computes the amount of supplemental groundwater necessary to be pumped from 
“farm” (agricultural production) wells to satisfy the total WBS water demand 
(USGS 2009).  The nonrouted and semi-routed surface water deliveries are 
simulated as monthly transient time series that set the upper bound of available 
surface water for the WBSs.  The actual diversions and deliveries for each WBS 
are driven by agricultural water demand. 

Within the CVHM configuration, nonrouted deliveries tend to be associated with 
the south-of-Delta exports to the San Joaquin Valley service areas, because the 
California Aqueduct and the Delta-Mendota Canal are not simulated in the model.  
Semi-routed deliveries occur in areas where diversions from streams and canals 
are simulated for both settlement contractors and riparian diverters.  Because of 
the difference in water rights allocations and the different CVHM characteristics 
in the Sacramento Valley versus the San Joaquin Valley, the surface water 
allocations are simulated differently, as described below.  Figure 7A.5 shows the 
surface water delivery types for each WBS as simulated in CVHM. 

For the EIS groundwater impacts simulations, the calibrated historical CVHM 
was set up to run in a “predictive mode” (for future planning simulations) with the 
diversion time series fixed at water year 2003 for all semi-routed diversions that 
represent riparian or other water rights users.  This method provides the latest 
available (2003) diversion flows to agricultural water users for an average 
hydrology year with seasonal patterns.  Project water deliveries were developed 
from CalSim II time series, as described below. 

7A.2.4.1 Sacramento Valley 
The Sacramento Valley is defined in CVHM as WBSs 1 through 8 (Figure 7A.2).  
In the Sacramento Valley, the diversion time series for the CVP and SWP 
settlement contractors and CVP contract agricultural diverters were linked to 
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CalSim II time series for consistent project delivery estimates for each alternative.  1 
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Table 7A.2 shows the detailed linkage between CalSim II nodes and CVHM 
diversions nodes for the Sacramento Valley (also shown in Figure 7A.6). 

Table 7A.2 CVHM Diversions linked to CalSim II Flows in the Sacramento Valley 

CVHM 
WBS 

CVHM Node 
ID 

Type of 
Flow 

Description – CVHM 
(CalSim II) 

CalSim II 
Equivalent Node 

1 BELL_0206 – Bella Vista Conduit (ag 
only) 

0.57*D104_PAG 

1 SACR_A223 CVP 
Settlement 
Ag + CVP 
Ag Delivery 

Diversions – 
Sacramento River 
between Keswick and 
Red Bluff (ag only) 

D104_PAG - 
(BELL_0206) + 
(0.86*D104_PSC)  

0a SACR_B223 CVP M&I + 
CVP 
Settlement 
M&I 
Delivery 

Diversions – 
Sacramento River 
between Keswick and 
Red Bluff (M&I only) 

D104_PMI + 
0.14*D104_PSC 

2 CORN_0232 CVP Ag 
Delivery 

Corning Canal D171 

2 TE10_0232 CVP Ag 
Delivery 

Tehama Colusa Canal D172 

3 TE12_0323 CVP Ag 
Delivery 

Tehama Colusa Canal D174 + D178 

3 GLEN_0261 CVP 
Settlement 
Ag Delivery 

Glenn Colusa Canal D143A + D145A 

3 COL_0328 CVP 
Settlement 

Colusa Basin Drain for 
Irrigation Supply 
(Colusa Drain MWC) 

D180 + D182A + 
D18302 

3 DS12_0282 CVP 
Settlement 

Sacramento River Right 
Banks Exports 
(Princeton-Cordova-
Glenn ID, Provident ID, 
Maxwell ID)  

D122A 

4 DS15_0331 CVP 
Settlement 

HD from Sacramento 
River between Red Bluff 
and Knights Landing 
(Maxwell ID, Sycamore 
Family Trust, Roberts 
Ditch IC, RD 108, River 
Garden Farms, Meridian 
Farms WC, Pelger 
Mutual WC, RD 1004, 
Carter MWC, Sutter 
MWC, Tisdale Irrigation 
and Drainage Co) 

D122B + D129A + 
D128 
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CVHM 
WBS 

CVHM Node 
ID 

Type of 
Flow 

Description – CVHM 
(CalSim II) 

CalSim II 
Equivalent Node 

6 DS65_0381 CVP 
Settlement 

Sacramento River Right 
Banks Diversions 
between Knights 
Landing and 
Sacramento  

D163_PSC 

5 DS69_0366 SWP 
Settlement 
Contractors 
in FRSA 

DSA 69 HD from 
Feather River; 
aggregated deliveries 
for DSA 69 including 
from Thermalito 
Complex and Feather 
River diversions 

D7A + D7B + D202 
+ D206A + D206B 

5 YUBA_0351 – HD from Yuba River - 
Diversions for “Big 3” 
diverters, primarily 
YCWA 

D230 

7 DS70-0381 CVP 
Settlement 
Ag Delivery 

HD from Sac River 
between Knights 
Landing and 
Sacramento - all but 
City water 

D162 
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a WBS 0 means that water is diverted from the stream but not delivered to any to any of 
the WBSs. This occurs for M&I diversions not used for crop irrigation. 

The linkage was based on the definition and assumptions of CalSim II and 
CVHM deliveries, and on the spatial approximation of the stream diversion 
location in CVHM.  Each time series is updated in the SFR input file for each 
alternative simulation. 

In addition to the semi-routed deliveries, WBSs 5 and 7 receive water from 
nonrouted deliveries.  However, most of these deliveries are either linked to 
riparian (nonproject) water rights or deliveries from outside the model domain.  
Therefore, WBS 5 and 7 nonrouted deliveries remained unchanged from the 
calibrated CVHM model. 

7A.2.4.2 San Joaquin Valley 
In CVHM, the San Joaquin Valley is defined as WBSs 10 through 21 and 
includes the Tulare Lake portion of the San Joaquin Valley (Figure 7A.2).  In the 
San Joaquin Valley, the majority of agricultural surface water deliveries are 
provided through south-of Delta exports from the CVP and SWP contract 
allocations.  CalSim II time series representing project water deliveries for the 
San Joaquin Valley WBSs were aggregated into one time series for each WBS 
using a spreadsheet-based preprocessing tool.  These time-series data were then 
used for the FMP nonrouted deliveries input file.  The semi-routed deliveries in 
the San Joaquin Valley are either of riparian nature or for other non-project use, 
and therefore were not changed from the historical CVHM.  The only exception 
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deliveries were linked to CalSim II time series (Figure 7A.6): 

• Deliveries for Oakdale Irrigation District North and South San Joaquin 
Irrigation District, simulated in CVHM as the diversions at the South San 
Joaquin Canal near Knights Ferry (SSJK_0147 in Figure 7A.6), were linked to 
CalSim II node D520B 

• Deliveries for Oakdale Irrigation District South, simulated in CVHM as the 
diversions at the Oakdale Canal near Knights Ferry (OAKK_0147 in 
Figure 7A.6), were linked to CalSim II node D520C 

These two semi-routed diversions and deliveries were incorporated into the SFR 
input file along with all the other surface water diversion and boundary inflow 
modifications for each alternative. 

7A.2.5 Model Application Methodology 
For each simulation scenario (project alternatives), boundary inflows in CVHM, 
WBS surface water estimates, and farm delivery estimates were updated with the 
appropriate CalSim II model outputs, which account for assumed operational 
changes for each alternative.  The original 42-year hydrology for water years 
1962 through 2003 was updated with climate conditions centered on year 2025 for 
each predictive simulation.  Thus, impact evaluations assume the dry to wet 
hydrology patterns as indicated from climate model simulations centered on year 
2025.  The simulated groundwater levels for each alternative were compared to 
the No Action Alternative and Second Basis of Comparison simulations.  Model 
outputs were processed such that impacts to groundwater were shown on an 
average monthly basis by water year type, and the analysis was centered on 
potential impacts occurring during the month with the largest agricultural 
deliveries, which generally is July.  The simulation period did not intend to 
provide groundwater levels at exact future dates, but rather provide a range of 
groundwater level changes that could occur from implementing each alternative, 
given assumed future fluctuations in hydrology. 

7A.2.5.1 No Action Alternative and Second Basis of Comparison Models  
The overall purpose of the No Action Alternative and Second Basis of 
Comparison models is to provide a set of baseline conditions for comparison with 
the forecasts of the alternative models to assess whether implementing the 
proposed alternatives are likely to result in substantial changes to groundwater 
resources. 

Preparing the CVHM No Action Alternative model and the Second Basis of 
Comparison model was based on the modified CalSim II flow time series for the 
reservoir outflows and the deliveries to the WBSs in the export service areas.  The 
following are additional assumptions inherent in the predictive version of CVHM: 

• The urban groundwater pumping locations for 2003, the most recent available 
in CVHM, were assumed to remain for the duration of the 42-year predictive 
simulation period.  
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duration of the predictive simulation for nonproject diversions.  

• The land use distribution and associated cropping patterns available in the 
calibrated CVHM at approximately year 2000-2003 were kept constant 
throughout the predictive simulation.  

• The climatic data were updated to represent a wet to dry precipitation pattern 
centered on year 2025. 

7A.2.5.2 Other Alternatives Models 
For each alternative model simulation, the same procedure as described for the No 
Action Alternative and Second Basis of Comparison models was used, with 
similar assumptions, to update flows from the CalSim II simulations.  Detailed 
modeling processes and impacts analysis procedures are described in the next 
section. 

7A.3 CVHM Modeling Results 

A complex and detailed model such as CVHM requires developing and applying 
preprocessing and post-processing tools to create input files, run the model, and 
view and interpret results.  The processing tools range from geographic 
information system (GIS) and spreadsheet-based tools to custom-coded 
programming utilities that use viewing programs such as Golden Software Surfer.  
The general preprocessing and input files development are described in 
Section 7A.2.  The following subsections describe data analyses and results.  

7A.3.1 Post-Processing and Results Analysis 
Output data resulting from CVHM simulations for each alternative were 
processed to provide a graphical depiction of applicable information that support 
the analysis and description of potential impacts to groundwater resources.  As 
discussed previously, the primary outputs from CVHM used in this analysis were 
simulated heads and agricultural groundwater pumping to meet applied water 
demands. 

CVHM outputs simulated hydraulic heads (heads) and groundwater fluxes for 
each model grid cell in each model layer.  Based on analysis of common screen 
elevations of agricultural pumping wells, Model Layer 6 of the original CVHM 
includes the majority of the groundwater extraction.  Actual locations of 
agricultural wells are not represented in the model; they are represented as 
“virtual wells” in model cells representing areas with known groundwater 
pumping and having a corresponding agricultural land use.  The simulated heads 
in each cell for Model Layer 6 only are interpolated using triangulation with 
linear interpolation to facilitate viewing results for the entire Central Valley for 
each alternative.  Because July generally has the highest agricultural groundwater 
pumping during the CVHM timeframe, the results analysis focuses on this month 
for each alternative.  A post-processing utility was developed to create monthly 
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average heads between each alternative and No Action Alternative and each 
alternative and Second Basis of Comparison was then computed, interpolated, and 
displayed on a Central Valley map for change visualization.  The differences were 
computed by subtracting the simulated heads for No Action Alternative and 
Second Basis of Comparison from the simulated heads for the alternatives, 
respectively.   

A resulting positive head difference indicates that heads in the alternative 
simulation are higher than those from the No Action Alternative or Second Basis 
of Comparison simulation to which the alternative simulation is being compared.  
Conversely, a resulting negative head difference indicates that heads in the 
alternative simulation are lower than those from the No Action Alternative or 
Second Basis of Comparison simulation to which the alternative simulation is 
being compared.  Results are provided in Figures 7.15 through 7.60 and a 
narrative of the forecast head differences (i.e., project effect to groundwater 
levels) is provided in Chapter 7, Groundwater Resources and Groundwater 
Quality. 

The results give an indication of the horizontal distribution of the potential 
impacts to groundwater levels in Model Layer 6 for an average month of July for 
each water year type.  To assess the temporal variations in groundwater level 
fluctuations, head difference hydrographs at eight model cells were developed to 
show a range of typical groundwater level variations and changes between 
alternatives and No Action Alternative and Second Basis of Comparison at 
different locations in the Central Valley.  The location of the simulated 
groundwater level time series were chosen based on general areas of USGS wells 
that were used for calibrating CVHM.  The hydrograph plots are shown on a 
CVHM WBS map for the Sacramento Valley and San Joaquin Valley 
(Figures 7.20, 7.21, 7.29, 7.30, 7.38, 7.39, 7.45, 7.46, 7.52, 7.53, 7.59, and 7.60). 

In addition to spatial and temporal representations of groundwater level changes 
associated with the alternatives, agricultural groundwater pumping differences are 
also depicted on a map of the WBSs.  This graphical representation shows which 
areas of the Central Valley are impacted the most by changes in surface water 
deliveries for each alternative.  The data for these results were processed from the 
FMP output files, which include the amount of water used from each available 
source by the farm, based on the computed applied water demand for each WBS 
(Figures 7.22, 7.23, 7.31, and 7.32). 

7A.3.2 Output Data for Other Models  
Simulated heads from CVHM were post-processed for use in evaluating 
agricultural economic impacts related to each alternative.  An agricultural 
economic impact evaluation of each alternative was performed using the SWAP 
model.  For more information on using this model and the results, refer to 
Chapter 12, Agricultural Resources and Appendix 12A.  The simulated heads 
output file was processed to average the July head data for Model Layer 6 for 
each SWAP region.  In addition, processing of CVHM heads for the SWAP 
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non-irrigated portions of each SWAP region.  

As a result, each SWAP region includes one estimated average head change 
representing the agricultural pumping impacts.  This average value was used to 
compute a pumping lift for SWAP input, to compute average electrical cost to 
pump groundwater for irrigation. 

7A.3.3 Model Limitations and Applicability 
Although it is impossible to predict future hydrology, land use, and water use with 
certainty, CVHM was used to forecast impacts to groundwater resources that 
could result from implementing the EIS alternatives to aid in developing the EIS.  
CVHM was used in a comparative manner to estimate potential changes by 
implementing EIS alternative operations versus base conditions.  Mathematical 
models like CVHM can only approximate processes of physical systems.  Models 
are inherently inexact because the mathematical description of the physical 
system is imperfect, and the understanding of interrelated physical processes is 
incomplete.  However, CVHM is a powerful tool that, when used carefully, can 
provide useful insight into processes of the physical system.  The following are 
some known limitations that should be considered when evaluating the forecast 
impacts. 

• CVHM simulates groundwater conditions in the Central Valley with cells on 
1-mile centers.  Therefore, surface water and groundwater features that occur 
at a scale smaller than 1 mile cannot be simulated explicitly in CVHM.  
Likewise, CVHM simulates groundwater conditions using monthly stress 
periods.  Thus, groundwater variations cannot be simulated explicitly in 
CVHM over timeframes shorter than 1 month.  

• The “predictive” (future planning) version of CVHM used for the impacts 
analysis does not include land use changes after year 2003.  Thus, land use 
changes that have occurred since 2003 and those that might occur in the future 
are not considered in the impacts analysis. 

• The future planning version of CVHM incorporates potential climate-change 
effects centered on year 2025 (assumed conditions at year 2030).  It is not 
possible to know whether these potential climate-change effects will actually 
occur in the future, as modeled. 

• Operation of groundwater banks and groundwater transfer programs and how 
implementing the alternatives could affect them is not included in the future 
planning level CVHM simulations. 

• The future planning version of CVHM does not include potential affects from 
planned or unplanned changes in groundwater regulations in California 
(i.e., implementation of California Sustainable Groundwater 
Management Act). 
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• The subsidence package, as implemented in the version of CVHM used for 1 
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the impacts analysis, does not consider the potential reduction in the rate of 
subsidence that would occur as the magnitude of compaction approaches the 
physical thickness of the affected fine-grained interbeds.  Thus, subsidence 
forecasts from the predictive versions of CVHM were judged to be overly 
conservative.  Therefore, a qualitative approach was used for estimating the 
potential for increased land subsidence in areas of the Central Valley that have 
historically experienced inelastic subsidence because of the compaction of 
fine-grained interbeds.  
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Figure 7A.2 Groundwater Model Domain and Water Balance Subregions in the Central Valley



 

 

Figure 7A.3 Relationship between VIC and CVHM Grid Cells  
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Figure 7A.4 Groundwater Model Stream Inflow Locations
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Figure 7A.5 Groundwater Model Surface Water Delivery Types by Water Balance Subregion

LEGEND



!(

!(

!(

!(

!(

!(

!(

!(

Trinity River

Stanis laus R ive
r

Kern River

San Joaquin River

Fe
ath

er 
Riv

er

Sa c ramento River

American River

DS70_0381

YUBA_0351

TE10_0232
CORN_0232

OAKK_0147

SSJK_0147

DS12_0282

DS65_0381

TE12_0323

GLEN_0261

BELL_0206

DS15_0331

COL_0328

SACR_B223

DS69_0366

SACR_A223

CHICO

FRESNO

EUREKA

MODESTO

REDDING

SACRAMENTO

BAKERSFIELD

SAN FRANCISCO

89

2

3

6

5

13

15
18

19

1

4

21

10

7

14

20

11

17

12

16

$0 60 120 Miles

Pacific Ocean

Y
O

S
E

M
IT

E
  Z

:\
M

O
D

E
L

IN
G

\3
W

O
R

K
S

P
A

C
E

\T
O

O
L

K
IT

_
D

E
V

E
L

O
P

M
E

N
T

\C
V

H
M

\C
V

H
M

_
2

0
1

0
\G

IS
\M

A
P

F
IL

E
S

\A
P

P
E

N
D

IX
_

F
IG

U
R

E
S

\F
IG

_
7

A
.6

_
G

R
O

U
N

D
W

A
T

E
R

_
M

O
D

E
L

_
S

U
R

F
A

C
E

_
W

A
T

E
R

_
D

E
L

IV
E

R
IE

S
.M

X
D

  
 5

/2
8

/2
0

1
5

 

!

!

!

NEVADA

CALIFORNIA
CVHM ACTIVE 

DOMAIN

Pacific Ocean

SAN DIEGO

EUREKA

SACRAMENTO

VICINITY MAP $

!( CITY

UNMODIFIED CVHM
DIVERSIONS
MODIFIED CVHM
DIVERSIONS (from CalSim II)

CVHM WATER BALANCE
SUBREGION

Service Layer Credits: Sources: Esri, USGS, NOAA,USGS (2009)

1

Service Layer Credits: Sources: Esri, USGS,
NOAA

Figure 7A.6 Groundwater Model Surface Water Semi-routed Deliveries Locations
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Power Model Documentation 
Appendix 8A provides information about the assumptions, modeling tools, and 
methods used for the Coordinated Long-Term Operation of the Central Valley 
Project (CVP) and State Water Project (SWP) Environmental Impact Statement 
(EIS) Environmental Consequences.  The appendix also provides model result 
processing and interpretation methods used for the impacts analysis and 
descriptions.  Additional information pertaining to the development of the 
analytical tools and the use of input data from other models, is also provided. 

Appendix 8A is organized into two main sections that are briefly described below: 

• Section 8A.1: Power Modeling Methodology and Assumptions 

– The power impacts analysis uses the LTGen and SWP Power spreadsheet 
models to assess and quantify effects of the alternatives on the long-term 
operations and the environment.  This section provides information about 
the modeling approach, equations, and assumptions used by the two power 
models. 

• Section 8A.2: Power Modeling Results  

– This section provides a detailed description of the model simulation output 
formats used in the analysis and interpretation of modeling results for the 
alternatives impacts assessment.   

8A.1 Power Model Methodology and Assumptions 

This section summarizes the power modeling methodology used for the EIS No 
Action Alternative, Second Basis of Comparison, and other alternatives.  There 
are two spreadsheet tools that are used to estimate average annual peaking power 
capacity, energy generation, and energy use at CVP and SWP facilities: 

• LTGen (LTGen_BenchmarkBO_04-01-2015): analyzes CVP facilities 
• SWP_Power (SWP_Gen_J604_02-23-2015): analyzes SWP facilities 

The sections below describe the equations that are used to estimate energy use, 
generation, peaking power capacity, and transmission losses.   

8A.1.1 Energy Use at Pumping Facilities 
Energy use at CVP and SWP pumping facilities are determined using empirical 
energy factors provided by the Western Area Power Authority (Western) for CVP 
facilities and by the Department of Water Resources (DWR) Operations Control 
Office (OCO) for SWP facilities.  For these facilities, energy use is estimated 
using the following equation: 

Draft LTO EIS 8A-1  
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Energy_Factor * (Q in cubic feet/second) 
The tools also estimate whether user-defined off-peak energy use targets can be 
met.  For example, if it is desired that 90 percent of required pumping energy use 
during a particular month occur during off-peak hours, the tools determine 
whether this is feasible given power and flow capacity limits. 

8A.1.2 Energy Generation 
Energy generation at CVP and SWP power facilities are determined using 
empirical energy factors provided by Western for CVP facilities and by the OCO 
for SWP facilities.  For these facilities, energy generation is estimated using the 
following equation: 

Energy Generation (MWh) = 

Energy_Factor * (Q in cubic feet/second) 

8A.1.3 Energy Generation 
Energy generation is limited on a monthly basis by an average power capacity at 
each facility.  At any one time, power capacity can be higher or lower, depending 
upon reservoir levels and scheduled water releases.  Power production in general 
will be high during summer months when reservoir levels are higher and water is 
being released to meet delivery requirements, and power operations are optimized 
to provide the greatest benefit to taxpayers. 

Average monthly power capacity for CVP facilities is estimated using empirical 
equations provided by Western.  The approach used to estimate average monthly 
power capacity for SWP facilities assumes that peak capacity is a function of total 
head and average power plant flow.  The average monthly power capacity is 
estimated using the following equation: 

Power Capacity (in megawatt [MW]) =  

(0.7457 kilowatt/horsepower)*(62.4 pounds/cubic foot)*(1MW/1000 kilowatt)* 
(1 horsepower/(550 pounds per foot/second))*(1/ƞ)*(Head in feet)*(Average 
Power Plant Flow Rate in cubic feet/second) 

8A.1.4 Transmission Losses 
Transmission losses are estimated to estimate energy use and generation at load 
center, as a percentage of energy use or generation. 

8A.1.5 Assumptions Tables 
Tables 8A.1 and 8A.2 show assumptions that are used to estimate energy use and 
transmission losses at CVP and SWP pumping facilities.  Tables 8A.3 and 8A.4 
show assumptions that are used to estimate energy generation, power capacity, 
and transmission losses at CVP and SWP generation facilities. 
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CalSim II results are used as flow and storage inputs for the power models for 
each alternative, using the entire October 1921 to September 2003 simulation 
period.  Climate change and sea-level rise are inherently represented through 
CalSim II outputs.  As mentioned in Appendix 5A, the CalSim II simulations do 
not consider future climate change adaptation that may manage the CVP and SWP 
system in a different manner than today to reduce climate impacts. 

8A.2 Power Model Results 

Power Model results were processed individually for each alternative simulation.  
Tables for total monthly generation capacity, energy generation, energy use, and 
net energy use for both the CVP and SWP are presented in this section in the 
following order: 

• B.1. CVP Total Generating Capacity  
• B.2. CVP Total Energy Generation  
• B.3. CVP Total Energy Use  
• B.4. CVP Net Energy Generation  
• B.5. SWP Total Generating Capacity 
• B.6. SWP Total Energy Generation  
• B.7. SWP Total Energy Use 
• B.8. SWP Net Energy Generation 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 237.5 237.5 237.5 237.5 237.5 237.5 237.5 237.5 237.5 237.5 237.5 237.5
# Units 6 6 6 6 6 6 6 6 6 6 6 6
Capacity/Unit (MW) 16 16 16 16 16 16 16 16 16 16 16 16
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 47.7% 47.7% 47.7% 47.7% 47.7% 47.7% 47.7% 47.7% 47.7% 47.7% 47.7% 47.7%
On Peak Cap Adj Factor 1.05 1.05 1.05 1.50 1.20 2.20 1.60 2.30 1.50 1.05 1.05 1.05
Off Peak Cap Adj Factor 1.05 1.05 1.05 0.00 1.20 2.20 1.60 2.30 1.50 1.05 1.05 1.05

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 297 297 297 297 297 297 297 297 297 297 297 297
# Units 0 0 0 0 0 0 0 0 0 0 0 0
Capacity/Unit (MW) 0 0 0 0 0 0 0 0 0 0 0 0
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 53.7% 53.7% 53.7% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 53.7% 53.7% 53.7%
On Peak Cap Adj Factor 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Off Peak Cap Adj Factor 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 164.8 164.8 164.8 164.8 164.8 164.8 164.8 164.8 164.8 164.8 164.8 164.8
# Units 6 6 6 6 6 6 6 6 6 6 6 6
Capacity/Unit (MW) 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Transmission Loss (%) 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Cap Adj Factor 2.00 2.00 2.00 2.00 2.00 2.00 1.20 1.20 1.20 1.20 2.00 2.00
Off Peak Cap Adj Factor 2.00 2.00 2.00 2.00 2.00 2.00 1.20 1.20 1.20 1.20 2.00 2.00

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2
# Units 6 6 6 6 6 6 6 6 6 6 6 6
Capacity/Unit (MW) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 48.5% 48.5% 48.5% 48.5% 48.5% 48.5% 48.5% 48.5% 48.5% 48.5% 48.5% 48.5%
On Peak Cap Adj Factor 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Off Peak Cap Adj Factor 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) function function function function function function function function function function function function
# Units 8 8 8 8 8 8 8 8 8 8 8 8
Capacity/Unit (MW) function function function function function function function function function function function function
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7%
On Peak Cap Adj Factor 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Off Peak Cap Adj Factor 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) function function function function function function function function function function function function
# Units 12 12 12 12 12 12 12 12 12 12 12 12
Capacity/Unit (MW) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Cap Adj Factor 2.00 2.00 2.00 1.50 1.50 1.50 1.50 1.20 1.20 1.20 1.20 1.20
Off Peak Cap Adj Factor 2.00 2.00 2.00 1.50 1.50 1.50 1.50 1.20 1.20 1.20 1.20 1.20

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9
# Units 6 6 6 6 6 6 6 6 6 6 6 6
Capacity/Unit (MW) 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 76.6% 76.6% 76.6% 76.6% 76.6% 76.6% 76.6% 76.6% 56.6% 56.6% 56.6% 76.6%
On Peak Cap Adj Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Off Peak Cap Adj Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) function function function function function function function function function function function function
# Units 6 6 6 6 6 6 6 6 6 6 6 6
Capacity/Unit (MW) 5 5 5 5 5 5 5 5 5 5 5 5
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Cap Adj Factor 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Off Peak Cap Adj Factor 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50

Jones Pumping Plant

CVP Banks Pumping Plant

Contra Costa Pumping Plant

O'Neill Pumping Plant

CVP San Luis Pumping Plant

San Felipe Pumping Plant (Pacheco)

CVP Dos Amigos Pumping Plant

Folsom Pumping Plant

Table 8A.1. Central Valley Project Pumping Plant Characteristics



Jones Pumping Plant

Table 8A.1. Central Valley Project Pumping Plant Characteristics

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 190 190 190 190 190 190 190 190 190 190 190 190
# Units 0 0 0 0 0 0 0 0 0 0 0 0
Capacity/Unit (MW) 0 0 0 0 0 0 0 0 0 0 0 0
Transmission Loss (%) 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Cap Adj Factor 3.00 4.00 4.00 4.00 4.00 3.00 2.00 2.00 2.00 2.00 2.00 2.00
Off Peak Cap Adj Factor 3.00 4.00 4.00 4.00 4.00 3.00 2.00 2.00 2.00 2.00 2.00 2.00

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 12 12 12 12 12 12 0 0 0 0 0 12
# Units 0 0 0 0 0 0 0 0 0 0 0 0
Capacity/Unit (MW) 0 0 0 0 0 0 0 0 0 0 0 0
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Adj Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Off Peak Adj Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 93.5 93.5 93.5 93.5 93.5 93.5 93.5 93.5 93.5 93.5 93.5 93.5
# Units 0 0 0 0 0 0 0 0 0 0 0 0
Capacity/Unit (MW) 0 0 0 0 0 0 0 0 0 0 0 0
Transmission Loss (%) 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Cap Adj Factor 2.00 2.00 2.00 2.00 2.00 2.00 1.50 1.50 1.50 1.50 1.50 2.00
Off Peak Cap Adj Factor 2.00 2.00 2.00 2.00 2.00 2.00 1.50 1.50 1.50 1.50 1.50 2.00

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
# Units 0 0 0 0 0 0 0 0 0 0 0 0
Capacity/Unit (MW) 0 0 0 0 0 0 0 0 0 0 0 0
Transmission Loss (%) 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Cap Adj Factor 3.00 3.00 3.00 3.00 2.50 2.00 2.00 1.50 1.50 1.50 1.50 1.50
Off Peak Cap Adj Factor 3.00 3.00 3.00 3.00 2.50 2.00 2.00 1.50 1.50 1.50 1.50 1.50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 43.2 43.2 43.2 43.2 43.2 43.2 43.2 43.2 43.2 43.2 43.2 43.2
# Units 0 0 0 0 0 0 0 0 0 0 0 0
Capacity/Unit (MW) 0 0 0 0 0 0 0 0 0 0 0 0
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Cap Adj Factor 2.00 3.00 3.00 3.00 3.00 3.00 1.50 1.50 1.50 1.50 1.50 1.50
Off Peak Cap Adj Factor 2.00 3.00 3.00 3.00 3.00 3.00 1.50 1.50 1.50 1.50 1.50 1.50

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

MW 7 5 6 6 9 11 4 5 15 23 33 9
Transmission Loss (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Percentage of Main Pumps 15.8% 9.2% 5.9% 8.0% 12.5% 13.1% 39.9% 81.1% 35.5% 43.2% 38.6% 17.9%
Percent Eng Off Peak (%) 59.1% 61.6% 67.3% 64.3% 62.0% 59.0% 52.2% 52.9% 49.1% 50.3% 49.8% 61.3%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 42.3 42.3 42.3 42.3 42.3 42.3 42.3 42.3 42.3 42.3 42.3 42.3
# Units 8 8 8 8 8 8 8 8 8 8 8 8
Capacity/Unit (MW) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On Peak Cap Adj Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Off Peak Cap Adj Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

DMC Intertie

Corning Pumping Plant

Red Bluff Pumping Plant

San Luis Other

DMC Other

Tehama Other

Miscellaneous Project Use



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 297 297 297 297 297 297 297 297 297 297 297 297
# Units 0 0 0 0 0 0 0 0 0 0 0 0
Capacity/Unit (MW) 0 0 0 0 0 0 0 0 0 0 0 0
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 53.7% 53.7% 53.7% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 53.7% 53.7% 53.7%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) function function function function function function function function function function function function
# Units 8 8 8 8 8 8 8 8 8 8 8 8
Capacity/Unit (MW) function function function function function function function function function function function function
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7% 89.7%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9 137.9
# Units 6 6 6 6 6 6 6 6 6 6 6 6
Capacity/Unit (MW) 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6 27.6
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Percent Eng Off Peak (%) 76.6% 76.6% 76.6% 76.6% 76.6% 76.6% 76.6% 76.6% 56.6% 56.6% 56.6% 76.6%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 242 242 242 242 242 242 242 242 242 242 242 242
Plant Power Rating (MW) 107.797 107.797 107.797 107.797 107.797 107.797 107.797 107.797 107.797 107.797 107.797 107.797
Transmission Loss (%) 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 295 295 295 295 295 295 295 295 295 295 295 295
Plant Power Rating (MW) 111.9 111.9 111.9 111.9 111.9 111.9 111.9 111.9 111.9 111.9 111.9 111.9
Transmission Loss (%) 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 639 639 639 639 639 639 639 639 639 639 639 639
Plant Power Rating (MW) 246.18 246.18 246.18 246.18 246.18 246.18 246.18 246.18 246.18 246.18 246.18 246.18
Transmission Loss (%) 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51% 1.51%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 2,236 2,236 2,236 2,236 2,236 2,236 2,236 2,236 2,236 2,236 2,236 2,236
Plant Power Rating (MW) 775.84 775.84 775.84 775.84 775.84 775.84 775.84 775.84 775.84 775.84 775.84 775.84
Transmission Loss (%) 1.64% 1.64% 1.64% 1.64% 1.64% 1.64% 1.64% 1.64% 1.64% 1.64% 1.64% 1.64%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 703 703 703 703 703 703 703 703 703 703 703 703
Plant Power Rating (MW) 151.588 151.588 151.588 151.588 151.588 151.588 151.588 151.588 151.588 151.588 151.588 151.588
Transmission Loss (%) 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30% 0.30%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 280 280 280 280 280 280 280 280 280 280 280 280
Plant Power Rating (MW) 69.975 69.975 69.975 69.975 69.975 69.975 69.975 69.975 69.975 69.975 69.975 69.975
Transmission Loss (%) 2.34% 2.34% 2.34% 2.34% 2.34% 2.34% 2.34% 2.34% 2.34% 2.34% 2.34% 2.34%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 797 797 797 797 797 797 797 797 797 797 797 797
Plant Power Rating (MW) 20.69 20.69 20.69 20.69 20.69 20.69 20.69 20.69 20.69 20.69 20.69 20.69
Transmission Loss (%) 2.3% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 72 72 72 72 72 72 72 72 72 72 72 72
Plant Power Rating (MW) 0.746 0.746 0.746 0.746 0.746 0.746 0.746 0.746 0.746 0.746 0.746 0.746
Transmission Loss (%) 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Del Valle Pumping Plant

Teerink (Wheeler Ridge) Pumping Plant

Chrisman (Wind Gap) Pumping Plant

Edmonson Pumping Plant

Pearblossom Pumping Plant

Oso Pumping Plant

South Bay Pumping Plant

Banks Pumping Plant

SWP San Luis Pumping Plant (Gianelli Pumping Plant)

Dos Amigos Pumping Plant

Buena Vista Pumping Plant 

Table 8A.2. State Water Project Pumping Plant Characteristics



Table 8A.2. State Water Project Pumping Plant Characteristics
Banks Pumping Plant

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 77 77 77 77 77 77 77 77 77 77 77 77
Plant Power Rating (MW) 3.021 3.021 3.021 3.021 3.021 3.021 3.021 3.021 3.021 3.021 3.021 3.021
Transmission Loss (%) 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 200 200 200 200 200 200 200 200 200 200 200 200
Plant Power Rating (MW) 8.766 8.766 8.766 8.766 8.766 8.766 8.766 8.766 8.766 8.766 8.766 8.766
Transmission Loss (%) 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32% 1.32%
Percent Eng Off Peak (%) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Las Perillas Pumping Plant 

Badger Hill Pumping Plant 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

` Function Function Function Function Function Function Function Function Function Function Function Function
# Units 2 2 2 2 2 2 2 2 2 2 2 2

Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan 0 Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 0 0 0 0 0 0 0 0 0 0 0 0
Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 2 2 2 2 2 2 2 2 2 2 2 2

Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 2 2 2 2 2 2 2 2 2 2 2 2

Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 5 5 5 5 5 5 5 5 5 5 5 5
Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 3 3 3 3 3 3 3 3 3 3 3 3
Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 3 3 3 3 3 3 3 3 3 3 3 3
Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 2 2 2 2 2 2 2 2 2 2 2 2
Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 2 2 2 2 2 2 2 2 2 2 2 2
Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 8 8 8 8 8 8 8 8 8 8 8 8
Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Share of Total Cap (%) 47.1% 47.1% 47.1% 47.1% 47.1% 47.1% 47.1% 47.1% 47.1% 47.1% 47.1% 47.1%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 6 6 6 6 6 6 6 6 6 6 6 6
Capacity/Unit (MW) 3 3 3 3 3 3 3 3 3 3 3 3
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

Trinity Powerplant - Peaking Operation

Lewiston Powerplant - Baseload Operation

Carr Powerplant - Peaking Operation

Spring Creek Powerplant - Peaking Operation

O'Neill Powerplant - Baseload Operation, flow computation

Shasta Powerplant - Peaking Operation

Keswick Powerplant - Baseload Operation

Folsom Powerplant - Peaking Operation

Nimbus Powerplant - Baseload Operation

New Melones Powerplant - Peaking Operation

CVP San Luis Powerplant - Peaking Operation

Table 8A.3. Central Valley Project Powerplant Characteristics



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
Maximum Flow Capacity (cfs) 16,950 16,950 16,950 16,950 16,950 16,950 16,950 16,950 16,950 16,950 16,950 16,950
Plant Power Rating (MW) 812 812 812 812 812 812 812 812 812 812 812 812
Plant Efficiency 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3%
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
Maximum Flow Capacity (cfs) 17,400 17,400 17,400 17,400 17,400 17,400 17,400 17,400 17,400 17,400 17,400 17,400
Plant Power Rating (MW) 120 120 120 120 120 120 120 120 120 120 120 120
Plant Efficiency 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3% 87.3%
Transmission Loss (%) 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
Capacity/Unit (MW) Function Function Function Function Function Function Function Function Function Function Function Function
# Units 8 8 8 8 8 8 8 8 8 8 8 8

Share of Total Cap (%) 52.9% 52.9% 52.9% 52.9% 52.9% 52.9% 52.9% 52.9% 52.9% 52.9% 52.9% 52.9%
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 105 105 105 105 105 105 105 105 105 105 105 105
Maximum Flow Capacity (cfs) 1,740 1,740 1,740 1,740 1,740 1,740 1,740 1,740 1,740 1,740 1,740 1,740

Plant Power Rating (MW) 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6
Plant Efficiency 80.1% 80.1% 80.1% 80.1% 80.1% 80.1% 80.1% 80.1% 80.1% 80.1% 80.1% 80.1%
Transmission Loss (%) 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 95 95 95 95 95 95 95 95 95 95 95 95
Maximum Flow Capacity (cfs) 2,880 2,880 2,880 2,880 2,880 2,880 2,880 2,880 2,880 2,880 2,880 2,880
Plant Power Rating (MW) 32.90 32.90 32.90 32.90 32.90 32.90 32.90 32.90 32.90 32.90 32.90 32.90
Plant Efficiency 84.00% 84.00% 84.00% 84.00% 84.00% 84.00% 84.00% 84.00% 84.00% 84.00% 84.00% 84.00%
Transmission Loss (%) 5.93% 5.93% 5.93% 5.93% 5.93% 5.93% 5.93% 5.93% 5.93% 5.93% 5.93% 5.93%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 1,113 1,113 1,113 1,113 1,113 1,113 1,113 1,113 1,113 1,113 1,113 1,113
Maximum Flow Capacity (cfs) 2,940 2,940 2,940 2,940 2,940 2,940 2,940 2,940 2,940 2,940 2,940 2,940
Plant Power Rating (MW) 357.90 357.90 357.90 357.90 357.90 357.90 357.90 357.90 357.90 357.90 357.90 357.90
Plant Efficiency 82.03% 82.03% 82.03% 82.03% 82.03% 82.03% 82.03% 82.03% 82.03% 82.03% 82.03% 82.03%
Transmission Loss (%) 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23% 2.23%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) 573 573 573 573 573 573 573 573 573 573 573 573
Maximum Flow Capacity (cfs) 1,564 1,564 1,564 1,564 1,564 1,564 1,564 1,564 1,564 1,564 1,564 1,564
Plant Power Rating (MW) 78.2 78.2 78.2 78.2 78.2 78.2 78.2 78.2 78.2 78.2 78.2 78.2
Plant Efficiency 81.4% 81.4% 81.4% 81.4% 81.4% 81.4% 81.4% 81.4% 81.4% 81.4% 81.4% 81.4%
Transmission Loss (%) 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Energy Factor (kWh/af) Function Function Function Function Function Function Function Function Function Function Function Function
Maximum Flow Capacity (cfs) 17,840 17,840 17,840 17,840 17,840 17,840 17,840 17,840 17,840 17,840 17,840 17,840
Plant Power Rating (MW) 1,260 1,260 1,260 1,260 1,260 1,260 1,260 1,260 1,260 1,260 1,260 1,260
Plant Efficiency 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4%
Transmission Loss (%) 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

Castaic Powerplant

Thermalito Powerplant

SWP San Luis (Gianelli Powerplant)

AlamoPowerplant

Mojave Powerplant

Devil's Canyon Powerplant

W. E. Warner Powerplant

Hyatt (Lake Oroville) Powerplant
Table 8A.4. State Water Project Powerplant Characteristics



B.1. CVP Total Generating Capacity 1 
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,688 1,743 1,810 1,854 1,883 1,895 1,877 1,848 1,785 1,749 1,670 1,647

20% 1,638 1,724 1,772 1,829 1,858 1,872 1,842 1,806 1,719 1,695 1,623 1,615

30% 1,600 1,694 1,744 1,802 1,837 1,842 1,825 1,782 1,671 1,623 1,585 1,599

40% 1,579 1,635 1,710 1,776 1,811 1,812 1,793 1,736 1,634 1,583 1,545 1,553

50% 1,550 1,611 1,681 1,732 1,778 1,782 1,757 1,711 1,607 1,543 1,510 1,516

60% 1,529 1,556 1,622 1,700 1,749 1,752 1,725 1,652 1,564 1,504 1,481 1,473

70% 1,465 1,519 1,588 1,661 1,712 1,714 1,685 1,618 1,524 1,457 1,433 1,432

80% 1,354 1,428 1,521 1,584 1,666 1,675 1,637 1,578 1,440 1,353 1,332 1,342

90% 1,137 1,293 1,403 1,455 1,476 1,502 1,454 1,384 1,203 1,120 1,085 1,103

Full Simulation Period
b 1,476 1,542 1,612 1,685 1,727 1,734 1,705 1,648 1,542 1,468 1,429 1,430

Wet (32%) 1,621 1,696 1,761 1,824 1,860 1,877 1,859 1,831 1,753 1,717 1,645 1,628

Above Normal (16%) 1,465 1,580 1,676 1,762 1,814 1,814 1,793 1,741 1,633 1,590 1,545 1,541

Below Normal (13%) 1,530 1,580 1,669 1,719 1,764 1,757 1,728 1,665 1,559 1,491 1,478 1,483

Dry (24%) 1,441 1,491 1,556 1,637 1,690 1,709 1,680 1,607 1,508 1,434 1,418 1,433

Critical (15%) 1,180 1,221 1,264 1,348 1,374 1,355 1,299 1,205 1,025 832 808 825

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,767 1,807 1,854 1,883 1,910 1,941 1,942 1,899 1,825 1,767 1,751 1,733

20% 1,731 1,790 1,829 1,862 1,891 1,923 1,907 1,856 1,739 1,676 1,669 1,677

30% 1,687 1,768 1,809 1,849 1,876 1,899 1,890 1,808 1,695 1,620 1,608 1,647

40% 1,645 1,727 1,787 1,832 1,865 1,879 1,857 1,770 1,654 1,590 1,571 1,574

50% 1,583 1,686 1,750 1,811 1,846 1,855 1,832 1,745 1,612 1,550 1,541 1,544

60% 1,561 1,629 1,710 1,768 1,811 1,831 1,788 1,701 1,584 1,509 1,487 1,488

70% 1,482 1,568 1,650 1,714 1,771 1,786 1,760 1,669 1,550 1,471 1,439 1,448

80% 1,379 1,450 1,576 1,644 1,719 1,747 1,713 1,616 1,490 1,391 1,387 1,375

90% 1,197 1,360 1,427 1,535 1,569 1,552 1,523 1,429 1,335 1,222 1,183 1,134

Full Simulation Period
b 1,532 1,606 1,675 1,735 1,780 1,795 1,772 1,693 1,574 1,492 1,469 1,474

Wet (32%) 1,679 1,756 1,811 1,857 1,892 1,926 1,920 1,871 1,773 1,717 1,694 1,701

Above Normal (16%) 1,522 1,652 1,747 1,810 1,856 1,877 1,860 1,778 1,653 1,584 1,567 1,564

Below Normal (13%) 1,606 1,671 1,754 1,792 1,830 1,838 1,807 1,718 1,593 1,496 1,481 1,487

Dry (24%) 1,476 1,536 1,607 1,689 1,746 1,771 1,746 1,652 1,533 1,463 1,445 1,456

Critical (15%) 1,250 1,290 1,342 1,416 1,466 1,419 1,366 1,262 1,106 948 902 904

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 78 64 44 29 27 46 65 50 39 18 81 86

20% 92 66 57 33 33 52 64 50 20 -19 46 62

30% 87 74 66 47 39 57 65 26 24 -3 23 48

40% 66 92 76 56 54 67 64 34 20 6 27 21

50% 32 76 69 78 68 73 74 35 5 7 30 28

60% 32 73 88 68 61 79 62 49 20 6 6 16

70% 17 49 62 53 59 72 75 50 27 14 7 16

80% 25 23 55 60 53 72 75 37 51 38 55 33

90% 60 67 25 80 93 50 68 46 132 102 97 31

Full Simulation Period
b 56 64 62 50 53 61 66 45 32 24 40 45

Wet (32%) 58 60 50 33 32 50 60 40 20 0 48 73

Above Normal (16%) 56 72 70 48 42 63 67 36 20 -6 22 23

Below Normal (13%) 75 92 86 72 66 81 79 53 34 5 3 4

Dry (24%) 35 45 52 52 56 63 66 45 25 29 28 23

Critical (15%) 70 69 79 69 91 64 68 57 80 116 94 79

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Capacity (MW)

No Action Alternative

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Table B-1-1. CVP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,688 1,743 1,810 1,854 1,883 1,895 1,877 1,848 1,785 1,749 1,670 1,647

20% 1,638 1,724 1,772 1,829 1,858 1,872 1,842 1,806 1,719 1,695 1,623 1,615

30% 1,600 1,694 1,744 1,802 1,837 1,842 1,825 1,782 1,671 1,623 1,585 1,599

40% 1,579 1,635 1,710 1,776 1,811 1,812 1,793 1,736 1,634 1,583 1,545 1,553

50% 1,550 1,611 1,681 1,732 1,778 1,782 1,757 1,711 1,607 1,543 1,510 1,516

60% 1,529 1,556 1,622 1,700 1,749 1,752 1,725 1,652 1,564 1,504 1,481 1,473

70% 1,465 1,519 1,588 1,661 1,712 1,714 1,685 1,618 1,524 1,457 1,433 1,432

80% 1,354 1,428 1,521 1,584 1,666 1,675 1,637 1,578 1,440 1,353 1,332 1,342

90% 1,137 1,293 1,403 1,455 1,476 1,502 1,454 1,384 1,203 1,120 1,085 1,103

Full Simulation Period
b 1,476 1,542 1,612 1,685 1,727 1,734 1,705 1,648 1,542 1,468 1,429 1,430

Wet (32%) 1,621 1,696 1,761 1,824 1,860 1,877 1,859 1,831 1,753 1,717 1,645 1,628

Above Normal (16%) 1,465 1,580 1,676 1,762 1,814 1,814 1,793 1,741 1,633 1,590 1,545 1,541

Below Normal (13%) 1,530 1,580 1,669 1,719 1,764 1,757 1,728 1,665 1,559 1,491 1,478 1,483

Dry (24%) 1,441 1,491 1,556 1,637 1,690 1,709 1,680 1,607 1,508 1,434 1,418 1,433

Critical (15%) 1,180 1,221 1,264 1,348 1,374 1,355 1,299 1,205 1,025 832 808 825

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,778 1,818 1,852 1,884 1,910 1,945 1,947 1,910 1,837 1,777 1,759 1,753

20% 1,749 1,789 1,828 1,860 1,894 1,930 1,930 1,883 1,766 1,692 1,687 1,696

30% 1,708 1,772 1,814 1,851 1,884 1,900 1,895 1,828 1,717 1,654 1,633 1,659

40% 1,663 1,741 1,781 1,838 1,866 1,882 1,849 1,777 1,670 1,601 1,604 1,600

50% 1,609 1,689 1,744 1,800 1,840 1,851 1,821 1,760 1,644 1,572 1,554 1,569

60% 1,579 1,639 1,695 1,748 1,797 1,814 1,781 1,711 1,603 1,542 1,511 1,510

70% 1,499 1,557 1,632 1,703 1,768 1,784 1,755 1,665 1,567 1,487 1,453 1,465

80% 1,394 1,457 1,570 1,624 1,708 1,738 1,707 1,620 1,506 1,408 1,378 1,372

90% 1,231 1,365 1,434 1,496 1,518 1,545 1,519 1,453 1,343 1,229 1,190 1,181

Full Simulation Period
b 1,551 1,613 1,676 1,732 1,777 1,794 1,775 1,705 1,592 1,512 1,486 1,493

Wet (32%) 1,690 1,756 1,806 1,856 1,894 1,929 1,928 1,885 1,791 1,730 1,713 1,716

Above Normal (16%) 1,527 1,640 1,746 1,802 1,852 1,875 1,862 1,786 1,679 1,615 1,591 1,589

Below Normal (13%) 1,629 1,676 1,751 1,790 1,829 1,832 1,788 1,718 1,607 1,529 1,504 1,501

Dry (24%) 1,504 1,551 1,612 1,686 1,748 1,768 1,745 1,660 1,555 1,479 1,459 1,475

Critical (15%) 1,283 1,319 1,355 1,411 1,444 1,422 1,386 1,288 1,113 967 909 930

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 90 76 43 30 27 50 70 62 51 28 89 106

20% 111 65 55 31 36 58 88 77 46 -3 64 81

30% 109 79 70 49 47 57 70 46 46 32 48 60

40% 84 106 70 62 54 70 56 41 36 18 60 47

50% 58 78 63 67 62 68 63 49 37 29 44 53

60% 49 83 73 48 47 62 56 59 39 38 30 37

70% 34 38 44 42 56 69 71 47 43 31 20 33

80% 39 29 49 40 42 63 69 42 66 55 46 30

90% 94 72 31 41 42 42 64 70 140 109 104 78

Full Simulation Period
b 75 71 64 47 50 61 69 56 50 44 57 64

Wet (32%) 69 60 45 32 34 52 68 54 37 13 68 88

Above Normal (16%) 61 60 70 40 38 62 69 45 45 25 45 48

Below Normal (13%) 99 97 82 70 65 75 60 54 49 39 26 18

Dry (24%) 63 61 57 49 58 59 66 53 46 45 42 42

Critical (15%) 103 98 92 64 70 67 87 83 88 136 101 104

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Capacity (MW)

No Action Alternative

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Table B-1-2. CVP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,688 1,743 1,810 1,854 1,883 1,895 1,877 1,848 1,785 1,749 1,670 1,647

20% 1,638 1,724 1,772 1,829 1,858 1,872 1,842 1,806 1,719 1,695 1,623 1,615

30% 1,600 1,694 1,744 1,802 1,837 1,842 1,825 1,782 1,671 1,623 1,585 1,599

40% 1,579 1,635 1,710 1,776 1,811 1,812 1,793 1,736 1,634 1,583 1,545 1,553

50% 1,550 1,611 1,681 1,732 1,778 1,782 1,757 1,711 1,607 1,543 1,510 1,516

60% 1,529 1,556 1,622 1,700 1,749 1,752 1,725 1,652 1,564 1,504 1,481 1,473

70% 1,465 1,519 1,588 1,661 1,712 1,714 1,685 1,618 1,524 1,457 1,433 1,432

80% 1,354 1,428 1,521 1,584 1,666 1,675 1,637 1,578 1,440 1,353 1,332 1,342

90% 1,137 1,293 1,403 1,455 1,476 1,502 1,454 1,384 1,203 1,120 1,085 1,103

Full Simulation Period
b 1,476 1,542 1,612 1,685 1,727 1,734 1,705 1,648 1,542 1,468 1,429 1,430

Wet (32%) 1,621 1,696 1,761 1,824 1,860 1,877 1,859 1,831 1,753 1,717 1,645 1,628

Above Normal (16%) 1,465 1,580 1,676 1,762 1,814 1,814 1,793 1,741 1,633 1,590 1,545 1,541

Below Normal (13%) 1,530 1,580 1,669 1,719 1,764 1,757 1,728 1,665 1,559 1,491 1,478 1,483

Dry (24%) 1,441 1,491 1,556 1,637 1,690 1,709 1,680 1,607 1,508 1,434 1,418 1,433

Critical (15%) 1,180 1,221 1,264 1,348 1,374 1,355 1,299 1,205 1,025 832 808 825

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,693 1,746 1,805 1,849 1,882 1,891 1,879 1,849 1,777 1,748 1,671 1,650

20% 1,635 1,721 1,772 1,829 1,859 1,867 1,843 1,806 1,725 1,690 1,624 1,612

30% 1,599 1,680 1,744 1,797 1,836 1,839 1,816 1,766 1,655 1,616 1,576 1,579

40% 1,566 1,638 1,710 1,767 1,801 1,801 1,785 1,732 1,619 1,571 1,538 1,547

50% 1,538 1,596 1,668 1,726 1,775 1,774 1,737 1,700 1,598 1,555 1,504 1,510

60% 1,516 1,552 1,617 1,687 1,737 1,733 1,701 1,643 1,537 1,484 1,460 1,457

70% 1,458 1,512 1,571 1,650 1,694 1,699 1,673 1,596 1,506 1,415 1,413 1,413

80% 1,327 1,399 1,504 1,574 1,644 1,639 1,616 1,532 1,439 1,324 1,302 1,310

90% 1,044 1,242 1,372 1,427 1,440 1,483 1,450 1,351 1,173 1,061 1,046 1,029

Full Simulation Period
b 1,460 1,532 1,603 1,672 1,716 1,717 1,692 1,633 1,525 1,450 1,410 1,410

Wet (32%) 1,609 1,690 1,755 1,819 1,856 1,873 1,858 1,830 1,748 1,715 1,641 1,625

Above Normal (16%) 1,458 1,576 1,671 1,757 1,808 1,806 1,785 1,735 1,624 1,577 1,536 1,532

Below Normal (13%) 1,504 1,559 1,648 1,712 1,755 1,743 1,710 1,653 1,546 1,474 1,465 1,468

Dry (24%) 1,428 1,478 1,545 1,622 1,676 1,686 1,657 1,585 1,485 1,403 1,383 1,391

Critical (15%) 1,152 1,205 1,253 1,308 1,344 1,310 1,274 1,159 985 793 768 794

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 5 4 -5 -5 -1 -4 2 1 -8 0 0 3

20% -4 -4 0 -1 1 -5 0 0 6 -5 1 -3

30% -1 -14 1 -4 -1 -3 -9 -17 -16 -7 -9 -20

40% -12 2 -1 -9 -10 -11 -8 -4 -15 -12 -6 -7

50% -13 -15 -13 -6 -3 -8 -20 -11 -9 11 -7 -6

60% -13 -4 -5 -13 -12 -19 -24 -9 -27 -20 -21 -15

70% -7 -6 -17 -11 -19 -16 -11 -23 -17 -41 -20 -19

80% -27 -29 -16 -10 -22 -36 -21 -46 -1 -29 -30 -31

90% -93 -51 -31 -28 -36 -19 -5 -33 -29 -59 -39 -74

Full Simulation Period
b -16 -11 -10 -13 -11 -16 -13 -15 -17 -18 -19 -19

Wet (32%) -12 -5 -6 -6 -4 -4 -2 -1 -6 -2 -4 -3

Above Normal (16%) -7 -4 -5 -5 -5 -7 -8 -6 -10 -13 -9 -9

Below Normal (13%) -26 -21 -21 -8 -9 -14 -17 -12 -13 -16 -13 -15

Dry (24%) -14 -12 -10 -14 -14 -23 -23 -22 -23 -30 -35 -42

Critical (15%) -28 -17 -11 -40 -30 -46 -24 -46 -40 -39 -40 -31

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Capacity (MW)

Table B-1-3. CVP Total Capacity, Monthly Capacity 

No Action Alternative

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,767 1,807 1,854 1,883 1,910 1,941 1,942 1,899 1,825 1,767 1,751 1,733

20% 1,731 1,790 1,829 1,862 1,891 1,923 1,907 1,856 1,739 1,676 1,669 1,677

30% 1,687 1,768 1,809 1,849 1,876 1,899 1,890 1,808 1,695 1,620 1,608 1,647

40% 1,645 1,727 1,787 1,832 1,865 1,879 1,857 1,770 1,654 1,590 1,571 1,574

50% 1,583 1,686 1,750 1,811 1,846 1,855 1,832 1,745 1,612 1,550 1,541 1,544

60% 1,561 1,629 1,710 1,768 1,811 1,831 1,788 1,701 1,584 1,509 1,487 1,488

70% 1,482 1,568 1,650 1,714 1,771 1,786 1,760 1,669 1,550 1,471 1,439 1,448

80% 1,379 1,450 1,576 1,644 1,719 1,747 1,713 1,616 1,490 1,391 1,387 1,375

90% 1,197 1,360 1,427 1,535 1,569 1,552 1,523 1,429 1,335 1,222 1,183 1,134

Full Simulation Period
b 1,532 1,606 1,675 1,735 1,780 1,795 1,772 1,693 1,574 1,492 1,469 1,474

Wet (32%) 1,679 1,756 1,811 1,857 1,892 1,926 1,920 1,871 1,773 1,717 1,694 1,701

Above Normal (16%) 1,522 1,652 1,747 1,810 1,856 1,877 1,860 1,778 1,653 1,584 1,567 1,564

Below Normal (13%) 1,606 1,671 1,754 1,792 1,830 1,838 1,807 1,718 1,593 1,496 1,481 1,487

Dry (24%) 1,476 1,536 1,607 1,689 1,746 1,771 1,746 1,652 1,533 1,463 1,445 1,456

Critical (15%) 1,250 1,290 1,342 1,416 1,466 1,419 1,366 1,262 1,106 948 902 904

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,688 1,743 1,810 1,854 1,883 1,895 1,877 1,848 1,785 1,749 1,670 1,647

20% 1,638 1,724 1,772 1,829 1,858 1,872 1,842 1,806 1,719 1,695 1,623 1,615

30% 1,600 1,694 1,744 1,802 1,837 1,842 1,825 1,782 1,671 1,623 1,585 1,599

40% 1,579 1,635 1,710 1,776 1,811 1,812 1,793 1,736 1,634 1,583 1,545 1,553

50% 1,550 1,611 1,681 1,732 1,778 1,782 1,757 1,711 1,607 1,543 1,510 1,516

60% 1,529 1,556 1,622 1,700 1,749 1,752 1,725 1,652 1,564 1,504 1,481 1,473

70% 1,465 1,519 1,588 1,661 1,712 1,714 1,685 1,618 1,524 1,457 1,433 1,432

80% 1,354 1,428 1,521 1,584 1,666 1,675 1,637 1,578 1,440 1,353 1,332 1,342

90% 1,137 1,293 1,403 1,455 1,476 1,502 1,454 1,384 1,203 1,120 1,085 1,103

Full Simulation Period
b 1,476 1,542 1,612 1,685 1,727 1,734 1,705 1,648 1,542 1,468 1,429 1,430

Wet (32%) 1,621 1,696 1,761 1,824 1,860 1,877 1,859 1,831 1,753 1,717 1,645 1,628

Above Normal (16%) 1,465 1,580 1,676 1,762 1,814 1,814 1,793 1,741 1,633 1,590 1,545 1,541

Below Normal (13%) 1,530 1,580 1,669 1,719 1,764 1,757 1,728 1,665 1,559 1,491 1,478 1,483

Dry (24%) 1,441 1,491 1,556 1,637 1,690 1,709 1,680 1,607 1,508 1,434 1,418 1,433

Critical (15%) 1,180 1,221 1,264 1,348 1,374 1,355 1,299 1,205 1,025 832 808 825

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -78 -64 -44 -29 -27 -46 -65 -50 -39 -18 -81 -86

20% -92 -66 -57 -33 -33 -52 -64 -50 -20 19 -46 -62

30% -87 -74 -66 -47 -39 -57 -65 -26 -24 3 -23 -48

40% -66 -92 -76 -56 -54 -67 -64 -34 -20 -6 -27 -21

50% -32 -76 -69 -78 -68 -73 -74 -35 -5 -7 -30 -28

60% -32 -73 -88 -68 -61 -79 -62 -49 -20 -6 -6 -16

70% -17 -49 -62 -53 -59 -72 -75 -50 -27 -14 -7 -16

80% -25 -23 -55 -60 -53 -72 -75 -37 -51 -38 -55 -33

90% -60 -67 -25 -80 -93 -50 -68 -46 -132 -102 -97 -31

Full Simulation Period
b -56 -64 -62 -50 -53 -61 -66 -45 -32 -24 -40 -45

Wet (32%) -58 -60 -50 -33 -32 -50 -60 -40 -20 0 -48 -73

Above Normal (16%) -56 -72 -70 -48 -42 -63 -67 -36 -20 6 -22 -23

Below Normal (13%) -75 -92 -86 -72 -66 -81 -79 -53 -34 -5 -3 -4

Dry (24%) -35 -45 -52 -52 -56 -63 -66 -45 -25 -29 -28 -23

Critical (15%) -70 -69 -79 -69 -91 -64 -68 -57 -80 -116 -94 -79

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Capacity (MW)

Table B-1-4. CVP Total Capacity, Monthly Capacity 

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,767 1,807 1,854 1,883 1,910 1,941 1,942 1,899 1,825 1,767 1,751 1,733

20% 1,731 1,790 1,829 1,862 1,891 1,923 1,907 1,856 1,739 1,676 1,669 1,677

30% 1,687 1,768 1,809 1,849 1,876 1,899 1,890 1,808 1,695 1,620 1,608 1,647

40% 1,645 1,727 1,787 1,832 1,865 1,879 1,857 1,770 1,654 1,590 1,571 1,574

50% 1,583 1,686 1,750 1,811 1,846 1,855 1,832 1,745 1,612 1,550 1,541 1,544

60% 1,561 1,629 1,710 1,768 1,811 1,831 1,788 1,701 1,584 1,509 1,487 1,488

70% 1,482 1,568 1,650 1,714 1,771 1,786 1,760 1,669 1,550 1,471 1,439 1,448

80% 1,379 1,450 1,576 1,644 1,719 1,747 1,713 1,616 1,490 1,391 1,387 1,375

90% 1,197 1,360 1,427 1,535 1,569 1,552 1,523 1,429 1,335 1,222 1,183 1,134

Full Simulation Period
b 1,532 1,606 1,675 1,735 1,780 1,795 1,772 1,693 1,574 1,492 1,469 1,474

Wet (32%) 1,679 1,756 1,811 1,857 1,892 1,926 1,920 1,871 1,773 1,717 1,694 1,701

Above Normal (16%) 1,522 1,652 1,747 1,810 1,856 1,877 1,860 1,778 1,653 1,584 1,567 1,564

Below Normal (13%) 1,606 1,671 1,754 1,792 1,830 1,838 1,807 1,718 1,593 1,496 1,481 1,487

Dry (24%) 1,476 1,536 1,607 1,689 1,746 1,771 1,746 1,652 1,533 1,463 1,445 1,456

Critical (15%) 1,250 1,290 1,342 1,416 1,466 1,419 1,366 1,262 1,106 948 902 904

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,778 1,818 1,852 1,884 1,910 1,945 1,947 1,910 1,837 1,777 1,759 1,753

20% 1,749 1,789 1,828 1,860 1,894 1,930 1,930 1,883 1,766 1,692 1,687 1,696

30% 1,708 1,772 1,814 1,851 1,884 1,900 1,895 1,828 1,717 1,654 1,633 1,659

40% 1,663 1,741 1,781 1,838 1,866 1,882 1,849 1,777 1,670 1,601 1,604 1,600

50% 1,609 1,689 1,744 1,800 1,840 1,851 1,821 1,760 1,644 1,572 1,554 1,569

60% 1,579 1,639 1,695 1,748 1,797 1,814 1,781 1,711 1,603 1,542 1,511 1,510

70% 1,499 1,557 1,632 1,703 1,768 1,784 1,755 1,665 1,567 1,487 1,453 1,465

80% 1,394 1,457 1,570 1,624 1,708 1,738 1,707 1,620 1,506 1,408 1,378 1,372

90% 1,231 1,365 1,434 1,496 1,518 1,545 1,519 1,453 1,343 1,229 1,190 1,181

Full Simulation Period
b 1,551 1,613 1,676 1,732 1,777 1,794 1,775 1,705 1,592 1,512 1,486 1,493

Wet (32%) 1,690 1,756 1,806 1,856 1,894 1,929 1,928 1,885 1,791 1,730 1,713 1,716

Above Normal (16%) 1,527 1,640 1,746 1,802 1,852 1,875 1,862 1,786 1,679 1,615 1,591 1,589

Below Normal (13%) 1,629 1,676 1,751 1,790 1,829 1,832 1,788 1,718 1,607 1,529 1,504 1,501

Dry (24%) 1,504 1,551 1,612 1,686 1,748 1,768 1,745 1,660 1,555 1,479 1,459 1,475

Critical (15%) 1,283 1,319 1,355 1,411 1,444 1,422 1,386 1,288 1,113 967 909 930

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 12 12 -2 1 -1 5 5 11 12 10 8 20

20% 18 -2 -2 -2 3 7 24 27 27 16 18 19

30% 22 5 5 3 8 0 5 20 23 35 25 12

40% 18 14 -6 5 0 3 -7 7 16 11 33 26

50% 26 3 -6 -11 -6 -4 -11 14 31 22 14 25

60% 17 9 -15 -20 -14 -17 -7 10 19 32 24 21

70% 17 -11 -18 -10 -3 -3 -4 -4 17 17 13 17

80% 14 7 -6 -20 -11 -9 -6 5 15 17 -9 -3

90% 34 5 7 -40 -51 -8 -4 24 8 7 7 47

Full Simulation Period
b 19 7 1 -3 -2 -1 3 12 18 20 17 19

Wet (32%) 11 0 -5 -1 3 3 8 14 17 13 19 15

Above Normal (16%) 5 -11 -1 -7 -4 -2 1 8 25 31 23 24

Below Normal (13%) 23 5 -3 -2 -2 -6 -19 1 14 34 23 14

Dry (24%) 28 15 5 -3 3 -3 0 9 22 16 14 19

Critical (15%) 33 29 13 -5 -22 3 20 26 7 19 7 26

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Capacity (MW)

Table B-1-5. CVP Total Capacity, Monthly Capacity 

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,767 1,807 1,854 1,883 1,910 1,941 1,942 1,899 1,825 1,767 1,751 1,733

20% 1,731 1,790 1,829 1,862 1,891 1,923 1,907 1,856 1,739 1,676 1,669 1,677

30% 1,687 1,768 1,809 1,849 1,876 1,899 1,890 1,808 1,695 1,620 1,608 1,647

40% 1,645 1,727 1,787 1,832 1,865 1,879 1,857 1,770 1,654 1,590 1,571 1,574

50% 1,583 1,686 1,750 1,811 1,846 1,855 1,832 1,745 1,612 1,550 1,541 1,544

60% 1,561 1,629 1,710 1,768 1,811 1,831 1,788 1,701 1,584 1,509 1,487 1,488

70% 1,482 1,568 1,650 1,714 1,771 1,786 1,760 1,669 1,550 1,471 1,439 1,448

80% 1,379 1,450 1,576 1,644 1,719 1,747 1,713 1,616 1,490 1,391 1,387 1,375

90% 1,197 1,360 1,427 1,535 1,569 1,552 1,523 1,429 1,335 1,222 1,183 1,134

Full Simulation Period
b 1,532 1,606 1,675 1,735 1,780 1,795 1,772 1,693 1,574 1,492 1,469 1,474

Wet (32%) 1,679 1,756 1,811 1,857 1,892 1,926 1,920 1,871 1,773 1,717 1,694 1,701

Above Normal (16%) 1,522 1,652 1,747 1,810 1,856 1,877 1,860 1,778 1,653 1,584 1,567 1,564

Below Normal (13%) 1,606 1,671 1,754 1,792 1,830 1,838 1,807 1,718 1,593 1,496 1,481 1,487

Dry (24%) 1,476 1,536 1,607 1,689 1,746 1,771 1,746 1,652 1,533 1,463 1,445 1,456

Critical (15%) 1,250 1,290 1,342 1,416 1,466 1,419 1,366 1,262 1,106 948 902 904

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,693 1,746 1,805 1,849 1,882 1,891 1,879 1,849 1,777 1,748 1,671 1,650

20% 1,635 1,721 1,772 1,829 1,859 1,867 1,843 1,806 1,725 1,690 1,624 1,612

30% 1,599 1,680 1,744 1,797 1,836 1,839 1,816 1,766 1,655 1,616 1,576 1,579

40% 1,566 1,638 1,710 1,767 1,801 1,801 1,785 1,732 1,619 1,571 1,538 1,547

50% 1,538 1,596 1,668 1,726 1,775 1,774 1,737 1,700 1,598 1,555 1,504 1,510

60% 1,516 1,552 1,617 1,687 1,737 1,733 1,701 1,643 1,537 1,484 1,460 1,457

70% 1,458 1,512 1,571 1,650 1,694 1,699 1,673 1,596 1,506 1,415 1,413 1,413

80% 1,327 1,399 1,504 1,574 1,644 1,639 1,616 1,532 1,439 1,324 1,302 1,310

90% 1,044 1,242 1,372 1,427 1,440 1,483 1,450 1,351 1,173 1,061 1,046 1,029

Full Simulation Period
b 1,460 1,532 1,603 1,672 1,716 1,717 1,692 1,633 1,525 1,450 1,410 1,410

Wet (32%) 1,609 1,690 1,755 1,819 1,856 1,873 1,858 1,830 1,748 1,715 1,641 1,625

Above Normal (16%) 1,458 1,576 1,671 1,757 1,808 1,806 1,785 1,735 1,624 1,577 1,536 1,532

Below Normal (13%) 1,504 1,559 1,648 1,712 1,755 1,743 1,710 1,653 1,546 1,474 1,465 1,468

Dry (24%) 1,428 1,478 1,545 1,622 1,676 1,686 1,657 1,585 1,485 1,403 1,383 1,391

Critical (15%) 1,152 1,205 1,253 1,308 1,344 1,310 1,274 1,159 985 793 768 794

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -74 -61 -49 -34 -28 -50 -63 -49 -48 -18 -81 -84

20% -96 -70 -57 -33 -32 -56 -64 -50 -14 14 -44 -65

30% -88 -88 -65 -51 -40 -60 -75 -43 -40 -4 -32 -68

40% -79 -89 -77 -65 -64 -78 -72 -39 -35 -19 -33 -27

50% -45 -90 -82 -84 -72 -81 -95 -46 -15 5 -37 -34

60% -45 -77 -93 -81 -73 -98 -87 -58 -47 -26 -27 -31

70% -24 -55 -79 -64 -78 -88 -86 -73 -44 -55 -27 -35

80% -52 -51 -72 -70 -75 -108 -97 -84 -51 -67 -85 -64

90% -153 -118 -56 -108 -129 -69 -73 -79 -161 -161 -136 -106

Full Simulation Period
b -72 -74 -72 -63 -64 -78 -80 -60 -48 -42 -59 -64

Wet (32%) -70 -65 -56 -38 -36 -53 -62 -41 -26 -2 -53 -76

Above Normal (16%) -64 -75 -76 -53 -47 -70 -75 -43 -30 -8 -31 -32

Below Normal (13%) -101 -113 -107 -80 -75 -95 -96 -65 -47 -22 -16 -19

Dry (24%) -48 -58 -62 -67 -70 -86 -89 -66 -48 -60 -62 -66

Critical (15%) -97 -85 -89 -109 -121 -110 -92 -103 -121 -155 -133 -110

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Capacity (MW)

Table B-1-6. CVP Total Capacity, Monthly Capacity 

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



B.2. CVP Total Energy Generation 1 

2   



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 409 413 641 689 671 696 492 616 619 756 585 630

20% 372 380 338 490 622 569 397 549 577 729 549 597

30% 329 310 240 381 471 363 358 514 561 705 536 469

40% 292 274 190 235 245 267 334 478 544 662 511 414

50% 270 231 175 201 205 229 318 464 527 644 496 342

60% 239 183 167 179 173 194 302 442 495 630 476 285

70% 210 162 146 152 141 171 282 415 479 598 451 250

80% 186 140 131 137 130 151 249 350 435 551 421 215

90% 159 118 105 120 110 141 217 291 350 474 359 184

Full Simulation Period
b 273 255 260 317 322 329 343 461 514 631 487 376

Wet (32%) 317 318 441 558 513 557 447 580 568 683 542 598

Above Normal (16%) 268 263 259 320 454 367 370 484 544 708 527 421

Below Normal (13%) 310 258 175 186 266 220 318 455 540 679 529 289

Dry (24%) 254 232 154 183 145 183 263 406 511 607 457 246

Critical (15%) 184 149 123 134 111 135 242 271 345 431 333 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 295 659 692 684 702 486 626 696 779 637 441

20% 339 256 436 584 637 584 393 572 655 757 588 370

30% 303 233 242 439 446 357 350 535 623 732 569 334

40% 268 220 194 266 287 256 325 507 602 711 549 315

50% 236 204 182 211 220 232 313 493 577 683 525 297

60% 212 180 169 177 175 194 289 470 553 654 501 278

70% 201 168 148 156 141 177 276 445 530 627 477 258

80% 172 138 134 143 133 154 248 372 481 571 436 225

90% 152 125 112 121 115 141 217 318 390 470 389 186

Full Simulation Period
b 256 215 278 336 331 334 334 481 569 655 514 305

Wet (32%) 297 269 491 582 521 549 428 586 636 697 573 399

Above Normal (16%) 245 215 245 362 479 396 341 513 618 740 571 341

Below Normal (13%) 282 221 188 231 280 246 323 496 612 724 575 306

Dry (24%) 243 183 158 179 150 181 262 433 542 637 463 251

Critical (15%) 180 145 134 134 107 140 253 286 376 442 357 154

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 -118 18 2 14 6 -6 9 77 23 52 -189

20% -33 -124 98 94 16 14 -5 22 78 28 38 -227

30% -25 -77 2 58 -25 -6 -8 21 62 27 33 -135

40% -24 -55 4 30 41 -11 -9 29 58 49 38 -99

50% -34 -27 7 11 15 3 -5 29 49 39 29 -45

60% -28 -3 2 -2 2 0 -13 28 58 24 25 -7

70% -9 6 2 4 0 7 -7 30 51 29 26 8

80% -14 -3 3 5 3 3 -1 22 46 20 15 9

90% -7 7 7 1 5 0 1 27 40 -5 30 2

Full Simulation Period
b -17 -40 18 19 9 6 -9 21 55 24 28 -71

Wet (32%) -20 -49 50 24 8 -8 -19 5 67 14 31 -199

Above Normal (16%) -23 -47 -15 43 26 28 -29 30 74 33 43 -80

Below Normal (13%) -28 -37 12 45 14 26 5 41 73 45 47 16

Dry (24%) -11 -49 4 -4 5 -2 -1 27 31 29 6 5

Critical (15%) -4 -4 11 1 -4 5 11 15 31 11 24 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Generation (GWh)

No Action Alternative

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Table B-2-1. CVP Total Generation, Monthly Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 409 413 641 689 671 696 492 616 619 756 585 630

20% 372 380 338 490 622 569 397 549 577 729 549 597

30% 329 310 240 381 471 363 358 514 561 705 536 469

40% 292 274 190 235 245 267 334 478 544 662 511 414

50% 270 231 175 201 205 229 318 464 527 644 496 342

60% 239 183 167 179 173 194 302 442 495 630 476 285

70% 210 162 146 152 141 171 282 415 479 598 451 250

80% 186 140 131 137 130 151 249 350 435 551 421 215

90% 159 118 105 120 110 141 217 291 350 474 359 184

Full Simulation Period
b 273 255 260 317 322 329 343 461 514 631 487 376

Wet (32%) 317 318 441 558 513 557 447 580 568 683 542 598

Above Normal (16%) 268 263 259 320 454 367 370 484 544 708 527 421

Below Normal (13%) 310 258 175 186 266 220 318 455 540 679 529 289

Dry (24%) 254 232 154 183 145 183 263 406 511 607 457 246

Critical (15%) 184 149 123 134 111 135 242 271 345 431 333 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 306 662 691 701 710 489 598 648 775 610 459

20% 342 256 426 590 650 583 393 551 635 759 578 387

30% 314 227 242 427 458 367 360 507 590 741 557 358

40% 275 216 199 254 283 258 330 493 564 720 538 328

50% 245 204 181 203 220 223 314 469 548 678 525 302

60% 222 180 170 173 179 192 291 442 518 657 513 279

70% 202 164 149 156 142 171 271 421 511 624 482 257

80% 176 145 133 134 128 153 250 363 453 561 445 227

90% 158 124 113 122 109 136 222 300 381 474 387 191

Full Simulation Period
b 262 215 279 333 336 335 338 462 542 658 512 314

Wet (32%) 298 268 493 584 537 551 430 562 593 712 576 407

Above Normal (16%) 249 222 245 350 477 401 346 482 580 736 550 341

Below Normal (13%) 284 211 187 228 283 245 332 476 580 711 557 347

Dry (24%) 256 184 162 175 146 180 265 416 532 635 471 251

Critical (15%) 189 150 132 130 113 139 253 285 373 445 360 160

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 -107 21 2 31 14 -3 -19 30 19 25 -171

20% -29 -124 88 100 29 14 -4 1 58 30 29 -210

30% -14 -83 3 46 -13 4 3 -7 29 36 21 -111

40% -18 -58 9 18 37 -8 -4 15 20 58 27 -85

50% -25 -27 6 3 15 -7 -5 5 21 34 29 -40

60% -17 -3 3 -6 6 -1 -10 -1 23 27 36 -6

70% -8 2 3 4 0 0 -11 6 32 25 32 7

80% -11 4 2 -3 -2 2 0 12 18 11 24 11

90% -1 6 9 2 -1 -5 5 9 31 -1 27 7

Full Simulation Period
b -11 -40 19 17 14 7 -5 1 28 27 26 -62

Wet (32%) -19 -50 53 27 23 -6 -17 -18 24 29 34 -191

Above Normal (16%) -18 -41 -14 30 24 33 -24 -1 36 29 23 -80

Below Normal (13%) -25 -47 12 42 18 25 14 21 40 32 28 58

Dry (24%) 2 -47 8 -7 1 -2 2 10 21 28 14 5

Critical (15%) 6 1 9 -4 1 4 11 14 28 14 28 14

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Generation (GWh)

Table B-2-2. CVP Total Generation, Monthly Generation 

No Action Alternative

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 409 413 641 689 671 696 492 616 619 756 585 630

20% 372 380 338 490 622 569 397 549 577 729 549 597

30% 329 310 240 381 471 363 358 514 561 705 536 469

40% 292 274 190 235 245 267 334 478 544 662 511 414

50% 270 231 175 201 205 229 318 464 527 644 496 342

60% 239 183 167 179 173 194 302 442 495 630 476 285

70% 210 162 146 152 141 171 282 415 479 598 451 250

80% 186 140 131 137 130 151 249 350 435 551 421 215

90% 159 118 105 120 110 141 217 291 350 474 359 184

Full Simulation Period
b 273 255 260 317 322 329 343 461 514 631 487 376

Wet (32%) 317 318 441 558 513 557 447 580 568 683 542 598

Above Normal (16%) 268 263 259 320 454 367 370 484 544 708 527 421

Below Normal (13%) 310 258 175 186 266 220 318 455 540 679 529 289

Dry (24%) 254 232 154 183 145 183 263 406 511 607 457 246

Critical (15%) 184 149 123 134 111 135 242 271 345 431 333 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 404 410 647 689 671 694 491 627 618 752 574 628

20% 365 380 341 486 622 563 404 562 578 722 553 598

30% 328 316 236 381 459 362 368 513 557 705 534 468

40% 284 281 188 233 245 266 334 482 541 660 514 418

50% 269 226 173 201 205 229 327 460 525 648 498 351

60% 244 182 163 178 173 199 304 439 493 634 471 277

70% 220 161 145 153 139 170 281 412 472 601 451 248

80% 183 140 131 137 127 151 258 343 432 548 416 217

90% 155 113 102 120 108 136 233 308 350 463 365 184

Full Simulation Period
b 273 254 258 317 321 328 348 463 509 628 485 378

Wet (32%) 313 320 438 558 512 554 446 585 567 685 538 598

Above Normal (16%) 266 254 259 321 454 368 370 489 542 708 523 419

Below Normal (13%) 307 257 173 186 265 221 334 458 533 675 520 294

Dry (24%) 254 231 153 183 145 183 273 404 505 604 459 247

Critical (15%) 192 149 120 135 110 132 250 270 336 414 337 153

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5 -3 6 0 0 -2 -1 10 -1 -4 -11 -1

20% -6 0 3 -4 0 -6 7 13 1 -6 4 1

30% -1 6 -3 0 -13 -1 10 -1 -4 0 -2 -1

40% -8 6 -2 -2 0 -1 0 5 -3 -2 3 4

50% -1 -5 -2 0 0 0 9 -4 -2 3 2 9

60% 4 -1 -4 0 0 5 2 -3 -2 4 -5 -8

70% 11 -1 -1 1 -3 0 -2 -3 -7 2 1 -2

80% -3 -1 0 0 -3 0 9 -7 -3 -3 -5 1

90% -4 -5 -2 0 -2 -5 16 17 0 -12 6 0

Full Simulation Period
b -1 -1 -2 1 -1 -1 5 2 -5 -3 -2 2

Wet (32%) -4 2 -3 1 -1 -3 -1 5 -1 2 -4 1

Above Normal (16%) -2 -8 -1 1 0 1 -1 5 -2 0 -5 -2

Below Normal (13%) -3 -1 -2 -1 -1 1 15 3 -7 -4 -9 4

Dry (24%) -1 -1 -1 0 0 0 9 -2 -6 -3 2 1

Critical (15%) 8 0 -3 1 -1 -3 8 -1 -9 -17 4 8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Generation (GWh)

Table B-2-3. CVP Total Generation, Monthly Generation 

No Action Alternative

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 295 659 692 684 702 486 626 696 779 637 441

20% 339 256 436 584 637 584 393 572 655 757 588 370

30% 303 233 242 439 446 357 350 535 623 732 569 334

40% 268 220 194 266 287 256 325 507 602 711 549 315

50% 236 204 182 211 220 232 313 493 577 683 525 297

60% 212 180 169 177 175 194 289 470 553 654 501 278

70% 201 168 148 156 141 177 276 445 530 627 477 258

80% 172 138 134 143 133 154 248 372 481 571 436 225

90% 152 125 112 121 115 141 217 318 390 470 389 186

Full Simulation Period
b 256 215 278 336 331 334 334 481 569 655 514 305

Wet (32%) 297 269 491 582 521 549 428 586 636 697 573 399

Above Normal (16%) 245 215 245 362 479 396 341 513 618 740 571 341

Below Normal (13%) 282 221 188 231 280 246 323 496 612 724 575 306

Dry (24%) 243 183 158 179 150 181 262 433 542 637 463 251

Critical (15%) 180 145 134 134 107 140 253 286 376 442 357 154

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 409 413 641 689 671 696 492 616 619 756 585 630

20% 372 380 338 490 622 569 397 549 577 729 549 597

30% 329 310 240 381 471 363 358 514 561 705 536 469

40% 292 274 190 235 245 267 334 478 544 662 511 414

50% 270 231 175 201 205 229 318 464 527 644 496 342

60% 239 183 167 179 173 194 302 442 495 630 476 285

70% 210 162 146 152 141 171 282 415 479 598 451 250

80% 186 140 131 137 130 151 249 350 435 551 421 215

90% 159 118 105 120 110 141 217 291 350 474 359 184

Full Simulation Period
b 273 255 260 317 322 329 343 461 514 631 487 376

Wet (32%) 317 318 441 558 513 557 447 580 568 683 542 598

Above Normal (16%) 268 263 259 320 454 367 370 484 544 708 527 421

Below Normal (13%) 310 258 175 186 266 220 318 455 540 679 529 289

Dry (24%) 254 232 154 183 145 183 263 406 511 607 457 246

Critical (15%) 184 149 123 134 111 135 242 271 345 431 333 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -6 118 -18 -2 -14 -6 6 -9 -77 -23 -52 189

20% 33 124 -98 -94 -16 -14 5 -22 -78 -28 -38 227

30% 25 77 -2 -58 25 6 8 -21 -62 -27 -33 135

40% 24 55 -4 -30 -41 11 9 -29 -58 -49 -38 99

50% 34 27 -7 -11 -15 -3 5 -29 -49 -39 -29 45

60% 28 3 -2 2 -2 0 13 -28 -58 -24 -25 7

70% 9 -6 -2 -4 0 -7 7 -30 -51 -29 -26 -8

80% 14 3 -3 -5 -3 -3 1 -22 -46 -20 -15 -9

90% 7 -7 -7 -1 -5 0 -1 -27 -40 5 -30 -2

Full Simulation Period
b 17 40 -18 -19 -9 -6 9 -21 -55 -24 -28 71

Wet (32%) 20 49 -50 -24 -8 8 19 -5 -67 -14 -31 199

Above Normal (16%) 23 47 15 -43 -26 -28 29 -30 -74 -33 -43 80

Below Normal (13%) 28 37 -12 -45 -14 -26 -5 -41 -73 -45 -47 -16

Dry (24%) 11 49 -4 4 -5 2 1 -27 -31 -29 -6 -5

Critical (15%) 4 4 -11 -1 4 -5 -11 -15 -31 -11 -24 -9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Generation (GWh)

Table B-2-4. CVP Total Generation, Monthly Generation 

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 295 659 692 684 702 486 626 696 779 637 441

20% 339 256 436 584 637 584 393 572 655 757 588 370

30% 303 233 242 439 446 357 350 535 623 732 569 334

40% 268 220 194 266 287 256 325 507 602 711 549 315

50% 236 204 182 211 220 232 313 493 577 683 525 297

60% 212 180 169 177 175 194 289 470 553 654 501 278

70% 201 168 148 156 141 177 276 445 530 627 477 258

80% 172 138 134 143 133 154 248 372 481 571 436 225

90% 152 125 112 121 115 141 217 318 390 470 389 186

Full Simulation Period
b 256 215 278 336 331 334 334 481 569 655 514 305

Wet (32%) 297 269 491 582 521 549 428 586 636 697 573 399

Above Normal (16%) 245 215 245 362 479 396 341 513 618 740 571 341

Below Normal (13%) 282 221 188 231 280 246 323 496 612 724 575 306

Dry (24%) 243 183 158 179 150 181 262 433 542 637 463 251

Critical (15%) 180 145 134 134 107 140 253 286 376 442 357 154

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 306 662 691 701 710 489 598 648 775 610 459

20% 342 256 426 590 650 583 393 551 635 759 578 387

30% 314 227 242 427 458 367 360 507 590 741 557 358

40% 275 216 199 254 283 258 330 493 564 720 538 328

50% 245 204 181 203 220 223 314 469 548 678 525 302

60% 222 180 170 173 179 192 291 442 518 657 513 279

70% 202 164 149 156 142 171 271 421 511 624 482 257

80% 176 145 133 134 128 153 250 363 453 561 445 227

90% 158 124 113 122 109 136 222 300 381 474 387 191

Full Simulation Period
b 262 215 279 333 336 335 338 462 542 658 512 314

Wet (32%) 298 268 493 584 537 551 430 562 593 712 576 407

Above Normal (16%) 249 222 245 350 477 401 346 482 580 736 550 341

Below Normal (13%) 284 211 187 228 283 245 332 476 580 711 557 347

Dry (24%) 256 184 162 175 146 180 265 416 532 635 471 251

Critical (15%) 189 150 132 130 113 139 253 285 373 445 360 160

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 11 3 -1 17 8 3 -28 -48 -4 -27 17

20% 4 0 -9 5 13 0 0 -21 -21 2 -10 17

30% 11 -6 0 -12 13 10 10 -28 -33 10 -12 24

40% 7 -3 6 -12 -4 3 6 -14 -38 9 -11 13

50% 9 -1 -2 -8 0 -9 0 -24 -28 -5 0 5

60% 10 1 1 -4 4 -1 3 -28 -35 3 12 1

70% 2 -3 1 0 1 -6 -4 -24 -19 -4 6 -1

80% 4 7 -1 -8 -5 -1 1 -9 -28 -9 9 2

90% 7 -1 1 0 -6 -5 4 -18 -8 4 -2 5

Full Simulation Period
b 6 0 1 -3 5 1 3 -19 -27 2 -2 9

Wet (32%) 1 -2 2 3 16 2 2 -24 -43 15 3 8

Above Normal (16%) 4 6 0 -12 -2 5 5 -31 -38 -4 -21 0

Below Normal (13%) 3 -10 -1 -3 3 -1 9 -20 -33 -12 -18 42

Dry (24%) 13 1 4 -3 -4 0 3 -17 -10 -2 8 0

Critical (15%) 9 5 -2 -4 6 -1 0 -1 -3 3 4 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Generation (GWh)

Table B-2-5. CVP Total Generation, Monthly Generation 

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 415 295 659 692 684 702 486 626 696 779 637 441

20% 339 256 436 584 637 584 393 572 655 757 588 370

30% 303 233 242 439 446 357 350 535 623 732 569 334

40% 268 220 194 266 287 256 325 507 602 711 549 315

50% 236 204 182 211 220 232 313 493 577 683 525 297

60% 212 180 169 177 175 194 289 470 553 654 501 278

70% 201 168 148 156 141 177 276 445 530 627 477 258

80% 172 138 134 143 133 154 248 372 481 571 436 225

90% 152 125 112 121 115 141 217 318 390 470 389 186

Full Simulation Period
b 256 215 278 336 331 334 334 481 569 655 514 305

Wet (32%) 297 269 491 582 521 549 428 586 636 697 573 399

Above Normal (16%) 245 215 245 362 479 396 341 513 618 740 571 341

Below Normal (13%) 282 221 188 231 280 246 323 496 612 724 575 306

Dry (24%) 243 183 158 179 150 181 262 433 542 637 463 251

Critical (15%) 180 145 134 134 107 140 253 286 376 442 357 154

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 404 410 647 689 671 694 491 627 618 752 574 628

20% 365 380 341 486 622 563 404 562 578 722 553 598

30% 328 316 236 381 459 362 368 513 557 705 534 468

40% 284 281 188 233 245 266 334 482 541 660 514 418

50% 269 226 173 201 205 229 327 460 525 648 498 351

60% 244 182 163 178 173 199 304 439 493 634 471 277

70% 220 161 145 153 139 170 281 412 472 601 451 248

80% 183 140 131 137 127 151 258 343 432 548 416 217

90% 155 113 102 120 108 136 233 308 350 463 365 184

Full Simulation Period
b 273 254 258 317 321 328 348 463 509 628 485 378

Wet (32%) 313 320 438 558 512 554 446 585 567 685 538 598

Above Normal (16%) 266 254 259 321 454 368 370 489 542 708 523 419

Below Normal (13%) 307 257 173 186 265 221 334 458 533 675 520 294

Dry (24%) 254 231 153 183 145 183 273 404 505 604 459 247

Critical (15%) 192 149 120 135 110 132 250 270 336 414 337 153

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -11 115 -11 -2 -14 -9 4 1 -78 -27 -63 187

20% 27 124 -95 -99 -15 -21 11 -10 -77 -35 -35 228

30% 24 83 -5 -58 13 5 18 -23 -67 -27 -35 134

40% 16 61 -6 -33 -41 10 9 -25 -61 -51 -36 103

50% 33 22 -9 -11 -15 -3 14 -32 -51 -35 -27 55

60% 32 3 -6 2 -2 5 15 -31 -60 -20 -30 -1

70% 20 -6 -3 -3 -2 -7 5 -33 -58 -26 -25 -10

80% 11 2 -3 -5 -6 -3 10 -29 -49 -23 -20 -8

90% 3 -12 -10 -1 -7 -5 16 -10 -40 -7 -24 -2

Full Simulation Period
b 16 39 -20 -19 -10 -7 14 -19 -59 -28 -30 73

Wet (32%) 16 51 -53 -23 -9 5 18 -1 -69 -12 -35 199

Above Normal (16%) 21 39 14 -41 -25 -28 28 -24 -76 -33 -48 78

Below Normal (13%) 25 36 -14 -45 -15 -25 11 -38 -80 -49 -56 -12

Dry (24%) 10 48 -4 5 -5 2 10 -29 -37 -33 -4 -4

Critical (15%) 12 5 -14 1 3 -8 -3 -16 -40 -28 -20 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Generation (GWh)

Table B-2-6. CVP Total Generation, Monthly Generation 

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



B.3. CVP Total Energy Use 1 

  2 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 111 171 154 153 146 149 60 69 128 153 133 106

20% 95 150 149 131 133 138 43 46 103 139 122 105

30% 85 139 142 118 115 109 37 41 88 122 114 103

40% 76 129 134 113 99 98 35 39 78 114 109 96

50% 72 105 129 110 94 75 32 36 65 104 102 87

60% 67 93 123 105 85 65 31 33 58 93 94 76

70% 62 81 115 95 72 61 29 30 44 84 79 68

80% 57 65 96 83 47 46 25 26 34 69 59 58

90% 54 58 74 71 31 22 21 21 21 42 36 45

Full Simulation Period
b 76 111 121 108 92 86 36 40 71 101 93 82

Wet (32%) 81 125 130 124 125 122 50 58 113 132 119 94

Above Normal (16%) 74 120 123 97 91 104 36 40 85 99 108 87

Below Normal (13%) 79 122 132 107 84 76 30 33 61 106 106 92

Dry (24%) 76 103 120 108 77 64 30 30 42 90 65 72

Critical (15%) 65 73 89 85 52 31 21 22 22 51 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 151 163 173 183 144 83 90 114 161 182 109

20% 121 141 160 167 149 127 81 65 105 156 154 108

30% 117 139 157 164 143 101 80 59 96 145 132 107

40% 96 134 156 162 139 80 75 54 91 140 128 106

50% 74 124 152 160 135 69 69 47 88 131 124 104

60% 67 109 144 158 116 67 59 45 78 119 109 90

70% 57 96 127 151 84 62 49 38 65 98 86 81

80% 46 80 111 124 55 52 36 29 43 85 63 68

90% 34 66 87 81 27 30 22 23 26 43 39 49

Full Simulation Period
b 85 115 136 149 115 84 60 51 78 119 113 93

Wet (32%) 100 132 154 168 139 94 77 69 102 145 150 110

Above Normal (16%) 76 116 136 151 128 94 78 58 100 129 135 117

Below Normal (13%) 92 134 148 158 104 85 61 52 85 146 137 94

Dry (24%) 86 103 124 143 104 83 44 36 55 107 68 75

Critical (15%) 53 78 106 105 79 50 30 26 30 46 63 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 26 -21 9 20 37 -5 23 21 -14 9 49 3

20% 26 -9 11 36 16 -11 38 19 2 17 32 3

30% 33 -1 16 47 28 -7 42 18 8 23 19 4

40% 20 6 21 49 40 -18 40 15 14 27 19 9

50% 3 19 23 50 41 -6 36 12 23 27 22 17

60% 0 16 21 52 30 2 28 12 20 26 15 13

70% -5 15 12 55 12 1 20 8 20 14 7 13

80% -12 15 15 42 8 6 11 3 9 16 3 10

90% -21 8 13 10 -4 8 1 2 5 1 3 4

Full Simulation Period
b 8 4 15 40 24 -2 24 11 7 18 20 11

Wet (32%) 18 7 25 44 15 -28 27 10 -11 12 31 16

Above Normal (16%) 1 -3 13 54 38 -11 42 17 16 30 27 30

Below Normal (13%) 13 12 16 51 20 9 31 18 23 41 32 2

Dry (24%) 9 0 4 35 27 19 13 6 13 17 3 3

Critical (15%) -12 5 17 19 27 20 10 3 8 -5 7 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Energy Use (GWh)

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Table B-3-1. CVP Total Energy Use, Monthly Energy Use 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 111 171 154 153 146 149 60 69 128 153 133 106

20% 95 150 149 131 133 138 43 46 103 139 122 105

30% 85 139 142 118 115 109 37 41 88 122 114 103

40% 76 129 134 113 99 98 35 39 78 114 109 96

50% 72 105 129 110 94 75 32 36 65 104 102 87

60% 67 93 123 105 85 65 31 33 58 93 94 76

70% 62 81 115 95 72 61 29 30 44 84 79 68

80% 57 65 96 83 47 46 25 26 34 69 59 58

90% 54 58 74 71 31 22 21 21 21 42 36 45

Full Simulation Period
b 76 111 121 108 92 86 36 40 71 101 93 82

Wet (32%) 81 125 130 124 125 122 50 58 113 132 119 94

Above Normal (16%) 74 120 123 97 91 104 36 40 85 99 108 87

Below Normal (13%) 79 122 132 107 84 76 30 33 61 106 106 92

Dry (24%) 76 103 120 108 77 64 30 30 42 90 65 72

Critical (15%) 65 73 89 85 52 31 21 22 22 51 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 143 149 161 165 151 147 87 99 142 154 156 139

20% 124 140 157 131 142 139 82 89 122 146 134 112

30% 119 138 154 120 126 100 81 79 106 139 132 107

40% 108 128 143 117 105 78 79 72 100 128 128 106

50% 86 118 140 110 91 72 72 66 91 118 113 105

60% 70 107 131 104 75 64 64 53 80 103 99 95

70% 63 95 122 93 65 62 46 40 59 87 83 85

80% 52 82 102 84 54 51 35 30 41 71 62 63

90% 46 66 73 76 31 24 23 23 24 46 41 45

Full Simulation Period
b 91 113 129 109 95 85 62 62 85 109 106 97

Wet (32%) 101 130 144 128 135 108 83 87 125 139 140 113

Above Normal (16%) 83 113 122 93 96 125 77 74 105 115 121 111

Below Normal (13%) 94 130 144 111 85 78 56 58 86 123 117 126

Dry (24%) 97 104 126 108 75 65 49 44 54 98 75 74

Critical (15%) 64 78 97 85 53 31 30 25 27 43 55 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 31 -23 7 12 5 -2 27 31 14 1 23 33

20% 29 -10 8 0 9 0 39 43 20 7 12 7

30% 34 -1 13 2 11 -9 44 38 19 17 18 4

40% 32 -1 8 4 6 -20 45 33 22 14 19 10

50% 14 13 11 1 -3 -3 39 31 25 14 12 18

60% 3 14 8 -1 -10 -1 33 20 22 10 5 19

70% 1 14 8 -3 -7 1 17 10 14 3 4 17

80% -5 18 6 2 7 5 10 4 8 2 3 5

90% -9 8 -2 5 -1 1 2 2 3 4 5 1

Full Simulation Period
b 14 2 9 1 4 -1 26 22 14 8 13 15

Wet (32%) 20 5 14 4 10 -14 33 29 12 7 21 19

Above Normal (16%) 9 -7 -1 -4 6 20 41 34 20 16 13 24

Below Normal (13%) 15 9 12 4 1 2 26 25 25 17 11 34

Dry (24%) 21 0 6 0 -2 2 18 13 12 8 10 2

Critical (15%) -1 4 8 0 1 0 9 3 4 -8 -1 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Energy Use (GWh)

Table B-3-2. CVP Total Energy Use, Monthly Energy Use 

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 111 171 154 153 146 149 60 69 128 153 133 106

20% 95 150 149 131 133 138 43 46 103 139 122 105

30% 85 139 142 118 115 109 37 41 88 122 114 103

40% 76 129 134 113 99 98 35 39 78 114 109 96

50% 72 105 129 110 94 75 32 36 65 104 102 87

60% 67 93 123 105 85 65 31 33 58 93 94 76

70% 62 81 115 95 72 61 29 30 44 84 79 68

80% 57 65 96 83 47 46 25 26 34 69 59 58

90% 54 58 74 71 31 22 21 21 21 42 36 45

Full Simulation Period
b 76 111 121 108 92 86 36 40 71 101 93 82

Wet (32%) 81 125 130 124 125 122 50 58 113 132 119 94

Above Normal (16%) 74 120 123 97 91 104 36 40 85 99 108 87

Below Normal (13%) 79 122 132 107 84 76 30 33 61 106 106 92

Dry (24%) 76 103 120 108 77 64 30 30 42 90 65 72

Critical (15%) 65 73 89 85 52 31 21 22 22 51 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 106 174 154 153 146 153 59 68 128 155 132 106

20% 94 153 151 134 134 138 41 44 103 140 121 105

30% 85 140 142 120 116 109 35 40 86 122 113 102

40% 75 126 135 114 104 99 32 37 77 115 110 95

50% 72 106 128 110 94 75 30 33 65 105 102 90

60% 69 92 123 104 86 65 29 30 57 94 94 76

70% 63 74 115 95 71 61 24 22 46 88 80 70

80% 59 65 92 83 46 48 18 16 32 74 63 58

90% 54 56 68 71 32 22 13 12 24 50 49 47

Full Simulation Period
b 76 110 121 109 92 86 33 36 71 103 95 82

Wet (32%) 81 129 131 125 124 123 50 58 113 132 119 93

Above Normal (16%) 75 112 122 100 90 104 35 40 84 100 107 86

Below Normal (13%) 76 122 132 107 90 77 28 30 62 106 100 96

Dry (24%) 74 101 121 108 77 64 23 21 43 96 71 74

Critical (15%) 69 73 86 88 54 30 13 13 22 56 64 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -5 3 0 0 1 4 -1 -1 0 2 -1 0

20% -1 3 2 2 1 -1 -1 -2 1 1 -1 0

30% 0 0 0 2 1 0 -2 -1 -1 1 -1 -1

40% -1 -3 1 1 5 0 -2 -2 -1 1 1 -1

50% 0 1 0 0 0 0 -2 -3 0 1 1 2

60% 3 -2 0 -2 1 0 -2 -3 -1 1 0 0

70% 1 -7 1 0 -1 0 -5 -8 2 4 1 2

80% 1 0 -4 0 -1 2 -6 -10 -2 5 4 0

90% 0 -2 -6 0 1 0 -8 -10 3 8 13 2

Full Simulation Period
b 0 -1 0 1 1 0 -3 -4 0 2 2 0

Wet (32%) -1 4 1 1 -1 0 0 0 0 0 0 -1

Above Normal (16%) 1 -8 -1 3 0 0 -1 -1 -1 0 -1 -1

Below Normal (13%) -3 0 0 0 6 1 -2 -4 0 0 -6 4

Dry (24%) -2 -3 1 -1 0 0 -8 -9 1 6 6 2

Critical (15%) 4 0 -3 3 2 0 -8 -9 0 5 8 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Energy Use (GWh)

Table B-3-3. CVP Total Energy Use, Monthly Energy Use 

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 151 163 173 183 144 83 90 114 161 182 109

20% 121 141 160 167 149 127 81 65 105 156 154 108

30% 117 139 157 164 143 101 80 59 96 145 132 107

40% 96 134 156 162 139 80 75 54 91 140 128 106

50% 74 124 152 160 135 69 69 47 88 131 124 104

60% 67 109 144 158 116 67 59 45 78 119 109 90

70% 57 96 127 151 84 62 49 38 65 98 86 81

80% 46 80 111 124 55 52 36 29 43 85 63 68

90% 34 66 87 81 27 30 22 23 26 43 39 49

Full Simulation Period
b 85 115 136 149 115 84 60 51 78 119 113 93

Wet (32%) 100 132 154 168 139 94 77 69 102 145 150 110

Above Normal (16%) 76 116 136 151 128 94 78 58 100 129 135 117

Below Normal (13%) 92 134 148 158 104 85 61 52 85 146 137 94

Dry (24%) 86 103 124 143 104 83 44 36 55 107 68 75

Critical (15%) 53 78 106 105 79 50 30 26 30 46 63 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 111 171 154 153 146 149 60 69 128 153 133 106

20% 95 150 149 131 133 138 43 46 103 139 122 105

30% 85 139 142 118 115 109 37 41 88 122 114 103

40% 76 129 134 113 99 98 35 39 78 114 109 96

50% 72 105 129 110 94 75 32 36 65 104 102 87

60% 67 93 123 105 85 65 31 33 58 93 94 76

70% 62 81 115 95 72 61 29 30 44 84 79 68

80% 57 65 96 83 47 46 25 26 34 69 59 58

90% 54 58 74 71 31 22 21 21 21 42 36 45

Full Simulation Period
b 76 111 121 108 92 86 36 40 71 101 93 82

Wet (32%) 81 125 130 124 125 122 50 58 113 132 119 94

Above Normal (16%) 74 120 123 97 91 104 36 40 85 99 108 87

Below Normal (13%) 79 122 132 107 84 76 30 33 61 106 106 92

Dry (24%) 76 103 120 108 77 64 30 30 42 90 65 72

Critical (15%) 65 73 89 85 52 31 21 22 22 51 56 57

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -26 21 -9 -20 -37 5 -23 -21 14 -9 -49 -3

20% -26 9 -11 -36 -16 11 -38 -19 -2 -17 -32 -3

30% -33 1 -16 -47 -28 7 -42 -18 -8 -23 -19 -4

40% -20 -6 -21 -49 -40 18 -40 -15 -14 -27 -19 -9

50% -3 -19 -23 -50 -41 6 -36 -12 -23 -27 -22 -17

60% 0 -16 -21 -52 -30 -2 -28 -12 -20 -26 -15 -13

70% 5 -15 -12 -55 -12 -1 -20 -8 -20 -14 -7 -13

80% 12 -15 -15 -42 -8 -6 -11 -3 -9 -16 -3 -10

90% 21 -8 -13 -10 4 -8 -1 -2 -5 -1 -3 -4

Full Simulation Period
b -8 -4 -15 -40 -24 2 -24 -11 -7 -18 -20 -11

Wet (32%) -18 -7 -25 -44 -15 28 -27 -10 11 -12 -31 -16

Above Normal (16%) -1 3 -13 -54 -38 11 -42 -17 -16 -30 -27 -30

Below Normal (13%) -13 -12 -16 -51 -20 -9 -31 -18 -23 -41 -32 -2

Dry (24%) -9 0 -4 -35 -27 -19 -13 -6 -13 -17 -3 -3

Critical (15%) 12 -5 -17 -19 -27 -20 -10 -3 -8 5 -7 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Table B-3-4. CVP Total Energy Use, Monthly Energy Use 

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 151 163 173 183 144 83 90 114 161 182 109

20% 121 141 160 167 149 127 81 65 105 156 154 108

30% 117 139 157 164 143 101 80 59 96 145 132 107

40% 96 134 156 162 139 80 75 54 91 140 128 106

50% 74 124 152 160 135 69 69 47 88 131 124 104

60% 67 109 144 158 116 67 59 45 78 119 109 90

70% 57 96 127 151 84 62 49 38 65 98 86 81

80% 46 80 111 124 55 52 36 29 43 85 63 68

90% 34 66 87 81 27 30 22 23 26 43 39 49

Full Simulation Period
b 85 115 136 149 115 84 60 51 78 119 113 93

Wet (32%) 100 132 154 168 139 94 77 69 102 145 150 110

Above Normal (16%) 76 116 136 151 128 94 78 58 100 129 135 117

Below Normal (13%) 92 134 148 158 104 85 61 52 85 146 137 94

Dry (24%) 86 103 124 143 104 83 44 36 55 107 68 75

Critical (15%) 53 78 106 105 79 50 30 26 30 46 63 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 143 149 161 165 151 147 87 99 142 154 156 139

20% 124 140 157 131 142 139 82 89 122 146 134 112

30% 119 138 154 120 126 100 81 79 106 139 132 107

40% 108 128 143 117 105 78 79 72 100 128 128 106

50% 86 118 140 110 91 72 72 66 91 118 113 105

60% 70 107 131 104 75 64 64 53 80 103 99 95

70% 63 95 122 93 65 62 46 40 59 87 83 85

80% 52 82 102 84 54 51 35 30 41 71 62 63

90% 46 66 73 76 31 24 23 23 24 46 41 45

Full Simulation Period
b 91 113 129 109 95 85 62 62 85 109 106 97

Wet (32%) 101 130 144 128 135 108 83 87 125 139 140 113

Above Normal (16%) 83 113 122 93 96 125 77 74 105 115 121 111

Below Normal (13%) 94 130 144 111 85 78 56 58 86 123 117 126

Dry (24%) 97 104 126 108 75 65 49 44 54 98 75 74

Critical (15%) 64 78 97 85 53 31 30 25 27 43 55 58

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 -2 -2 -8 -32 3 4 10 28 -7 -26 30

20% 3 -1 -2 -36 -7 11 1 24 18 -10 -21 4

30% 2 0 -3 -44 -17 -1 2 20 10 -6 -1 1

40% 12 -6 -13 -45 -34 -2 4 18 9 -13 0 0

50% 11 -5 -13 -49 -44 3 3 19 3 -13 -10 0

60% 3 -2 -13 -54 -40 -3 5 9 2 -17 -10 6

70% 6 -1 -4 -58 -19 0 -3 2 -6 -11 -4 4

80% 6 2 -9 -40 -1 -1 -1 2 -2 -14 0 -5

90% 12 0 -14 -6 3 -6 1 0 -2 3 3 -4

Full Simulation Period
b 6 -1 -7 -40 -20 1 2 11 7 -10 -7 4

Wet (32%) 1 -1 -10 -40 -5 14 6 18 23 -6 -10 3

Above Normal (16%) 7 -4 -14 -58 -32 31 -2 17 5 -14 -13 -6

Below Normal (13%) 2 -4 -3 -47 -19 -7 -6 7 1 -23 -20 32

Dry (24%) 11 1 2 -35 -29 -18 5 7 -1 -9 7 -1

Critical (15%) 11 0 -9 -19 -26 -20 0 0 -3 -3 -7 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Energy Use (GWh)

Table B-3-5. CVP Total Energy Use, Monthly Energy Use 

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 137 151 163 173 183 144 83 90 114 161 182 109

20% 121 141 160 167 149 127 81 65 105 156 154 108

30% 117 139 157 164 143 101 80 59 96 145 132 107

40% 96 134 156 162 139 80 75 54 91 140 128 106

50% 74 124 152 160 135 69 69 47 88 131 124 104

60% 67 109 144 158 116 67 59 45 78 119 109 90

70% 57 96 127 151 84 62 49 38 65 98 86 81

80% 46 80 111 124 55 52 36 29 43 85 63 68

90% 34 66 87 81 27 30 22 23 26 43 39 49

Full Simulation Period
b 85 115 136 149 115 84 60 51 78 119 113 93

Wet (32%) 100 132 154 168 139 94 77 69 102 145 150 110

Above Normal (16%) 76 116 136 151 128 94 78 58 100 129 135 117

Below Normal (13%) 92 134 148 158 104 85 61 52 85 146 137 94

Dry (24%) 86 103 124 143 104 83 44 36 55 107 68 75

Critical (15%) 53 78 106 105 79 50 30 26 30 46 63 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 106 174 154 153 146 153 59 68 128 155 132 106

20% 94 153 151 134 134 138 41 44 103 140 121 105

30% 85 140 142 120 116 109 35 40 86 122 113 102

40% 75 126 135 114 104 99 32 37 77 115 110 95

50% 72 106 128 110 94 75 30 33 65 105 102 90

60% 69 92 123 104 86 65 29 30 57 94 94 76

70% 63 74 115 95 71 61 24 22 46 88 80 70

80% 59 65 92 83 46 48 18 16 32 74 63 58

90% 54 56 68 71 32 22 13 12 24 50 49 47

Full Simulation Period
b 76 110 121 109 92 86 33 36 71 103 95 82

Wet (32%) 81 129 131 125 124 123 50 58 113 132 119 93

Above Normal (16%) 75 112 122 100 90 104 35 40 84 100 107 86

Below Normal (13%) 76 122 132 107 90 77 28 30 62 106 100 96

Dry (24%) 74 101 121 108 77 64 23 21 43 96 71 74

Critical (15%) 69 73 86 88 54 30 13 13 22 56 64 56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -31 24 -8 -21 -36 9 -24 -22 13 -7 -50 -3

20% -27 12 -8 -34 -15 10 -40 -20 -1 -16 -33 -3

30% -32 1 -15 -45 -27 8 -44 -19 -10 -22 -20 -4

40% -20 -9 -21 -48 -35 18 -42 -17 -15 -26 -18 -11

50% -2 -18 -24 -50 -41 6 -39 -15 -22 -26 -22 -15

60% 3 -18 -21 -54 -30 -2 -30 -15 -20 -25 -15 -13

70% 6 -22 -11 -55 -13 -2 -26 -16 -19 -10 -6 -11

80% 13 -16 -19 -42 -9 -4 -17 -13 -11 -11 0 -11

90% 20 -10 -18 -10 5 -8 -9 -11 -2 7 11 -2

Full Simulation Period
b -9 -5 -15 -40 -23 2 -28 -15 -6 -15 -18 -10

Wet (32%) -19 -3 -24 -43 -16 29 -27 -11 11 -13 -30 -17

Above Normal (16%) 0 -4 -14 -51 -38 11 -43 -18 -17 -29 -28 -31

Below Normal (13%) -16 -12 -16 -51 -14 -8 -33 -22 -23 -41 -38 2

Dry (24%) -11 -2 -2 -35 -27 -19 -21 -15 -12 -11 3 -1

Critical (15%) 16 -5 -20 -16 -25 -20 -17 -12 -8 10 1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Energy Use (GWh)

Table B-3-6. CVP Total Energy Use, Monthly Energy Use 

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



B.4. CVP Net Energy Generation 1 

  2 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 324 257 523 556 567 564 449 560 543 664 474 528

20% 283 220 218 372 491 444 355 513 500 624 446 491

30% 249 195 116 257 358 262 325 468 476 596 427 366

40% 216 162 72 147 163 169 304 441 452 558 418 344

50% 200 112 49 104 110 150 285 424 438 537 405 246

60% 154 96 42 71 94 133 270 404 426 508 381 198

70% 134 71 30 50 71 109 248 383 410 480 366 183

80% 119 56 18 37 54 95 225 327 377 450 347 150

90% 86 40 -1 24 36 72 198 262 332 400 302 104

Full Simulation Period
b 197 145 139 209 230 243 307 420 443 530 393 295

Wet (32%) 236 193 311 433 389 435 397 522 455 551 423 504

Above Normal (16%) 193 143 136 223 363 263 334 443 459 608 419 334

Below Normal (13%) 231 137 43 79 181 144 288 422 478 573 423 198

Dry (24%) 178 128 34 74 67 119 233 376 469 518 391 174

Critical (15%) 118 76 34 48 59 104 221 249 323 380 276 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 285 162 524 558 567 562 404 561 600 638 480 291

20% 239 132 272 412 486 482 324 519 577 622 463 256

30% 195 103 114 288 296 288 297 481 531 602 438 227

40% 173 87 72 135 208 188 273 461 517 579 422 217

50% 162 81 43 78 114 155 255 444 488 547 405 205

60% 152 75 33 30 74 132 238 413 469 518 393 189

70% 138 58 24 18 53 108 214 384 454 493 369 179

80% 106 50 12 6 20 86 194 343 407 463 356 155

90% 92 32 -10 -8 -7 65 162 292 363 398 321 98

Full Simulation Period
b 172 100 142 187 215 251 274 431 491 537 401 213

Wet (32%) 197 138 336 414 382 455 351 517 533 552 423 289

Above Normal (16%) 169 99 109 211 351 302 263 456 517 611 436 224

Below Normal (13%) 189 87 40 73 176 161 262 444 527 577 438 212

Dry (24%) 158 80 34 35 46 98 219 397 487 530 395 176

Critical (15%) 126 67 28 30 28 90 223 261 346 395 294 98

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -39 -95 2 1 0 -3 -45 2 58 -26 6 -237

20% -44 -88 55 40 -5 38 -32 6 76 -2 17 -236

30% -54 -92 -2 31 -61 26 -28 13 55 6 11 -139

40% -43 -75 0 -11 45 19 -32 20 65 21 4 -126

50% -38 -31 -6 -27 4 5 -30 20 50 11 0 -42

60% -3 -22 -9 -40 -20 -1 -32 9 42 10 12 -9

70% 4 -12 -6 -32 -18 -1 -34 1 44 13 3 -4

80% -13 -6 -6 -31 -34 -9 -32 15 30 13 8 5

90% 6 -8 -10 -32 -43 -7 -35 30 31 -2 19 -6

Full Simulation Period
b -25 -44 2 -21 -15 8 -33 10 48 7 8 -82

Wet (32%) -38 -55 25 -20 -7 20 -46 -5 78 1 0 -215

Above Normal (16%) -24 -44 -28 -11 -12 39 -71 13 58 3 17 -110

Below Normal (13%) -41 -49 -3 -6 -6 17 -27 22 49 4 15 14

Dry (24%) -20 -48 0 -39 -21 -21 -14 21 18 12 3 2

Critical (15%) 8 -9 -6 -18 -31 -15 2 12 23 16 17 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Net Generation (GWh)

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Table B-4-1. CVP Net Generation, Monthly Net Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 324 257 523 556 567 564 449 560 543 664 474 528

20% 283 220 218 372 491 444 355 513 500 624 446 491

30% 249 195 116 257 358 262 325 468 476 596 427 366

40% 216 162 72 147 163 169 304 441 452 558 418 344

50% 200 112 49 104 110 150 285 424 438 537 405 246

60% 154 96 42 71 94 133 270 404 426 508 381 198

70% 134 71 30 50 71 109 248 383 410 480 366 183

80% 119 56 18 37 54 95 225 327 377 450 347 150

90% 86 40 -1 24 36 72 198 262 332 400 302 104

Full Simulation Period
b 197 145 139 209 230 243 307 420 443 530 393 295

Wet (32%) 236 193 311 433 389 435 397 522 455 551 423 504

Above Normal (16%) 193 143 136 223 363 263 334 443 459 608 419 334

Below Normal (13%) 231 137 43 79 181 144 288 422 478 573 423 198

Dry (24%) 178 128 34 74 67 119 233 376 469 518 391 174

Critical (15%) 118 76 34 48 59 104 221 249 323 380 276 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 291 182 530 558 606 583 437 534 563 674 481 336

20% 235 125 266 480 511 511 316 479 531 638 465 266

30% 193 104 114 332 334 287 298 459 508 622 441 246

40% 173 91 74 160 183 189 268 439 473 596 424 216

50% 158 77 52 112 122 150 251 392 448 544 409 205

60% 147 66 39 72 84 122 229 374 433 528 387 195

70% 133 60 25 51 71 106 216 348 411 506 374 181

80% 113 52 12 36 56 92 200 316 387 469 362 155

90% 88 31 -6 18 41 71 174 260 340 397 326 104

Full Simulation Period
b 172 102 150 224 241 250 275 400 457 549 406 217

Wet (32%) 197 137 349 456 402 443 347 475 467 572 436 294

Above Normal (16%) 166 109 123 257 381 276 269 408 475 621 429 230

Below Normal (13%) 190 81 42 117 198 167 276 418 493 588 440 221

Dry (24%) 160 81 36 67 71 115 217 372 478 537 396 177

Critical (15%) 125 73 35 45 60 108 223 260 346 402 305 101

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -33 -74 7 1 39 19 -13 -25 21 10 7 -192

20% -48 -95 48 108 20 67 -39 -34 31 14 19 -226

30% -56 -91 -2 76 -23 25 -27 -9 31 26 14 -120

40% -43 -71 2 13 20 21 -36 -2 21 37 7 -128

50% -42 -34 2 7 12 0 -34 -32 11 7 4 -41

60% -8 -30 -4 1 -11 -11 -41 -30 7 20 6 -3

70% -2 -11 -5 1 1 -4 -32 -35 1 26 8 -2

80% -6 -4 -6 -1 1 -3 -26 -11 9 19 14 5

90% 3 -9 -5 -6 5 -1 -23 -3 8 -3 24 0

Full Simulation Period
b -25 -43 10 16 10 7 -32 -20 14 19 13 -77

Wet (32%) -39 -56 38 23 13 8 -50 -47 12 22 13 -210

Above Normal (16%) -27 -34 -13 35 18 13 -65 -35 16 13 10 -104

Below Normal (13%) -40 -56 -1 38 17 23 -12 -4 15 15 17 23

Dry (24%) -19 -48 2 -7 4 -4 -16 -3 9 20 4 3

Critical (15%) 7 -4 1 -3 1 4 1 11 24 22 28 13

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Net Generation (GWh)

Table B-4-2. CVP Net Generation, Monthly Net Generation 

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 324 257 523 556 567 564 449 560 543 664 474 528

20% 283 220 218 372 491 444 355 513 500 624 446 491

30% 249 195 116 257 358 262 325 468 476 596 427 366

40% 216 162 72 147 163 169 304 441 452 558 418 344

50% 200 112 49 104 110 150 285 424 438 537 405 246

60% 154 96 42 71 94 133 270 404 426 508 381 198

70% 134 71 30 50 71 109 248 383 410 480 366 183

80% 119 56 18 37 54 95 225 327 377 450 347 150

90% 86 40 -1 24 36 72 198 262 332 400 302 104

Full Simulation Period
b 197 145 139 209 230 243 307 420 443 530 393 295

Wet (32%) 236 193 311 433 389 435 397 522 455 551 423 504

Above Normal (16%) 193 143 136 223 363 263 334 443 459 608 419 334

Below Normal (13%) 231 137 43 79 181 144 288 422 478 573 423 198

Dry (24%) 178 128 34 74 67 119 233 376 469 518 391 174

Critical (15%) 118 76 34 48 59 104 221 249 323 380 276 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 323 255 511 557 567 559 451 559 528 654 468 527

20% 285 219 219 356 495 444 360 514 496 620 442 495

30% 233 186 113 253 363 270 330 469 475 589 426 365

40% 217 160 72 146 159 168 310 447 450 551 415 343

50% 194 116 48 104 107 148 294 426 437 531 402 243

60% 158 99 39 72 92 131 274 409 424 509 377 199

70% 134 71 28 52 67 105 254 389 404 485 366 177

80% 110 57 18 38 52 84 237 323 368 425 346 146

90% 84 31 -2 25 35 72 210 288 322 396 304 107

Full Simulation Period
b 197 144 137 208 229 242 315 427 438 524 390 296

Wet (32%) 233 191 307 433 388 431 397 527 454 553 419 506

Above Normal (16%) 190 142 136 221 364 264 335 449 458 608 416 333

Below Normal (13%) 230 135 42 79 175 144 305 428 471 569 420 198

Dry (24%) 179 130 32 75 67 119 250 383 461 508 388 173

Critical (15%) 123 76 34 47 56 102 237 257 314 358 273 97

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1 -1 -12 1 0 -5 1 -1 -14 -9 -6 -1

20% 2 -1 1 -16 4 1 5 1 -5 -4 -4 4

30% -16 -9 -2 -4 6 8 5 1 -1 -8 -1 -1

40% 1 -2 -1 -1 -3 -1 5 6 -2 -7 -3 -1

50% -7 4 -2 -1 -3 -2 9 2 -1 -5 -3 -3

60% 3 2 -3 1 -3 -2 4 5 -2 1 -4 1

70% 0 0 -2 1 -4 -4 6 6 -6 5 0 -6

80% -9 1 0 1 -2 -11 12 -5 -9 -25 -1 -4

90% -1 -9 -1 1 0 -1 12 26 -10 -4 2 3

Full Simulation Period
b 0 0 -2 0 -1 -1 9 6 -5 -5 -4 1

Wet (32%) -3 -2 -4 0 0 -3 -1 5 -1 2 -4 2

Above Normal (16%) -3 -1 0 -2 1 1 0 6 -1 0 -3 -2

Below Normal (13%) 0 -2 -1 -1 -6 0 17 6 -7 -4 -3 0

Dry (24%) 1 2 -2 1 0 0 17 7 -8 -9 -4 -1

Critical (15%) 5 0 0 -1 -3 -2 15 8 -8 -22 -3 8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Net Generation (GWh)

Table B-4-3. CVP Net Generation, Monthly Net Generation 

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 285 162 524 558 567 562 404 561 600 638 480 291

20% 239 132 272 412 486 482 324 519 577 622 463 256

30% 195 103 114 288 296 288 297 481 531 602 438 227

40% 173 87 72 135 208 188 273 461 517 579 422 217

50% 162 81 43 78 114 155 255 444 488 547 405 205

60% 152 75 33 30 74 132 238 413 469 518 393 189

70% 138 58 24 18 53 108 214 384 454 493 369 179

80% 106 50 12 6 20 86 194 343 407 463 356 155

90% 92 32 -10 -8 -7 65 162 292 363 398 321 98

Full Simulation Period
b 172 100 142 187 215 251 274 431 491 537 401 213

Wet (32%) 197 138 336 414 382 455 351 517 533 552 423 289

Above Normal (16%) 169 99 109 211 351 302 263 456 517 611 436 224

Below Normal (13%) 189 87 40 73 176 161 262 444 527 577 438 212

Dry (24%) 158 80 34 35 46 98 219 397 487 530 395 176

Critical (15%) 126 67 28 30 28 90 223 261 346 395 294 98

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 324 257 523 556 567 564 449 560 543 664 474 528

20% 283 220 218 372 491 444 355 513 500 624 446 491

30% 249 195 116 257 358 262 325 468 476 596 427 366

40% 216 162 72 147 163 169 304 441 452 558 418 344

50% 200 112 49 104 110 150 285 424 438 537 405 246

60% 154 96 42 71 94 133 270 404 426 508 381 198

70% 134 71 30 50 71 109 248 383 410 480 366 183

80% 119 56 18 37 54 95 225 327 377 450 347 150

90% 86 40 -1 24 36 72 198 262 332 400 302 104

Full Simulation Period
b 197 145 139 209 230 243 307 420 443 530 393 295

Wet (32%) 236 193 311 433 389 435 397 522 455 551 423 504

Above Normal (16%) 193 143 136 223 363 263 334 443 459 608 419 334

Below Normal (13%) 231 137 43 79 181 144 288 422 478 573 423 198

Dry (24%) 178 128 34 74 67 119 233 376 469 518 391 174

Critical (15%) 118 76 34 48 59 104 221 249 323 380 276 89

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 39 95 -2 -1 0 3 45 -2 -58 26 -6 237

20% 44 88 -55 -40 5 -38 32 -6 -76 2 -17 236

30% 54 92 2 -31 61 -26 28 -13 -55 -6 -11 139

40% 43 75 0 11 -45 -19 32 -20 -65 -21 -4 126

50% 38 31 6 27 -4 -5 30 -20 -50 -11 0 42

60% 3 22 9 40 20 1 32 -9 -42 -10 -12 9

70% -4 12 6 32 18 1 34 -1 -44 -13 -3 4

80% 13 6 6 31 34 9 32 -15 -30 -13 -8 -5

90% -6 8 10 32 43 7 35 -30 -31 2 -19 6

Full Simulation Period
b 25 44 -2 21 15 -8 33 -10 -48 -7 -8 82

Wet (32%) 38 55 -25 20 7 -20 46 5 -78 -1 0 215

Above Normal (16%) 24 44 28 11 12 -39 71 -13 -58 -3 -17 110

Below Normal (13%) 41 49 3 6 6 -17 27 -22 -49 -4 -15 -14

Dry (24%) 20 48 0 39 21 21 14 -21 -18 -12 -3 -2

Critical (15%) -8 9 6 18 31 15 -2 -12 -23 -16 -17 -9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Table B-4-4. CVP Net Generation, Monthly Net Generation 

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 285 162 524 558 567 562 404 561 600 638 480 291

20% 239 132 272 412 486 482 324 519 577 622 463 256

30% 195 103 114 288 296 288 297 481 531 602 438 227

40% 173 87 72 135 208 188 273 461 517 579 422 217

50% 162 81 43 78 114 155 255 444 488 547 405 205

60% 152 75 33 30 74 132 238 413 469 518 393 189

70% 138 58 24 18 53 108 214 384 454 493 369 179

80% 106 50 12 6 20 86 194 343 407 463 356 155

90% 92 32 -10 -8 -7 65 162 292 363 398 321 98

Full Simulation Period
b 172 100 142 187 215 251 274 431 491 537 401 213

Wet (32%) 197 138 336 414 382 455 351 517 533 552 423 289

Above Normal (16%) 169 99 109 211 351 302 263 456 517 611 436 224

Below Normal (13%) 189 87 40 73 176 161 262 444 527 577 438 212

Dry (24%) 158 80 34 35 46 98 219 397 487 530 395 176

Critical (15%) 126 67 28 30 28 90 223 261 346 395 294 98

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 291 182 530 558 606 583 437 534 563 674 481 336

20% 235 125 266 480 511 511 316 479 531 638 465 266

30% 193 104 114 332 334 287 298 459 508 622 441 246

40% 173 91 74 160 183 189 268 439 473 596 424 216

50% 158 77 52 112 122 150 251 392 448 544 409 205

60% 147 66 39 72 84 122 229 374 433 528 387 195

70% 133 60 25 51 71 106 216 348 411 506 374 181

80% 113 52 12 36 56 92 200 316 387 469 362 155

90% 88 31 -6 18 41 71 174 260 340 397 326 104

Full Simulation Period
b 172 102 150 224 241 250 275 400 457 549 406 217

Wet (32%) 197 137 349 456 402 443 347 475 467 572 436 294

Above Normal (16%) 166 109 123 257 381 276 269 408 475 621 429 230

Below Normal (13%) 190 81 42 117 198 167 276 418 493 588 440 221

Dry (24%) 160 81 36 67 71 115 217 372 478 537 396 177

Critical (15%) 125 73 35 45 60 108 223 260 346 402 305 101

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 6 21 6 0 39 22 32 -27 -37 36 1 45

20% -4 -7 -6 68 26 29 -7 -40 -45 16 2 10

30% -2 2 0 45 38 -2 1 -22 -23 20 3 19

40% -1 4 2 24 -25 1 -5 -22 -44 16 3 -1

50% -4 -3 8 34 8 -5 -5 -52 -39 -4 5 1

60% -5 -9 6 42 10 -10 -9 -39 -36 10 -6 6

70% -5 1 1 33 19 -3 2 -36 -44 13 5 3

80% 6 2 -1 30 35 6 6 -26 -21 6 6 0

90% -4 -1 5 26 48 6 12 -32 -23 -1 6 6

Full Simulation Period
b 0 2 8 37 25 0 1 -30 -34 12 5 4

Wet (32%) 0 0 13 43 20 -12 -4 -42 -66 21 13 5

Above Normal (16%) -3 10 14 46 30 -26 6 -48 -43 10 -7 6

Below Normal (13%) 1 -6 3 44 22 5 15 -26 -34 11 2 9

Dry (24%) 2 1 2 32 25 17 -2 -24 -9 7 1 1

Critical (15%) -1 6 7 15 32 19 0 -1 0 6 11 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Net Generation (GWh)

Table B-4-5. CVP Net Generation, Monthly Net Generation 

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 285 162 524 558 567 562 404 561 600 638 480 291

20% 239 132 272 412 486 482 324 519 577 622 463 256

30% 195 103 114 288 296 288 297 481 531 602 438 227

40% 173 87 72 135 208 188 273 461 517 579 422 217

50% 162 81 43 78 114 155 255 444 488 547 405 205

60% 152 75 33 30 74 132 238 413 469 518 393 189

70% 138 58 24 18 53 108 214 384 454 493 369 179

80% 106 50 12 6 20 86 194 343 407 463 356 155

90% 92 32 -10 -8 -7 65 162 292 363 398 321 98

Full Simulation Period
b 172 100 142 187 215 251 274 431 491 537 401 213

Wet (32%) 197 138 336 414 382 455 351 517 533 552 423 289

Above Normal (16%) 169 99 109 211 351 302 263 456 517 611 436 224

Below Normal (13%) 189 87 40 73 176 161 262 444 527 577 438 212

Dry (24%) 158 80 34 35 46 98 219 397 487 530 395 176

Critical (15%) 126 67 28 30 28 90 223 261 346 395 294 98

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 323 255 511 557 567 559 451 559 528 654 468 527

20% 285 219 219 356 495 444 360 514 496 620 442 495

30% 233 186 113 253 363 270 330 469 475 589 426 365

40% 217 160 72 146 159 168 310 447 450 551 415 343

50% 194 116 48 104 107 148 294 426 437 531 402 243

60% 158 99 39 72 92 131 274 409 424 509 377 199

70% 134 71 28 52 67 105 254 389 404 485 366 177

80% 110 57 18 38 52 84 237 323 368 425 346 146

90% 84 31 -2 25 35 72 210 288 322 396 304 107

Full Simulation Period
b 197 144 137 208 229 242 315 427 438 524 390 296

Wet (32%) 233 191 307 433 388 431 397 527 454 553 419 506

Above Normal (16%) 190 142 136 221 364 264 335 449 458 608 416 333

Below Normal (13%) 230 135 42 79 175 144 305 428 471 569 420 198

Dry (24%) 179 130 32 75 67 119 250 383 461 508 388 173

Critical (15%) 123 76 34 47 56 102 237 257 314 358 273 97

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 38 94 -13 0 -1 -3 47 -2 -72 16 -12 236

20% 46 87 -54 -56 9 -38 37 -5 -81 -2 -21 240

30% 38 83 -1 -35 67 -18 33 -12 -56 -14 -12 137

40% 43 72 -1 11 -48 -20 37 -14 -67 -28 -7 125

50% 32 35 4 26 -6 -7 39 -18 -51 -16 -2 39

60% 6 24 6 42 18 -1 36 -4 -44 -9 -16 10

70% -4 12 3 33 14 -3 41 5 -51 -8 -3 -2

80% 3 7 6 32 32 -2 44 -20 -39 -38 -10 -9

90% -8 -1 8 33 43 7 48 -4 -41 -2 -17 8

Full Simulation Period
b 25 44 -4 21 13 -9 41 -4 -53 -12 -12 83

Wet (32%) 35 54 -29 20 7 -23 46 10 -79 1 -4 217

Above Normal (16%) 21 43 27 9 13 -38 72 -7 -59 -3 -20 108

Below Normal (13%) 41 48 2 6 -1 -17 44 -16 -57 -8 -18 -14

Dry (24%) 22 50 -2 40 22 21 31 -14 -26 -22 -7 -2

Critical (15%) -3 10 6 17 28 12 14 -4 -32 -38 -20 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Net Generation (GWh)

Table B-4-6. CVP Net Generation, Monthly Net Generation 

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



B.5. SWP Total Generating Capacity 1 

  2 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,222 1,091 1,204 1,178 1,332 1,441 1,351 1,367 1,325 1,331 1,293 1,306

20% 1,074 1,027 1,036 1,033 1,201 1,281 1,297 1,310 1,235 1,282 1,275 1,226

30% 1,037 966 990 940 1,097 1,238 1,263 1,278 1,205 1,270 1,244 1,176

40% 983 879 914 861 989 1,143 1,242 1,236 1,184 1,262 1,212 1,115

50% 887 657 871 797 927 999 1,153 1,178 1,163 1,244 1,174 1,064

60% 642 595 627 664 860 932 1,100 1,101 1,146 1,182 1,072 951

70% 499 425 477 521 747 847 930 1,018 1,090 1,065 908 678

80% 374 351 357 294 651 759 840 964 989 927 591 501

90% 247 223 289 210 399 682 727 803 779 541 393 324

Full Simulation Period
b 764 700 754 734 907 1,016 1,082 1,119 1,089 1,089 995 911

Wet (32%) 920 894 1,000 1,060 1,226 1,313 1,315 1,320 1,245 1,294 1,274 1,252

Above Normal (16%) 708 682 792 827 1,030 1,170 1,217 1,218 1,196 1,270 1,226 1,142

Below Normal (13%) 883 791 814 710 924 998 1,105 1,135 1,146 1,171 1,060 905

Dry (24%) 696 573 575 509 706 829 962 1,047 1,056 985 812 694

Critical (15%) 493 430 423 321 406 534 612 681 636 545 384 286

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,302 1,326 1,345 1,457 1,480 1,513 1,420 1,432 1,380 1,380 1,341 1,305

20% 1,225 1,200 1,244 1,340 1,469 1,484 1,393 1,408 1,355 1,362 1,289 1,276

30% 1,166 1,148 1,151 1,248 1,420 1,468 1,373 1,386 1,340 1,345 1,243 1,226

40% 1,093 1,085 1,098 1,111 1,293 1,444 1,323 1,357 1,304 1,311 1,218 1,153

50% 1,035 957 998 1,025 1,209 1,373 1,312 1,327 1,294 1,284 1,186 1,097

60% 881 603 768 819 1,116 1,263 1,251 1,293 1,270 1,214 1,113 1,048

70% 621 510 547 512 911 1,044 1,127 1,165 1,186 1,139 1,057 976

80% 496 398 466 355 667 851 912 1,026 1,090 1,068 977 689

90% 299 302 338 233 432 720 809 928 954 624 458 410

Full Simulation Period
b 878 832 878 891 1,086 1,202 1,181 1,224 1,200 1,164 1,071 1,001

Wet (32%) 1,055 1,041 1,136 1,264 1,426 1,488 1,383 1,394 1,334 1,345 1,291 1,280

Above Normal (16%) 793 761 907 1,015 1,283 1,436 1,364 1,380 1,338 1,336 1,235 1,170

Below Normal (13%) 990 954 945 934 1,150 1,263 1,252 1,316 1,294 1,244 1,105 1,000

Dry (24%) 786 721 713 621 859 1,006 1,074 1,140 1,167 1,124 1,004 888

Critical (15%) 640 529 504 357 457 602 659 740 727 579 497 402

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 80 235 140 279 148 72 69 65 55 50 48 -1

20% 151 173 209 307 268 202 96 98 120 80 14 50

30% 130 182 161 308 323 230 110 108 135 74 -1 50

40% 110 206 184 251 304 301 81 121 120 49 6 38

50% 148 299 127 229 282 374 158 148 130 40 12 33

60% 239 8 141 155 256 331 151 192 124 31 41 98

70% 122 85 70 -9 164 197 198 147 96 74 149 298

80% 121 48 109 60 16 92 72 61 101 141 386 187

90% 52 79 48 23 33 38 82 125 175 83 64 86

Full Simulation Period
b 114 131 124 157 179 186 99 105 111 75 76 90

Wet (32%) 134 147 136 204 200 175 68 74 89 52 17 28

Above Normal (16%) 86 79 115 188 253 267 147 161 143 65 9 28

Below Normal (13%) 106 163 131 225 226 265 147 181 147 72 45 95

Dry (24%) 90 148 137 112 153 177 112 93 111 139 192 194

Critical (15%) 147 99 81 36 51 68 47 59 92 34 114 116

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Capacity (MW)

No Action Alternative

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a

Table B-5-1. SWP Total Capacity, Monthly Capacity 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,222 1,091 1,204 1,178 1,332 1,441 1,351 1,367 1,325 1,331 1,293 1,306

20% 1,074 1,027 1,036 1,033 1,201 1,281 1,297 1,310 1,235 1,282 1,275 1,226

30% 1,037 966 990 940 1,097 1,238 1,263 1,278 1,205 1,270 1,244 1,176

40% 983 879 914 861 989 1,143 1,242 1,236 1,184 1,262 1,212 1,115

50% 887 657 871 797 927 999 1,153 1,178 1,163 1,244 1,174 1,064

60% 642 595 627 664 860 932 1,100 1,101 1,146 1,182 1,072 951

70% 499 425 477 521 747 847 930 1,018 1,090 1,065 908 678

80% 374 351 357 294 651 759 840 964 989 927 591 501

90% 247 223 289 210 399 682 727 803 779 541 393 324

Full Simulation Period
b 764 700 754 734 907 1,016 1,082 1,119 1,089 1,089 995 911

Wet (32%) 920 894 1,000 1,060 1,226 1,313 1,315 1,320 1,245 1,294 1,274 1,252

Above Normal (16%) 708 682 792 827 1,030 1,170 1,217 1,218 1,196 1,270 1,226 1,142

Below Normal (13%) 883 791 814 710 924 998 1,105 1,135 1,146 1,171 1,060 905

Dry (24%) 696 573 575 509 706 829 962 1,047 1,056 985 812 694

Critical (15%) 493 430 423 321 406 534 612 681 636 545 384 286

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,319 1,361 1,353 1,424 1,478 1,483 1,401 1,435 1,387 1,388 1,348 1,320

20% 1,221 1,188 1,208 1,246 1,420 1,463 1,366 1,395 1,343 1,370 1,309 1,250

30% 1,150 1,128 1,125 1,098 1,297 1,407 1,340 1,365 1,330 1,345 1,242 1,204

40% 1,052 1,057 1,062 1,042 1,180 1,307 1,315 1,342 1,293 1,299 1,214 1,130

50% 988 821 1,003 966 1,096 1,266 1,293 1,301 1,256 1,272 1,162 1,083

60% 827 631 767 767 960 1,075 1,254 1,259 1,211 1,218 1,105 1,016

70% 555 514 545 579 806 919 1,078 1,131 1,163 1,118 1,028 914

80% 427 375 431 309 681 823 929 995 1,033 992 907 609

90% 244 241 345 264 412 676 727 813 793 550 422 352

Full Simulation Period
b 850 810 859 846 1,022 1,127 1,158 1,201 1,168 1,143 1,041 955

Wet (32%) 1,023 1,020 1,119 1,200 1,365 1,444 1,373 1,397 1,341 1,360 1,297 1,267

Above Normal (16%) 764 775 900 909 1,145 1,327 1,312 1,336 1,294 1,318 1,236 1,156

Below Normal (13%) 985 953 950 886 1,094 1,196 1,248 1,294 1,240 1,236 1,110 1,007

Dry (24%) 770 674 660 608 799 885 1,043 1,110 1,129 1,063 921 789

Critical (15%) 579 488 500 372 456 562 636 698 658 529 412 287

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 97 270 148 246 146 42 50 67 62 57 55 13

20% 147 161 173 213 219 182 69 85 108 88 34 24

30% 114 162 135 157 200 169 77 87 125 75 -2 28

40% 69 178 148 181 191 164 74 106 109 37 2 14

50% 101 164 133 169 169 267 139 123 93 28 -12 19

60% 185 37 140 103 100 143 154 159 65 36 34 65

70% 56 89 68 57 60 71 148 113 73 53 120 236

80% 52 24 73 14 31 64 88 31 44 65 317 108

90% -4 19 55 54 13 -7 0 10 15 10 28 28

Full Simulation Period
b 86 110 105 113 115 111 76 82 80 54 46 44

Wet (32%) 102 127 119 140 139 132 58 77 96 66 23 15

Above Normal (16%) 56 94 108 81 115 157 95 118 99 48 10 14

Below Normal (13%) 102 162 136 177 170 198 143 159 94 65 50 101

Dry (24%) 75 101 85 99 93 56 81 63 73 79 109 95

Critical (15%) 86 58 77 51 49 29 24 17 23 -17 28 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Capacity (MW)

Table B-5-2. SWP Total Capacity, Monthly Capacity 

No Action Alternative

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,222 1,091 1,204 1,178 1,332 1,441 1,351 1,367 1,325 1,331 1,293 1,306

20% 1,074 1,027 1,036 1,033 1,201 1,281 1,297 1,310 1,235 1,282 1,275 1,226

30% 1,037 966 990 940 1,097 1,238 1,263 1,278 1,205 1,270 1,244 1,176

40% 983 879 914 861 989 1,143 1,242 1,236 1,184 1,262 1,212 1,115

50% 887 657 871 797 927 999 1,153 1,178 1,163 1,244 1,174 1,064

60% 642 595 627 664 860 932 1,100 1,101 1,146 1,182 1,072 951

70% 499 425 477 521 747 847 930 1,018 1,090 1,065 908 678

80% 374 351 357 294 651 759 840 964 989 927 591 501

90% 247 223 289 210 399 682 727 803 779 541 393 324

Full Simulation Period
b 764 700 754 734 907 1,016 1,082 1,119 1,089 1,089 995 911

Wet (32%) 920 894 1,000 1,060 1,226 1,313 1,315 1,320 1,245 1,294 1,274 1,252

Above Normal (16%) 708 682 792 827 1,030 1,170 1,217 1,218 1,196 1,270 1,226 1,142

Below Normal (13%) 883 791 814 710 924 998 1,105 1,135 1,146 1,171 1,060 905

Dry (24%) 696 573 575 509 706 829 962 1,047 1,056 985 812 694

Critical (15%) 493 430 423 321 406 534 612 681 636 545 384 286

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,193 1,103 1,143 1,240 1,347 1,439 1,337 1,354 1,274 1,303 1,291 1,289

20% 1,082 1,023 1,032 1,039 1,215 1,303 1,285 1,298 1,235 1,285 1,271 1,225

30% 1,039 966 977 949 1,104 1,239 1,253 1,275 1,203 1,268 1,242 1,183

40% 991 880 932 860 990 1,106 1,237 1,239 1,181 1,262 1,215 1,117

50% 922 706 875 805 939 1,020 1,152 1,180 1,167 1,245 1,175 1,071

60% 639 594 677 656 836 937 1,106 1,081 1,139 1,174 1,068 958

70% 492 431 475 534 750 851 982 1,014 1,083 1,055 938 707

80% 370 349 357 293 645 760 830 963 984 919 591 492

90% 227 222 326 200 364 658 722 788 776 526 393 294

Full Simulation Period
b 761 704 754 740 909 1,016 1,079 1,111 1,085 1,088 993 907

Wet (32%) 909 888 999 1,081 1,229 1,310 1,303 1,316 1,241 1,294 1,273 1,249

Above Normal (16%) 692 666 783 816 1,028 1,170 1,211 1,214 1,194 1,272 1,227 1,139

Below Normal (13%) 882 821 798 717 932 1,005 1,108 1,121 1,143 1,180 1,074 912

Dry (24%) 699 589 585 514 708 829 966 1,031 1,046 982 808 697

Critical (15%) 504 434 432 317 401 533 615 684 636 535 369 257

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -29 12 -61 62 15 -2 -14 -13 -51 -27 -2 -17

20% 8 -4 -3 7 13 22 -12 -13 0 3 -5 -1

30% 3 0 -12 9 7 1 -9 -3 -2 -3 -2 7

40% 9 1 18 0 1 -37 -5 3 -2 0 3 1

50% 35 48 4 8 12 21 -1 1 4 1 1 7

60% -3 0 50 -8 -24 5 6 -19 -7 -9 -3 7

70% -7 6 -2 12 3 4 52 -4 -7 -10 30 29

80% -4 -2 0 -2 -5 1 -10 -1 -4 -8 0 -9

90% -21 0 37 -10 -35 -25 -5 -15 -3 -15 0 -30

Full Simulation Period
b -4 4 0 6 1 0 -3 -7 -4 0 -1 -4

Wet (32%) -11 -5 0 21 3 -3 -13 -4 -4 0 -1 -3

Above Normal (16%) -16 -16 -9 -12 -2 1 -6 -5 -1 2 1 -4

Below Normal (13%) -1 30 -17 7 8 8 3 -14 -4 9 14 7

Dry (24%) 4 15 9 5 2 0 4 -16 -10 -2 -3 3

Critical (15%) 11 4 9 -4 -5 -1 3 3 0 -10 -15 -28

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Capacity (MW)

Table B-5-3. SWP Total Capacity, Monthly Capacity 

No Action Alternative

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,302 1,326 1,345 1,457 1,480 1,513 1,420 1,432 1,380 1,380 1,341 1,305

20% 1,225 1,200 1,244 1,340 1,469 1,484 1,393 1,408 1,355 1,362 1,289 1,276

30% 1,166 1,148 1,151 1,248 1,420 1,468 1,373 1,386 1,340 1,345 1,243 1,226

40% 1,093 1,085 1,098 1,111 1,293 1,444 1,323 1,357 1,304 1,311 1,218 1,153

50% 1,035 957 998 1,025 1,209 1,373 1,312 1,327 1,294 1,284 1,186 1,097

60% 881 603 768 819 1,116 1,263 1,251 1,293 1,270 1,214 1,113 1,048

70% 621 510 547 512 911 1,044 1,127 1,165 1,186 1,139 1,057 976

80% 496 398 466 355 667 851 912 1,026 1,090 1,068 977 689

90% 299 302 338 233 432 720 809 928 954 624 458 410

Full Simulation Period
b 878 832 878 891 1,086 1,202 1,181 1,224 1,200 1,164 1,071 1,001

Wet (32%) 1,055 1,041 1,136 1,264 1,426 1,488 1,383 1,394 1,334 1,345 1,291 1,280

Above Normal (16%) 793 761 907 1,015 1,283 1,436 1,364 1,380 1,338 1,336 1,235 1,170

Below Normal (13%) 990 954 945 934 1,150 1,263 1,252 1,316 1,294 1,244 1,105 1,000

Dry (24%) 786 721 713 621 859 1,006 1,074 1,140 1,167 1,124 1,004 888

Critical (15%) 640 529 504 357 457 602 659 740 727 579 497 402

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,222 1,091 1,204 1,178 1,332 1,441 1,351 1,367 1,325 1,331 1,293 1,306

20% 1,074 1,027 1,036 1,033 1,201 1,281 1,297 1,310 1,235 1,282 1,275 1,226

30% 1,037 966 990 940 1,097 1,238 1,263 1,278 1,205 1,270 1,244 1,176

40% 983 879 914 861 989 1,143 1,242 1,236 1,184 1,262 1,212 1,115

50% 887 657 871 797 927 999 1,153 1,178 1,163 1,244 1,174 1,064

60% 642 595 627 664 860 932 1,100 1,101 1,146 1,182 1,072 951

70% 499 425 477 521 747 847 930 1,018 1,090 1,065 908 678

80% 374 351 357 294 651 759 840 964 989 927 591 501

90% 247 223 289 210 399 682 727 803 779 541 393 324

Full Simulation Period
b 764 700 754 734 907 1,016 1,082 1,119 1,089 1,089 995 911

Wet (32%) 920 894 1,000 1,060 1,226 1,313 1,315 1,320 1,245 1,294 1,274 1,252

Above Normal (16%) 708 682 792 827 1,030 1,170 1,217 1,218 1,196 1,270 1,226 1,142

Below Normal (13%) 883 791 814 710 924 998 1,105 1,135 1,146 1,171 1,060 905

Dry (24%) 696 573 575 509 706 829 962 1,047 1,056 985 812 694

Critical (15%) 493 430 423 321 406 534 612 681 636 545 384 286

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -80 -235 -140 -279 -148 -72 -69 -65 -55 -50 -48 1

20% -151 -173 -209 -307 -268 -202 -96 -98 -120 -80 -14 -50

30% -130 -182 -161 -308 -323 -230 -110 -108 -135 -74 1 -50

40% -110 -206 -184 -251 -304 -301 -81 -121 -120 -49 -6 -38

50% -148 -299 -127 -229 -282 -374 -158 -148 -130 -40 -12 -33

60% -239 -8 -141 -155 -256 -331 -151 -192 -124 -31 -41 -98

70% -122 -85 -70 9 -164 -197 -198 -147 -96 -74 -149 -298

80% -121 -48 -109 -60 -16 -92 -72 -61 -101 -141 -386 -187

90% -52 -79 -48 -23 -33 -38 -82 -125 -175 -83 -64 -86

Full Simulation Period
b -114 -131 -124 -157 -179 -186 -99 -105 -111 -75 -76 -90

Wet (32%) -134 -147 -136 -204 -200 -175 -68 -74 -89 -52 -17 -28

Above Normal (16%) -86 -79 -115 -188 -253 -267 -147 -161 -143 -65 -9 -28

Below Normal (13%) -106 -163 -131 -225 -226 -265 -147 -181 -147 -72 -45 -95

Dry (24%) -90 -148 -137 -112 -153 -177 -112 -93 -111 -139 -192 -194

Critical (15%) -147 -99 -81 -36 -51 -68 -47 -59 -92 -34 -114 -116

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Capacity (MW)

Table B-5-4. SWP Total Capacity, Monthly Capacity 

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,302 1,326 1,345 1,457 1,480 1,513 1,420 1,432 1,380 1,380 1,341 1,305

20% 1,225 1,200 1,244 1,340 1,469 1,484 1,393 1,408 1,355 1,362 1,289 1,276

30% 1,166 1,148 1,151 1,248 1,420 1,468 1,373 1,386 1,340 1,345 1,243 1,226

40% 1,093 1,085 1,098 1,111 1,293 1,444 1,323 1,357 1,304 1,311 1,218 1,153

50% 1,035 957 998 1,025 1,209 1,373 1,312 1,327 1,294 1,284 1,186 1,097

60% 881 603 768 819 1,116 1,263 1,251 1,293 1,270 1,214 1,113 1,048

70% 621 510 547 512 911 1,044 1,127 1,165 1,186 1,139 1,057 976

80% 496 398 466 355 667 851 912 1,026 1,090 1,068 977 689

90% 299 302 338 233 432 720 809 928 954 624 458 410

Full Simulation Period
b 878 832 878 891 1,086 1,202 1,181 1,224 1,200 1,164 1,071 1,001

Wet (32%) 1,055 1,041 1,136 1,264 1,426 1,488 1,383 1,394 1,334 1,345 1,291 1,280

Above Normal (16%) 793 761 907 1,015 1,283 1,436 1,364 1,380 1,338 1,336 1,235 1,170

Below Normal (13%) 990 954 945 934 1,150 1,263 1,252 1,316 1,294 1,244 1,105 1,000

Dry (24%) 786 721 713 621 859 1,006 1,074 1,140 1,167 1,124 1,004 888

Critical (15%) 640 529 504 357 457 602 659 740 727 579 497 402

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,319 1,361 1,353 1,424 1,478 1,483 1,401 1,435 1,387 1,388 1,348 1,320

20% 1,221 1,188 1,208 1,246 1,420 1,463 1,366 1,395 1,343 1,370 1,309 1,250

30% 1,150 1,128 1,125 1,098 1,297 1,407 1,340 1,365 1,330 1,345 1,242 1,204

40% 1,052 1,057 1,062 1,042 1,180 1,307 1,315 1,342 1,293 1,299 1,214 1,130

50% 988 821 1,003 966 1,096 1,266 1,293 1,301 1,256 1,272 1,162 1,083

60% 827 631 767 767 960 1,075 1,254 1,259 1,211 1,218 1,105 1,016

70% 555 514 545 579 806 919 1,078 1,131 1,163 1,118 1,028 914

80% 427 375 431 309 681 823 929 995 1,033 992 907 609

90% 244 241 345 264 412 676 727 813 793 550 422 352

Full Simulation Period
b 850 810 859 846 1,022 1,127 1,158 1,201 1,168 1,143 1,041 955

Wet (32%) 1,023 1,020 1,119 1,200 1,365 1,444 1,373 1,397 1,341 1,360 1,297 1,267

Above Normal (16%) 764 775 900 909 1,145 1,327 1,312 1,336 1,294 1,318 1,236 1,156

Below Normal (13%) 985 953 950 886 1,094 1,196 1,248 1,294 1,240 1,236 1,110 1,007

Dry (24%) 770 674 660 608 799 885 1,043 1,110 1,129 1,063 921 789

Critical (15%) 579 488 500 372 456 562 636 698 658 529 412 287

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 17 35 8 -33 -2 -30 -19 2 7 8 8 15

20% -4 -12 -36 -94 -49 -20 -27 -13 -12 8 20 -26

30% -16 -20 -26 -150 -123 -61 -33 -21 -10 0 -1 -22

40% -41 -28 -36 -70 -113 -137 -7 -15 -11 -12 -4 -23

50% -46 -136 5 -60 -113 -107 -19 -25 -38 -12 -24 -14

60% -53 28 -2 -52 -156 -187 3 -34 -59 4 -8 -33

70% -66 4 -2 67 -104 -126 -49 -34 -23 -21 -29 -62

80% -69 -23 -35 -46 15 -28 16 -31 -57 -76 -70 -80

90% -56 -60 7 32 -20 -45 -82 -115 -160 -73 -36 -58

Full Simulation Period
b -28 -21 -19 -44 -64 -75 -23 -22 -31 -21 -30 -46

Wet (32%) -32 -20 -17 -64 -61 -43 -10 3 7 15 6 -13

Above Normal (16%) -30 15 -7 -106 -138 -109 -52 -43 -44 -17 1 -14

Below Normal (13%) -4 0 5 -48 -56 -67 -4 -22 -53 -7 5 6

Dry (24%) -16 -47 -53 -12 -60 -121 -30 -30 -38 -61 -83 -98

Critical (15%) -61 -41 -4 15 -1 -39 -23 -42 -69 -50 -86 -115

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Capacity (MW)

Table B-5-5. SWP Total Capacity, Monthly Capacity 

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,302 1,326 1,345 1,457 1,480 1,513 1,420 1,432 1,380 1,380 1,341 1,305

20% 1,225 1,200 1,244 1,340 1,469 1,484 1,393 1,408 1,355 1,362 1,289 1,276

30% 1,166 1,148 1,151 1,248 1,420 1,468 1,373 1,386 1,340 1,345 1,243 1,226

40% 1,093 1,085 1,098 1,111 1,293 1,444 1,323 1,357 1,304 1,311 1,218 1,153

50% 1,035 957 998 1,025 1,209 1,373 1,312 1,327 1,294 1,284 1,186 1,097

60% 881 603 768 819 1,116 1,263 1,251 1,293 1,270 1,214 1,113 1,048

70% 621 510 547 512 911 1,044 1,127 1,165 1,186 1,139 1,057 976

80% 496 398 466 355 667 851 912 1,026 1,090 1,068 977 689

90% 299 302 338 233 432 720 809 928 954 624 458 410

Full Simulation Period
b 878 832 878 891 1,086 1,202 1,181 1,224 1,200 1,164 1,071 1,001

Wet (32%) 1,055 1,041 1,136 1,264 1,426 1,488 1,383 1,394 1,334 1,345 1,291 1,280

Above Normal (16%) 793 761 907 1,015 1,283 1,436 1,364 1,380 1,338 1,336 1,235 1,170

Below Normal (13%) 990 954 945 934 1,150 1,263 1,252 1,316 1,294 1,244 1,105 1,000

Dry (24%) 786 721 713 621 859 1,006 1,074 1,140 1,167 1,124 1,004 888

Critical (15%) 640 529 504 357 457 602 659 740 727 579 497 402

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,193 1,103 1,143 1,240 1,347 1,439 1,337 1,354 1,274 1,303 1,291 1,289

20% 1,082 1,023 1,032 1,039 1,215 1,303 1,285 1,298 1,235 1,285 1,271 1,225

30% 1,039 966 977 949 1,104 1,239 1,253 1,275 1,203 1,268 1,242 1,183

40% 991 880 932 860 990 1,106 1,237 1,239 1,181 1,262 1,215 1,117

50% 922 706 875 805 939 1,020 1,152 1,180 1,167 1,245 1,175 1,071

60% 639 594 677 656 836 937 1,106 1,081 1,139 1,174 1,068 958

70% 492 431 475 534 750 851 982 1,014 1,083 1,055 938 707

80% 370 349 357 293 645 760 830 963 984 919 591 492

90% 227 222 326 200 364 658 722 788 776 526 393 294

Full Simulation Period
b 761 704 754 740 909 1,016 1,079 1,111 1,085 1,088 993 907

Wet (32%) 909 888 999 1,081 1,229 1,310 1,303 1,316 1,241 1,294 1,273 1,249

Above Normal (16%) 692 666 783 816 1,028 1,170 1,211 1,214 1,194 1,272 1,227 1,139

Below Normal (13%) 882 821 798 717 932 1,005 1,108 1,121 1,143 1,180 1,074 912

Dry (24%) 699 589 585 514 708 829 966 1,031 1,046 982 808 697

Critical (15%) 504 434 432 317 401 533 615 684 636 535 369 257

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -109 -223 -201 -217 -134 -74 -84 -78 -105 -77 -49 -15

20% -143 -177 -212 -301 -254 -181 -108 -111 -120 -77 -19 -51

30% -127 -182 -174 -299 -316 -229 -119 -111 -138 -77 -1 -43

40% -101 -205 -165 -251 -304 -338 -85 -118 -122 -49 -3 -36

50% -113 -251 -123 -221 -270 -354 -159 -147 -126 -38 -11 -26

60% -241 -9 -91 -164 -280 -325 -145 -212 -131 -40 -44 -91

70% -129 -79 -72 22 -161 -194 -146 -151 -103 -83 -119 -269

80% -125 -50 -108 -62 -21 -91 -82 -63 -106 -149 -386 -197

90% -72 -79 -11 -33 -68 -63 -87 -139 -178 -98 -64 -116

Full Simulation Period
b -118 -127 -125 -151 -177 -186 -102 -112 -115 -76 -78 -94

Wet (32%) -146 -152 -137 -183 -197 -178 -81 -78 -92 -51 -18 -31

Above Normal (16%) -102 -95 -124 -199 -255 -266 -153 -166 -144 -63 -8 -31

Below Normal (13%) -107 -133 -148 -217 -218 -258 -144 -195 -151 -63 -31 -88

Dry (24%) -87 -132 -128 -107 -151 -177 -107 -109 -121 -142 -195 -191

Critical (15%) -136 -95 -73 -40 -56 -69 -44 -56 -91 -44 -128 -144

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Capacity (MW)

Table B-5-6. SWP Total Capacity, Monthly Capacity 

Second Basis of Comparison

Statistic

Monthly Capacity (MW)

Probability of Exceedance
a



B.6. SWP Total Energy Generation 1 

  2 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 501 396 434 660 675 759 602 704 535 712 619 662
20% 429 355 376 261 551 569 419 532 483 691 605 621
30% 408 328 300 190 238 425 361 443 470 677 581 593
40% 388 311 282 171 169 299 337 411 439 662 553 534
50% 340 285 270 139 131 161 315 380 413 645 518 486
60% 302 255 246 94 110 114 247 329 398 579 481 374
70% 228 199 200 59 72 88 185 272 382 497 374 304
80% 197 158 156 44 55 63 126 247 344 407 295 256
90% 124 85 87 36 45 47 99 207 277 231 195 170

Full Simulation Period
b 321 272 275 208 245 298 313 408 414 556 458 438

Wet (32%) 378 342 347 414 506 592 521 622 487 647 551 630
Above Normal (16%) 290 261 276 172 217 370 331 410 443 697 606 556
Below Normal (13%) 383 295 294 141 138 156 260 343 417 633 516 388

Dry (24%) 294 223 226 96 92 81 183 300 402 483 366 313
Critical (15%) 220 191 182 52 60 72 108 184 243 256 199 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 483 422 475 810 779 852 601 673 636 740 638 505
20% 467 401 396 393 640 698 442 603 591 719 590 481
30% 450 379 355 319 468 596 379 542 557 680 554 470
40% 433 356 338 237 298 492 351 453 533 643 510 434
50% 401 338 303 208 239 330 325 410 496 591 488 402
60% 372 315 285 191 201 281 298 363 458 538 452 387
70% 307 227 261 95 168 165 235 324 421 477 428 362
80% 262 193 197 51 95 125 137 267 384 432 401 328
90% 157 155 151 39 39 51 117 223 356 368 299 244

Full Simulation Period
b 360 311 325 285 336 409 335 441 489 565 479 395

Wet (32%) 405 371 422 542 611 716 517 608 524 638 524 442
Above Normal (16%) 323 265 309 250 370 572 384 486 566 712 588 479
Below Normal (13%) 408 340 305 227 272 291 313 460 558 629 509 418

Dry (24%) 346 291 284 127 147 164 210 327 466 498 456 377
Critical (15%) 281 235 222 80 79 85 117 207 304 300 275 210

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -18 26 40 150 104 93 -1 -31 101 27 18 -158

20% 38 46 20 132 89 130 23 72 108 28 -15 -140

30% 43 51 55 129 230 171 18 99 87 3 -27 -123

40% 45 46 55 66 129 194 14 42 94 -19 -43 -100

50% 61 53 33 69 108 169 10 30 83 -55 -30 -84

60% 71 60 38 97 91 167 50 34 60 -41 -29 13
70% 79 28 62 36 96 77 49 52 39 -20 54 58
80% 65 35 41 6 40 63 11 20 40 25 106 72
90% 33 70 64 4 -6 4 18 16 78 137 104 74

Full Simulation Period
b 39 39 50 76 92 112 22 33 75 9 21 -43

Wet (32%) 27 29 74 129 105 124 -4 -14 37 -9 -27 -189

Above Normal (16%) 33 4 33 78 152 201 53 76 123 15 -18 -77

Below Normal (13%) 25 45 11 86 134 135 53 116 141 -4 -7 30
Dry (24%) 52 69 58 31 55 83 27 27 64 15 90 63

Critical (15%) 61 44 40 28 19 13 8 23 60 44 76 66

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Generation (GWh)

No Action Alternative

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a

Table B-6-1. SWP Total Generation, Monthly Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 501 396 434 660 675 759 602 704 535 712 619 662
20% 429 355 376 261 551 569 419 532 483 691 605 621
30% 408 328 300 190 238 425 361 443 470 677 581 593
40% 388 311 282 171 169 299 337 411 439 662 553 534
50% 340 285 270 139 131 161 315 380 413 645 518 486
60% 302 255 246 94 110 114 247 329 398 579 481 374
70% 228 199 200 59 72 88 185 272 382 497 374 304
80% 197 158 156 44 55 63 126 247 344 407 295 256
90% 124 85 87 36 45 47 99 207 277 231 195 170

Full Simulation Period
b 321 272 275 208 245 298 313 408 414 556 458 438

Wet (32%) 378 342 347 414 506 592 521 622 487 647 551 630
Above Normal (16%) 290 261 276 172 217 370 331 410 443 697 606 556
Below Normal (13%) 383 295 294 141 138 156 260 343 417 633 516 388

Dry (24%) 294 223 226 96 92 81 183 300 402 483 366 313
Critical (15%) 220 191 182 52 60 72 108 184 243 256 199 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 484 425 486 779 741 795 601 682 597 727 623 493
20% 461 400 385 335 617 641 425 578 567 714 592 474
30% 434 382 356 238 357 550 395 499 534 698 570 448
40% 401 354 317 207 268 435 343 454 513 678 539 408
50% 384 333 295 189 187 293 328 419 496 656 509 391
60% 346 301 280 166 156 196 313 382 475 615 470 375
70% 275 261 257 79 120 114 242 346 448 520 416 344
80% 209 187 189 44 69 88 131 247 381 424 363 286
90% 129 91 131 35 46 49 111 216 295 264 217 176

Full Simulation Period
b 339 305 313 258 303 367 333 437 476 571 468 368

Wet (32%) 398 375 421 507 583 682 514 616 543 659 534 428
Above Normal (16%) 305 284 310 191 284 497 363 463 532 717 596 467
Below Normal (13%) 397 336 306 198 244 263 330 451 503 664 552 383

Dry (24%) 312 266 246 121 119 99 212 332 460 505 411 348
Critical (15%) 244 213 203 76 79 85 114 184 271 251 205 148

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -17 29 52 119 66 36 -1 -21 62 15 4 -169

20% 32 45 9 74 65 72 5 46 84 22 -13 -148

30% 26 54 56 48 120 126 34 56 64 21 -11 -145

40% 13 44 34 36 99 136 7 42 74 16 -14 -126

50% 43 47 25 51 56 131 13 39 83 11 -9 -95

60% 44 46 34 72 46 82 66 53 77 36 -11 1
70% 47 62 57 20 47 27 56 74 66 23 42 40
80% 12 29 33 -1 14 25 5 1 37 17 67 30
90% 5 6 44 -1 1 2 12 9 17 33 21 6

Full Simulation Period
b 18 34 38 50 58 69 20 29 62 16 10 -70

Wet (32%) 19 33 73 93 76 89 -7 -6 57 12 -17 -203

Above Normal (16%) 15 23 35 20 67 127 32 53 90 20 -10 -89

Below Normal (13%) 15 41 12 57 106 106 70 108 86 31 36 -5

Dry (24%) 18 43 20 25 27 18 29 31 58 22 45 35
Critical (15%) 24 22 21 24 19 12 5 0 28 -5 6 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Generation (GWh)

Table B-6-2. SWP Total Generation, Monthly Generation 

No Action Alternative

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 501 396 434 660 675 759 602 704 535 712 619 662
20% 429 355 376 261 551 569 419 532 483 691 605 621
30% 408 328 300 190 238 425 361 443 470 677 581 593
40% 388 311 282 171 169 299 337 411 439 662 553 534
50% 340 285 270 139 131 161 315 380 413 645 518 486
60% 302 255 246 94 110 114 247 329 398 579 481 374
70% 228 199 200 59 72 88 185 272 382 497 374 304
80% 197 158 156 44 55 63 126 247 344 407 295 256
90% 124 85 87 36 45 47 99 207 277 231 195 170

Full Simulation Period
b 321 272 275 208 245 298 313 408 414 556 458 438

Wet (32%) 378 342 347 414 506 592 521 622 487 647 551 630
Above Normal (16%) 290 261 276 172 217 370 331 410 443 697 606 556
Below Normal (13%) 383 295 294 141 138 156 260 343 417 633 516 388

Dry (24%) 294 223 226 96 92 81 183 300 402 483 366 313
Critical (15%) 220 191 182 52 60 72 108 184 243 256 199 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 475 413 406 652 685 727 587 692 517 714 622 651
20% 435 357 365 284 538 573 414 532 484 699 607 622
30% 410 329 300 190 221 448 362 434 464 681 589 590
40% 391 314 278 177 184 301 333 406 435 663 561 535
50% 331 291 267 130 153 168 311 380 412 651 535 491
60% 303 252 254 87 93 116 256 308 400 589 468 391
70% 222 205 218 58 72 89 192 266 376 486 380 302
80% 190 171 163 44 54 62 132 244 353 411 307 254
90% 120 90 96 36 44 47 103 202 259 234 197 159

Full Simulation Period
b 317 275 274 211 244 297 312 401 409 557 462 436

Wet (32%) 372 339 344 426 507 590 510 618 479 645 554 624
Above Normal (16%) 280 264 276 162 215 368 326 404 440 698 607 557
Below Normal (13%) 369 316 281 142 141 160 265 328 412 639 534 393

Dry (24%) 298 227 227 96 93 81 194 288 398 490 370 313
Critical (15%) 219 192 189 51 54 73 108 183 239 249 196 140

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -26 17 -28 -8 11 -32 -15 -11 -18 2 3 -12

20% 6 1 -11 23 -13 4 -5 0 0 8 2 1
30% 2 1 0 0 -17 23 1 -9 -6 4 8 -4

40% 3 4 -4 6 14 2 -4 -5 -5 1 8 1
50% -9 5 -3 -9 22 6 -4 0 -2 5 18 5
60% 1 -3 7 -7 -17 2 9 -21 2 10 -13 17
70% -6 6 18 -1 -1 1 6 -6 -5 -11 6 -3

80% -7 13 7 0 -1 -1 6 -3 9 4 11 -2

90% -4 6 9 0 -2 0 3 -5 -18 4 1 -11

Full Simulation Period
b

-4 4 -2 3 0 -1 -1 -8 -5 1 4 -2

Wet (32%) -6 -2 -3 13 1 -2 -11 -5 -8 -1 3 -7

Above Normal (16%) -9 3 0 -9 -2 -3 -5 -6 -2 1 1 1
Below Normal (13%) -14 21 -13 1 2 3 5 -16 -5 6 18 5

Dry (24%) 4 5 1 1 1 0 10 -12 -4 7 3 0
Critical (15%) 0 1 8 -1 -6 1 -1 -1 -5 -7 -3 -5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Generation (GWh)

Table B-6-3. SWP Total Generation, Monthly Generation 

No Action Alternative

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 483 422 475 810 779 852 601 673 636 740 638 505
20% 467 401 396 393 640 698 442 603 591 719 590 481
30% 450 379 355 319 468 596 379 542 557 680 554 470
40% 433 356 338 237 298 492 351 453 533 643 510 434
50% 401 338 303 208 239 330 325 410 496 591 488 402
60% 372 315 285 191 201 281 298 363 458 538 452 387
70% 307 227 261 95 168 165 235 324 421 477 428 362
80% 262 193 197 51 95 125 137 267 384 432 401 328
90% 157 155 151 39 39 51 117 223 356 368 299 244

Full Simulation Period
b 360 311 325 285 336 409 335 441 489 565 479 395

Wet (32%) 405 371 422 542 611 716 517 608 524 638 524 442
Above Normal (16%) 323 265 309 250 370 572 384 486 566 712 588 479
Below Normal (13%) 408 340 305 227 272 291 313 460 558 629 509 418

Dry (24%) 346 291 284 127 147 164 210 327 466 498 456 377
Critical (15%) 281 235 222 80 79 85 117 207 304 300 275 210

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 501 396 434 660 675 759 602 704 535 712 619 662
20% 429 355 376 261 551 569 419 532 483 691 605 621
30% 408 328 300 190 238 425 361 443 470 677 581 593
40% 388 311 282 171 169 299 337 411 439 662 553 534
50% 340 285 270 139 131 161 315 380 413 645 518 486
60% 302 255 246 94 110 114 247 329 398 579 481 374
70% 228 199 200 59 72 88 185 272 382 497 374 304
80% 197 158 156 44 55 63 126 247 344 407 295 256
90% 124 85 87 36 45 47 99 207 277 231 195 170

Full Simulation Period
b 321 272 275 208 245 298 313 408 414 556 458 438

Wet (32%) 378 342 347 414 506 592 521 622 487 647 551 630
Above Normal (16%) 290 261 276 172 217 370 331 410 443 697 606 556
Below Normal (13%) 383 295 294 141 138 156 260 343 417 633 516 388

Dry (24%) 294 223 226 96 92 81 183 300 402 483 366 313
Critical (15%) 220 191 182 52 60 72 108 184 243 256 199 145

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 18 -26 -40 -150 -104 -93 1 31 -101 -27 -18 158
20% -38 -46 -20 -132 -89 -130 -23 -72 -108 -28 15 140
30% -43 -51 -55 -129 -230 -171 -18 -99 -87 -3 27 123
40% -45 -46 -55 -66 -129 -194 -14 -42 -94 19 43 100
50% -61 -53 -33 -69 -108 -169 -10 -30 -83 55 30 84
60% -71 -60 -38 -97 -91 -167 -50 -34 -60 41 29 -13

70% -79 -28 -62 -36 -96 -77 -49 -52 -39 20 -54 -58

80% -65 -35 -41 -6 -40 -63 -11 -20 -40 -25 -106 -72

90% -33 -70 -64 -4 6 -4 -18 -16 -78 -137 -104 -74

Full Simulation Period
b

-39 -39 -50 -76 -92 -112 -22 -33 -75 -9 -21 43

Wet (32%) -27 -29 -74 -129 -105 -124 4 14 -37 9 27 189
Above Normal (16%) -33 -4 -33 -78 -152 -201 -53 -76 -123 -15 18 77
Below Normal (13%) -25 -45 -11 -86 -134 -135 -53 -116 -141 4 7 -30

Dry (24%) -52 -69 -58 -31 -55 -83 -27 -27 -64 -15 -90 -63

Critical (15%) -61 -44 -40 -28 -19 -13 -8 -23 -60 -44 -76 -66

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Generation (GWh)

Table B-6-4. SWP Total Generation, Monthly Generation 

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 483 422 475 810 779 852 601 673 636 740 638 505
20% 467 401 396 393 640 698 442 603 591 719 590 481
30% 450 379 355 319 468 596 379 542 557 680 554 470
40% 433 356 338 237 298 492 351 453 533 643 510 434
50% 401 338 303 208 239 330 325 410 496 591 488 402
60% 372 315 285 191 201 281 298 363 458 538 452 387
70% 307 227 261 95 168 165 235 324 421 477 428 362
80% 262 193 197 51 95 125 137 267 384 432 401 328
90% 157 155 151 39 39 51 117 223 356 368 299 244

Full Simulation Period
b 360 311 325 285 336 409 335 441 489 565 479 395

Wet (32%) 405 371 422 542 611 716 517 608 524 638 524 442
Above Normal (16%) 323 265 309 250 370 572 384 486 566 712 588 479
Below Normal (13%) 408 340 305 227 272 291 313 460 558 629 509 418

Dry (24%) 346 291 284 127 147 164 210 327 466 498 456 377
Critical (15%) 281 235 222 80 79 85 117 207 304 300 275 210

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 484 425 486 779 741 795 601 682 597 727 623 493
20% 461 400 385 335 617 641 425 578 567 714 592 474
30% 434 382 356 238 357 550 395 499 534 698 570 448
40% 401 354 317 207 268 435 343 454 513 678 539 408
50% 384 333 295 189 187 293 328 419 496 656 509 391
60% 346 301 280 166 156 196 313 382 475 615 470 375
70% 275 261 257 79 120 114 242 346 448 520 416 344
80% 209 187 189 44 69 88 131 247 381 424 363 286
90% 129 91 131 35 46 49 111 216 295 264 217 176

Full Simulation Period
b 339 305 313 258 303 367 333 437 476 571 468 368

Wet (32%) 398 375 421 507 583 682 514 616 543 659 534 428
Above Normal (16%) 305 284 310 191 284 497 363 463 532 717 596 467
Below Normal (13%) 397 336 306 198 244 263 330 451 503 664 552 383

Dry (24%) 312 266 246 121 119 99 212 332 460 505 411 348
Critical (15%) 244 213 203 76 79 85 114 184 271 251 205 148

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2 3 12 -31 -38 -57 0 10 -40 -13 -15 -12

20% -6 -2 -11 -59 -24 -58 -18 -25 -24 -6 2 -7

30% -16 3 0 -82 -110 -46 16 -43 -22 19 16 -22

40% -32 -2 -21 -29 -30 -58 -7 1 -20 35 28 -26

50% -18 -6 -8 -18 -52 -37 3 8 0 66 21 -12

60% -26 -14 -4 -25 -45 -85 16 19 16 77 18 -12

70% -32 35 -4 -16 -49 -50 7 22 27 43 -13 -18

80% -52 -7 -8 -7 -26 -38 -6 -20 -2 -8 -39 -42

90% -28 -64 -20 -4 7 -2 -6 -7 -61 -104 -83 -68

Full Simulation Period
b

-20 -5 -12 -26 -33 -43 -2 -4 -12 7 -11 -27

Wet (32%) -7 4 -1 -35 -28 -35 -3 8 20 21 10 -14

Above Normal (16%) -18 19 2 -59 -85 -75 -21 -23 -33 5 8 -12

Below Normal (13%) -11 -4 1 -29 -28 -29 17 -8 -54 35 43 -35

Dry (24%) -34 -26 -38 -5 -29 -66 2 5 -6 7 -45 -29

Critical (15%) -37 -21 -20 -4 0 -1 -3 -23 -32 -49 -70 -63

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Generation (GWh)

Table B-6-5. SWP Total Generation, Monthly Generation 

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 483 422 475 810 779 852 601 673 636 740 638 505
20% 467 401 396 393 640 698 442 603 591 719 590 481
30% 450 379 355 319 468 596 379 542 557 680 554 470
40% 433 356 338 237 298 492 351 453 533 643 510 434
50% 401 338 303 208 239 330 325 410 496 591 488 402
60% 372 315 285 191 201 281 298 363 458 538 452 387
70% 307 227 261 95 168 165 235 324 421 477 428 362
80% 262 193 197 51 95 125 137 267 384 432 401 328
90% 157 155 151 39 39 51 117 223 356 368 299 244

Full Simulation Period
b 360 311 325 285 336 409 335 441 489 565 479 395

Wet (32%) 405 371 422 542 611 716 517 608 524 638 524 442
Above Normal (16%) 323 265 309 250 370 572 384 486 566 712 588 479
Below Normal (13%) 408 340 305 227 272 291 313 460 558 629 509 418

Dry (24%) 346 291 284 127 147 164 210 327 466 498 456 377
Critical (15%) 281 235 222 80 79 85 117 207 304 300 275 210

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 475 413 406 652 685 727 587 692 517 714 622 651
20% 435 357 365 284 538 573 414 532 484 699 607 622
30% 410 329 300 190 221 448 362 434 464 681 589 590
40% 391 314 278 177 184 301 333 406 435 663 561 535
50% 331 291 267 130 153 168 311 380 412 651 535 491
60% 303 252 254 87 93 116 256 308 400 589 468 391
70% 222 205 218 58 72 89 192 266 376 486 380 302
80% 190 171 163 44 54 62 132 244 353 411 307 254
90% 120 90 96 36 44 47 103 202 259 234 197 159

Full Simulation Period
b 317 275 274 211 244 297 312 401 409 557 462 436

Wet (32%) 372 339 344 426 507 590 510 618 479 645 554 624
Above Normal (16%) 280 264 276 162 215 368 326 404 440 698 607 557
Below Normal (13%) 369 316 281 142 141 160 265 328 412 639 534 393

Dry (24%) 298 227 227 96 93 81 194 288 398 490 370 313
Critical (15%) 219 192 189 51 54 73 108 183 239 249 196 140

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -8 -9 -68 -158 -94 -125 -14 19 -120 -25 -16 146
20% -32 -45 -31 -110 -102 -126 -28 -71 -108 -20 17 141
30% -40 -50 -55 -129 -247 -148 -17 -108 -92 1 35 119
40% -42 -42 -59 -60 -114 -191 -18 -47 -99 20 51 101
50% -70 -48 -35 -78 -86 -162 -14 -30 -85 60 47 88
60% -69 -63 -31 -104 -108 -166 -41 -55 -58 51 16 4
70% -85 -22 -44 -37 -97 -76 -43 -58 -45 9 -49 -60

80% -72 -22 -33 -6 -41 -63 -5 -23 -30 -21 -95 -74

90% -37 -65 -55 -3 5 -4 -14 -21 -97 -133 -102 -85

Full Simulation Period
b

-43 -35 -52 -74 -92 -112 -23 -41 -80 -8 -17 41

Wet (32%) -33 -31 -77 -116 -104 -126 -7 10 -45 8 30 182
Above Normal (16%) -42 -1 -33 -87 -154 -204 -58 -82 -125 -14 19 78
Below Normal (13%) -39 -24 -24 -85 -132 -132 -48 -132 -146 11 26 -25

Dry (24%) -48 -64 -57 -30 -55 -83 -16 -39 -68 -8 -86 -63

Critical (15%) -62 -43 -33 -29 -25 -12 -9 -24 -65 -51 -79 -70

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Generation (GWh)

Table B-6-6. SWP Total Generation, Monthly Generation 

Second Basis of Comparison

Statistic

Monthly Generation (GWh)

Probability of Exceedance
a



B.7. SWP Total Energy Use 1 

  2 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,039 953 1,062 785 833 1,001 844 1,019 986 1,124 1,133 1,126
20% 968 879 934 516 639 831 746 883 856 1,062 1,112 1,099
30% 917 836 869 453 501 741 699 814 798 1,017 1,078 1,067
40% 871 769 806 365 405 499 636 769 763 991 1,054 1,003
50% 812 716 759 312 321 304 516 681 736 965 1,038 971
60% 744 587 680 165 290 232 413 495 697 926 991 943
70% 595 497 550 139 166 199 223 416 579 803 804 780
80% 497 443 413 128 129 160 151 403 549 681 641 669
90% 298 270 309 102 82 123 107 285 384 400 402 379

Full Simulation Period
b 738 657 705 359 397 474 486 644 701 874 900 868

Wet (32%) 858 796 802 552 638 810 737 877 866 1,036 1,081 1,048
Above Normal (16%) 693 660 718 366 432 568 595 735 776 993 1,073 1,031
Below Normal (13%) 835 715 806 333 364 398 465 607 704 962 993 943

Dry (24%) 676 556 628 239 224 223 320 507 619 785 765 775
Critical (15%) 541 471 515 156 155 133 121 300 394 463 461 384

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,148 1,119 1,145 1,102 1,006 1,103 990 1,106 1,055 1,146 1,146 1,140
20% 1,133 1,091 1,078 1,036 976 1,101 956 1,082 1,008 1,131 1,130 1,135
30% 1,101 1,061 1,052 885 954 1,091 908 1,048 981 1,122 1,120 1,124
40% 1,030 999 971 696 921 1,041 848 977 926 1,049 1,029 1,064
50% 983 947 906 628 757 1,012 786 908 863 988 1,011 1,030
60% 890 867 868 474 619 833 715 838 794 945 976 985
70% 740 636 759 320 498 623 418 530 672 861 950 948
80% 599 536 632 279 318 318 239 423 582 765 875 845
90% 488 486 491 181 233 195 147 396 565 704 742 712

Full Simulation Period
b 871 840 864 625 678 781 652 801 820 951 975 966

Wet (32%) 987 969 966 901 936 1,078 902 1,006 946 1,064 1,075 1,079
Above Normal (16%) 793 746 867 710 824 1,045 910 1,039 973 1,094 1,102 1,103
Below Normal (13%) 981 941 914 698 681 824 700 888 893 1,032 1,034 1,035

Dry (24%) 827 807 815 400 489 540 437 590 702 875 932 934
Critical (15%) 679 627 676 248 271 216 145 371 510 600 640 564

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 108 167 83 317 173 102 146 87 70 22 13 14
20% 165 211 144 520 337 270 210 199 152 69 18 36
30% 183 225 183 432 453 350 209 234 183 105 41 57
40% 158 229 165 331 516 542 212 208 163 57 -25 60
50% 170 231 147 316 436 708 270 227 127 23 -27 59
60% 147 280 188 309 330 601 302 343 97 19 -15 42
70% 145 138 209 181 331 424 194 114 92 58 146 168
80% 102 93 219 151 189 158 88 20 33 84 234 176
90% 190 215 183 79 150 72 40 111 181 304 340 332

Full Simulation Period
b 134 183 159 267 281 307 166 157 119 76 75 99

Wet (32%) 130 172 164 348 298 268 165 129 79 28 -5 31
Above Normal (16%) 100 86 149 344 393 477 315 304 197 102 29 71
Below Normal (13%) 145 226 108 365 317 426 234 282 188 69 41 92

Dry (24%) 151 251 187 161 265 317 117 83 83 90 166 159
Critical (15%) 139 157 160 92 116 83 24 70 116 137 179 180

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Energy Use (GWh)

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a

Table B-7-1. SWP Total Energy Use, Monthly Energy Use 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,039 953 1,062 785 833 1,001 844 1,019 986 1,124 1,133 1,126
20% 968 879 934 516 639 831 746 883 856 1,062 1,112 1,099
30% 917 836 869 453 501 741 699 814 798 1,017 1,078 1,067
40% 871 769 806 365 405 499 636 769 763 991 1,054 1,003
50% 812 716 759 312 321 304 516 681 736 965 1,038 971
60% 744 587 680 165 290 232 413 495 697 926 991 943
70% 595 497 550 139 166 199 223 416 579 803 804 780
80% 497 443 413 128 129 160 151 403 549 681 641 669
90% 298 270 309 102 82 123 107 285 384 400 402 379

Full Simulation Period
b 738 657 705 359 397 474 486 644 701 874 900 868

Wet (32%) 858 796 802 552 638 810 737 877 866 1,036 1,081 1,048
Above Normal (16%) 693 660 718 366 432 568 595 735 776 993 1,073 1,031
Below Normal (13%) 835 715 806 333 364 398 465 607 704 962 993 943

Dry (24%) 676 556 628 239 224 223 320 507 619 785 765 775
Critical (15%) 541 471 515 156 155 133 121 300 394 463 461 384

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,138 1,105 1,067 983 981 1,101 942 1,098 1,018 1,137 1,130 1,135
20% 1,091 1,087 1,029 857 895 1,093 910 1,047 970 1,124 1,118 1,126
30% 1,052 1,047 986 585 804 995 873 999 920 1,101 1,089 1,096
40% 1,026 1,006 956 513 633 871 845 952 891 1,063 1,066 1,065
50% 974 932 887 470 513 780 774 882 834 1,018 1,049 1,030
60% 883 856 830 416 438 520 727 831 796 981 1,018 983
70% 700 700 694 170 338 276 423 542 705 926 992 925
80% 523 518 581 134 160 199 196 423 590 741 760 764
90% 282 333 376 111 108 142 136 323 438 426 454 425

Full Simulation Period
b 831 817 798 482 541 653 643 780 785 926 940 919

Wet (32%) 975 971 902 754 855 1,037 896 1,014 948 1,084 1,091 1,087
Above Normal (16%) 756 797 844 444 603 863 838 966 894 1,063 1,086 1,074
Below Normal (13%) 961 921 891 499 529 719 730 879 837 1,026 1,056 993

Dry (24%) 764 733 706 308 299 281 444 587 696 859 865 877
Critical (15%) 592 551 593 212 207 156 135 300 415 456 475 393

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 99 152 5 197 148 100 98 79 32 14 -3 10
20% 123 208 95 341 257 262 164 165 114 62 6 27
30% 135 211 117 133 303 254 175 186 121 84 10 29
40% 154 236 150 148 228 372 209 184 128 71 12 62
50% 162 216 128 159 192 476 258 201 98 53 10 59
60% 139 268 149 251 148 288 314 336 100 55 27 41
70% 105 202 144 30 172 77 200 126 126 123 189 145
80% 26 75 168 5 31 39 45 20 41 60 119 95
90% -16 62 67 9 26 19 28 38 53 26 52 45

Full Simulation Period
b 93 159 94 124 144 179 157 136 84 52 40 52

Wet (32%) 117 175 101 201 217 227 159 137 81 48 11 39
Above Normal (16%) 63 136 127 78 172 295 243 232 119 70 13 42
Below Normal (13%) 126 206 85 166 165 322 265 273 133 63 63 49

Dry (24%) 88 177 78 70 75 58 124 79 77 74 100 101
Critical (15%) 51 80 77 56 52 23 14 -1 21 -8 14 10

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Energy Use (GWh)

Table B-7-2. SWP Total Energy Use, Monthly Energy Use 

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,039 953 1,062 785 833 1,001 844 1,019 986 1,124 1,133 1,126
20% 968 879 934 516 639 831 746 883 856 1,062 1,112 1,099
30% 917 836 869 453 501 741 699 814 798 1,017 1,078 1,067
40% 871 769 806 365 405 499 636 769 763 991 1,054 1,003
50% 812 716 759 312 321 304 516 681 736 965 1,038 971
60% 744 587 680 165 290 232 413 495 697 926 991 943
70% 595 497 550 139 166 199 223 416 579 803 804 780
80% 497 443 413 128 129 160 151 403 549 681 641 669
90% 298 270 309 102 82 123 107 285 384 400 402 379

Full Simulation Period
b 738 657 705 359 397 474 486 644 701 874 900 868

Wet (32%) 858 796 802 552 638 810 737 877 866 1,036 1,081 1,048
Above Normal (16%) 693 660 718 366 432 568 595 735 776 993 1,073 1,031
Below Normal (13%) 835 715 806 333 364 398 465 607 704 962 993 943

Dry (24%) 676 556 628 239 224 223 320 507 619 785 765 775
Critical (15%) 541 471 515 156 155 133 121 300 394 463 461 384

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 995 932 982 856 881 1,018 786 943 905 1,082 1,137 1,112
20% 950 869 887 518 621 830 726 846 833 1,043 1,101 1,081
30% 910 847 840 461 541 702 681 809 789 1,024 1,075 1,049
40% 875 787 795 390 425 519 626 769 765 990 1,052 1,005
50% 828 723 768 279 341 316 484 638 731 974 1,036 980
60% 750 654 708 168 218 237 423 518 704 926 1,000 915
70% 590 518 542 140 172 197 270 399 579 839 809 782
80% 449 457 433 130 133 155 118 380 545 700 637 655
90% 317 265 315 102 80 123 91 261 351 405 381 395

Full Simulation Period
b 726 668 696 366 396 473 468 622 690 869 900 861

Wet (32%) 845 802 792 588 638 799 703 857 847 1,023 1,074 1,035
Above Normal (16%) 665 651 714 342 436 572 579 719 772 994 1,074 1,033
Below Normal (13%) 796 770 767 334 372 407 456 572 697 970 1,017 952

Dry (24%) 683 568 621 240 225 224 313 482 612 788 769 772
Critical (15%) 543 472 529 152 136 132 105 285 385 445 446 365

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -44 -21 -80 71 48 17 -58 -76 -81 -42 4 -14

20% -18 -11 -47 1 -17 -1 -20 -37 -23 -19 -11 -18

30% -7 11 -30 9 40 -39 -17 -5 -9 7 -4 -18

40% 4 17 -11 25 20 19 -10 1 2 -2 -2 2
50% 15 6 9 -33 20 12 -32 -43 -5 9 -3 9
60% 6 66 28 3 -72 4 10 23 7 0 9 -28

70% -5 21 -8 0 5 -2 47 -17 0 35 6 2
80% -48 15 20 1 5 -5 -33 -23 -4 19 -4 -13

90% 19 -5 6 0 -2 0 -16 -24 -33 5 -21 15

Full Simulation Period
b

-12 11 -9 8 -1 -1 -19 -22 -11 -5 0 -6

Wet (32%) -13 6 -9 36 0 -10 -34 -20 -20 -13 -7 -13

Above Normal (16%) -27 -9 -4 -24 4 3 -16 -16 -4 1 1 1
Below Normal (13%) -39 55 -39 1 8 9 -9 -34 -7 8 25 8

Dry (24%) 7 12 -7 2 1 1 -7 -25 -7 3 3 -3

Critical (15%) 2 1 13 -3 -19 0 -16 -15 -9 -19 -15 -19

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Energy Use (GWh)

Table B-7-3. SWP Total Energy Use, Monthly Energy Use 

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,148 1,119 1,145 1,102 1,006 1,103 990 1,106 1,055 1,146 1,146 1,140
20% 1,133 1,091 1,078 1,036 976 1,101 956 1,082 1,008 1,131 1,130 1,135
30% 1,101 1,061 1,052 885 954 1,091 908 1,048 981 1,122 1,120 1,124
40% 1,030 999 971 696 921 1,041 848 977 926 1,049 1,029 1,064
50% 983 947 906 628 757 1,012 786 908 863 988 1,011 1,030
60% 890 867 868 474 619 833 715 838 794 945 976 985
70% 740 636 759 320 498 623 418 530 672 861 950 948
80% 599 536 632 279 318 318 239 423 582 765 875 845
90% 488 486 491 181 233 195 147 396 565 704 742 712

Full Simulation Period
b 871 840 864 625 678 781 652 801 820 951 975 966

Wet (32%) 987 969 966 901 936 1,078 902 1,006 946 1,064 1,075 1,079
Above Normal (16%) 793 746 867 710 824 1,045 910 1,039 973 1,094 1,102 1,103
Below Normal (13%) 981 941 914 698 681 824 700 888 893 1,032 1,034 1,035

Dry (24%) 827 807 815 400 489 540 437 590 702 875 932 934
Critical (15%) 679 627 676 248 271 216 145 371 510 600 640 564

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,039 953 1,062 785 833 1,001 844 1,019 986 1,124 1,133 1,126
20% 968 879 934 516 639 831 746 883 856 1,062 1,112 1,099
30% 917 836 869 453 501 741 699 814 798 1,017 1,078 1,067
40% 871 769 806 365 405 499 636 769 763 991 1,054 1,003
50% 812 716 759 312 321 304 516 681 736 965 1,038 971
60% 744 587 680 165 290 232 413 495 697 926 991 943
70% 595 497 550 139 166 199 223 416 579 803 804 780
80% 497 443 413 128 129 160 151 403 549 681 641 669
90% 298 270 309 102 82 123 107 285 384 400 402 379

Full Simulation Period
b 738 657 705 359 397 474 486 644 701 874 900 868

Wet (32%) 858 796 802 552 638 810 737 877 866 1,036 1,081 1,048
Above Normal (16%) 693 660 718 366 432 568 595 735 776 993 1,073 1,031
Below Normal (13%) 835 715 806 333 364 398 465 607 704 962 993 943

Dry (24%) 676 556 628 239 224 223 320 507 619 785 765 775
Critical (15%) 541 471 515 156 155 133 121 300 394 463 461 384

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -108 -167 -83 -317 -173 -102 -146 -87 -70 -22 -13 -14

20% -165 -211 -144 -520 -337 -270 -210 -199 -152 -69 -18 -36

30% -183 -225 -183 -432 -453 -350 -209 -234 -183 -105 -41 -57

40% -158 -229 -165 -331 -516 -542 -212 -208 -163 -57 25 -60

50% -170 -231 -147 -316 -436 -708 -270 -227 -127 -23 27 -59

60% -147 -280 -188 -309 -330 -601 -302 -343 -97 -19 15 -42

70% -145 -138 -209 -181 -331 -424 -194 -114 -92 -58 -146 -168

80% -102 -93 -219 -151 -189 -158 -88 -20 -33 -84 -234 -176

90% -190 -215 -183 -79 -150 -72 -40 -111 -181 -304 -340 -332

Full Simulation Period
b

-134 -183 -159 -267 -281 -307 -166 -157 -119 -76 -75 -99

Wet (32%) -130 -172 -164 -348 -298 -268 -165 -129 -79 -28 5 -31

Above Normal (16%) -100 -86 -149 -344 -393 -477 -315 -304 -197 -102 -29 -71

Below Normal (13%) -145 -226 -108 -365 -317 -426 -234 -282 -188 -69 -41 -92

Dry (24%) -151 -251 -187 -161 -265 -317 -117 -83 -83 -90 -166 -159

Critical (15%) -139 -157 -160 -92 -116 -83 -24 -70 -116 -137 -179 -180

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Energy Use (GWh)

Table B-7-4. SWP Total Energy Use, Monthly Energy Use 

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,148 1,119 1,145 1,102 1,006 1,103 990 1,106 1,055 1,146 1,146 1,140
20% 1,133 1,091 1,078 1,036 976 1,101 956 1,082 1,008 1,131 1,130 1,135
30% 1,101 1,061 1,052 885 954 1,091 908 1,048 981 1,122 1,120 1,124
40% 1,030 999 971 696 921 1,041 848 977 926 1,049 1,029 1,064
50% 983 947 906 628 757 1,012 786 908 863 988 1,011 1,030
60% 890 867 868 474 619 833 715 838 794 945 976 985
70% 740 636 759 320 498 623 418 530 672 861 950 948
80% 599 536 632 279 318 318 239 423 582 765 875 845
90% 488 486 491 181 233 195 147 396 565 704 742 712

Full Simulation Period
b 871 840 864 625 678 781 652 801 820 951 975 966

Wet (32%) 987 969 966 901 936 1,078 902 1,006 946 1,064 1,075 1,079
Above Normal (16%) 793 746 867 710 824 1,045 910 1,039 973 1,094 1,102 1,103
Below Normal (13%) 981 941 914 698 681 824 700 888 893 1,032 1,034 1,035

Dry (24%) 827 807 815 400 489 540 437 590 702 875 932 934
Critical (15%) 679 627 676 248 271 216 145 371 510 600 640 564

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,138 1,105 1,067 983 981 1,101 942 1,098 1,018 1,137 1,130 1,135
20% 1,091 1,087 1,029 857 895 1,093 910 1,047 970 1,124 1,118 1,126
30% 1,052 1,047 986 585 804 995 873 999 920 1,101 1,089 1,096
40% 1,026 1,006 956 513 633 871 845 952 891 1,063 1,066 1,065
50% 974 932 887 470 513 780 774 882 834 1,018 1,049 1,030
60% 883 856 830 416 438 520 727 831 796 981 1,018 983
70% 700 700 694 170 338 276 423 542 705 926 992 925
80% 523 518 581 134 160 199 196 423 590 741 760 764
90% 282 333 376 111 108 142 136 323 438 426 454 425

Full Simulation Period
b 831 817 798 482 541 653 643 780 785 926 940 919

Wet (32%) 975 971 902 754 855 1,037 896 1,014 948 1,084 1,091 1,087
Above Normal (16%) 756 797 844 444 603 863 838 966 894 1,063 1,086 1,074
Below Normal (13%) 961 921 891 499 529 719 730 879 837 1,026 1,056 993

Dry (24%) 764 733 706 308 299 281 444 587 696 859 865 877
Critical (15%) 592 551 593 212 207 156 135 300 415 456 475 393

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -10 -14 -78 -120 -26 -2 -48 -9 -38 -9 -16 -4

20% -42 -4 -50 -179 -80 -8 -46 -35 -38 -7 -12 -9

30% -48 -14 -67 -299 -150 -95 -35 -48 -61 -21 -31 -28

40% -4 7 -15 -183 -288 -170 -3 -25 -35 14 37 2
50% -8 -15 -20 -157 -244 -233 -11 -26 -29 30 37 0
60% -7 -11 -38 -58 -182 -313 12 -7 3 35 42 -2

70% -40 64 -65 -151 -159 -347 5 12 33 65 43 -23

80% -77 -18 -51 -145 -157 -119 -43 0 8 -24 -115 -81

90% -206 -153 -115 -70 -124 -53 -11 -73 -127 -277 -289 -287

Full Simulation Period
b

-41 -23 -66 -143 -137 -128 -9 -21 -35 -24 -35 -47

Wet (32%) -12 3 -64 -147 -81 -41 -7 8 2 21 16 7
Above Normal (16%) -37 51 -23 -266 -221 -182 -72 -72 -79 -31 -16 -29

Below Normal (13%) -20 -20 -23 -199 -152 -104 30 -9 -56 -6 22 -43

Dry (24%) -63 -74 -109 -91 -190 -259 7 -4 -6 -16 -66 -57

Critical (15%) -88 -77 -83 -36 -64 -60 -10 -71 -95 -145 -165 -171

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Energy Use (GWh)

Table B-7-5. SWP Total Energy Use, Monthly Energy Use 

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 1,148 1,119 1,145 1,102 1,006 1,103 990 1,106 1,055 1,146 1,146 1,140
20% 1,133 1,091 1,078 1,036 976 1,101 956 1,082 1,008 1,131 1,130 1,135
30% 1,101 1,061 1,052 885 954 1,091 908 1,048 981 1,122 1,120 1,124
40% 1,030 999 971 696 921 1,041 848 977 926 1,049 1,029 1,064
50% 983 947 906 628 757 1,012 786 908 863 988 1,011 1,030
60% 890 867 868 474 619 833 715 838 794 945 976 985
70% 740 636 759 320 498 623 418 530 672 861 950 948
80% 599 536 632 279 318 318 239 423 582 765 875 845
90% 488 486 491 181 233 195 147 396 565 704 742 712

Full Simulation Period
b 871 840 864 625 678 781 652 801 820 951 975 966

Wet (32%) 987 969 966 901 936 1,078 902 1,006 946 1,064 1,075 1,079
Above Normal (16%) 793 746 867 710 824 1,045 910 1,039 973 1,094 1,102 1,103
Below Normal (13%) 981 941 914 698 681 824 700 888 893 1,032 1,034 1,035

Dry (24%) 827 807 815 400 489 540 437 590 702 875 932 934
Critical (15%) 679 627 676 248 271 216 145 371 510 600 640 564

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 995 932 982 856 881 1,018 786 943 905 1,082 1,137 1,112
20% 950 869 887 518 621 830 726 846 833 1,043 1,101 1,081
30% 910 847 840 461 541 702 681 809 789 1,024 1,075 1,049
40% 875 787 795 390 425 519 626 769 765 990 1,052 1,005
50% 828 723 768 279 341 316 484 638 731 974 1,036 980
60% 750 654 708 168 218 237 423 518 704 926 1,000 915
70% 590 518 542 140 172 197 270 399 579 839 809 782
80% 449 457 433 130 133 155 118 380 545 700 637 655
90% 317 265 315 102 80 123 91 261 351 405 381 395

Full Simulation Period
b 726 668 696 366 396 473 468 622 690 869 900 861

Wet (32%) 845 802 792 588 638 799 703 857 847 1,023 1,074 1,035
Above Normal (16%) 665 651 714 342 436 572 579 719 772 994 1,074 1,033
Below Normal (13%) 796 770 767 334 372 407 456 572 697 970 1,017 952

Dry (24%) 683 568 621 240 225 224 313 482 612 788 769 772
Critical (15%) 543 472 529 152 136 132 105 285 385 445 446 365

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -153 -187 -163 -246 -126 -85 -204 -164 -151 -64 -9 -28

20% -182 -222 -191 -519 -355 -270 -230 -237 -175 -88 -29 -54

30% -190 -214 -213 -424 -413 -389 -227 -239 -192 -98 -45 -75

40% -155 -212 -175 -306 -496 -523 -222 -208 -160 -59 22 -58

50% -155 -224 -139 -349 -416 -696 -302 -269 -131 -14 25 -49

60% -140 -213 -160 -306 -402 -597 -292 -320 -90 -19 24 -70

70% -150 -117 -217 -181 -326 -426 -147 -131 -92 -22 -140 -165

80% -150 -79 -200 -149 -184 -163 -121 -44 -37 -65 -238 -190

90% -171 -220 -177 -79 -152 -72 -55 -135 -214 -298 -362 -317

Full Simulation Period
b

-145 -172 -168 -259 -282 -308 -184 -179 -130 -81 -75 -105

Wet (32%) -143 -167 -174 -312 -298 -278 -199 -149 -99 -41 -2 -44

Above Normal (16%) -127 -95 -153 -368 -388 -473 -331 -320 -201 -100 -27 -70

Below Normal (13%) -185 -172 -146 -364 -309 -416 -244 -316 -195 -62 -16 -84

Dry (24%) -144 -239 -194 -159 -264 -315 -124 -108 -90 -87 -163 -162

Critical (15%) -137 -155 -147 -95 -135 -84 -40 -86 -125 -155 -194 -199

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Energy Use (GWh)

Table B-7-6. SWP Total Energy Use, Monthly Energy Use 

Second Basis of Comparison

Statistic

Monthly Energy Use (GWh)

Probability of Exceedance
a



B.8. SWP Net Energy Generation 1 

 2 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -174 -168 -177 -9 6 -11 8 -82 -120 -197 -242 -253
20% -291 -247 -254 -55 -36 -53 -34 -109 -183 -235 -325 -333
30% -352 -294 -338 -67 -68 -82 -58 -145 -217 -252 -402 -392
40% -400 -345 -422 -88 -103 -104 -86 -166 -254 -281 -435 -413
50% -450 -382 -463 -115 -134 -131 -133 -193 -284 -297 -474 -437
60% -476 -451 -498 -187 -180 -157 -222 -254 -311 -321 -494 -454
70% -506 -497 -535 -221 -221 -193 -293 -333 -343 -360 -514 -496
80% -540 -541 -592 -260 -292 -353 -341 -394 -377 -405 -539 -523
90% -591 -561 -620 -312 -367 -452 -387 -420 -448 -456 -577 -618

Full Simulation Period
b -417 -386 -430 -150 -152 -176 -173 -235 -287 -318 -442 -430

Wet (32%) -479 -454 -454 -138 -132 -217 -216 -255 -380 -389 -530 -417
Above Normal (16%) -403 -400 -442 -194 -214 -198 -264 -325 -333 -296 -467 -476
Below Normal (13%) -453 -420 -512 -191 -225 -241 -205 -263 -287 -330 -477 -555

Dry (24%) -381 -333 -402 -143 -132 -142 -137 -207 -217 -302 -399 -462
Critical (15%) -321 -280 -333 -104 -95 -60 -13 -117 -151 -207 -263 -239

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -326 -290 -313 -118 -84 -102 -35 -139 -185 -301 -403 -450
20% -347 -349 -388 -161 -139 -162 -79 -167 -220 -315 -447 -496
30% -414 -427 -450 -230 -244 -224 -142 -201 -238 -341 -484 -529
40% -498 -521 -513 -252 -284 -311 -259 -304 -267 -367 -500 -569
50% -571 -587 -579 -274 -336 -392 -339 -374 -315 -382 -509 -603
60% -602 -632 -616 -354 -376 -445 -409 -415 -361 -399 -516 -615
70% -630 -663 -640 -443 -452 -510 -486 -471 -399 -414 -533 -635
80% -664 -686 -685 -503 -525 -550 -537 -529 -433 -430 -554 -661
90% -680 -711 -738 -695 -603 -655 -572 -572 -526 -458 -584 -690

Full Simulation Period
b -512 -530 -539 -341 -341 -372 -317 -360 -331 -386 -496 -572

Wet (32%) -582 -598 -544 -358 -325 -362 -385 -398 -422 -426 -551 -638
Above Normal (16%) -470 -481 -558 -460 -455 -473 -526 -553 -407 -382 -514 -624
Below Normal (13%) -573 -601 -609 -470 -409 -532 -387 -429 -335 -403 -525 -617

Dry (24%) -481 -516 -531 -273 -341 -375 -227 -263 -236 -378 -476 -557
Critical (15%) -398 -393 -453 -168 -192 -131 -28 -164 -207 -300 -366 -354

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -151 -122 -136 -109 -90 -90 -42 -57 -64 -104 -160 -197

20% -56 -102 -134 -106 -103 -110 -46 -58 -36 -80 -122 -163

30% -63 -134 -112 -163 -176 -141 -84 -57 -21 -89 -82 -137

40% -97 -176 -91 -165 -181 -207 -173 -138 -13 -86 -65 -156

50% -121 -205 -116 -159 -202 -261 -206 -181 -31 -85 -35 -166

60% -127 -181 -118 -167 -196 -288 -187 -161 -49 -78 -22 -161

70% -124 -166 -105 -222 -231 -317 -193 -138 -56 -54 -18 -139

80% -124 -145 -93 -243 -233 -197 -196 -135 -56 -25 -15 -137

90% -89 -151 -118 -383 -236 -203 -185 -152 -78 -2 -7 -71

Full Simulation Period
b

-95 -144 -109 -190 -189 -195 -144 -124 -44 -67 -54 -142

Wet (32%) -103 -143 -90 -220 -193 -144 -169 -143 -42 -37 -21 -220

Above Normal (16%) -67 -82 -116 -265 -240 -275 -261 -228 -74 -87 -47 -149

Below Normal (13%) -120 -181 -97 -279 -183 -291 -182 -165 -48 -74 -48 -62

Dry (24%) -99 -183 -130 -130 -210 -233 -90 -56 -19 -76 -77 -95

Critical (15%) -77 -113 -120 -64 -97 -70 -16 -48 -56 -93 -103 -115

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly Net Generation (GWh)

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a

Table B-8-1. SWP Net Generation, Monthly Net Generation 



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -174 -168 -177 -9 6 -11 8 -82 -120 -197 -242 -253
20% -291 -247 -254 -55 -36 -53 -34 -109 -183 -235 -325 -333
30% -352 -294 -338 -67 -68 -82 -58 -145 -217 -252 -402 -392
40% -400 -345 -422 -88 -103 -104 -86 -166 -254 -281 -435 -413
50% -450 -382 -463 -115 -134 -131 -133 -193 -284 -297 -474 -437
60% -476 -451 -498 -187 -180 -157 -222 -254 -311 -321 -494 -454
70% -506 -497 -535 -221 -221 -193 -293 -333 -343 -360 -514 -496
80% -540 -541 -592 -260 -292 -353 -341 -394 -377 -405 -539 -523
90% -591 -561 -620 -312 -367 -452 -387 -420 -448 -456 -577 -618

Full Simulation Period
b -417 -386 -430 -150 -152 -176 -173 -235 -287 -318 -442 -430

Wet (32%) -479 -454 -454 -138 -132 -217 -216 -255 -380 -389 -530 -417
Above Normal (16%) -403 -400 -442 -194 -214 -198 -264 -325 -333 -296 -467 -476
Below Normal (13%) -453 -420 -512 -191 -225 -241 -205 -263 -287 -330 -477 -555

Dry (24%) -381 -333 -402 -143 -132 -142 -137 -207 -217 -302 -399 -462
Critical (15%) -321 -280 -333 -104 -95 -60 -13 -117 -151 -207 -263 -239

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -171 -220 -216 -62 -33 -52 -26 -98 -147 -201 -261 -257
20% -302 -317 -305 -74 -72 -84 -65 -142 -203 -265 -385 -465
30% -425 -427 -414 -100 -116 -142 -129 -186 -229 -308 -458 -532
40% -524 -540 -480 -132 -174 -176 -262 -286 -282 -333 -487 -582
50% -566 -574 -539 -211 -230 -256 -353 -372 -307 -362 -504 -605
60% -589 -627 -590 -246 -273 -354 -419 -423 -327 -387 -515 -628
70% -628 -655 -620 -285 -323 -411 -463 -453 -357 -404 -544 -646
80% -661 -680 -643 -316 -391 -481 -509 -501 -422 -431 -561 -666
90% -675 -703 -678 -475 -492 -540 -555 -578 -506 -453 -583 -702

Full Simulation Period
b -491 -512 -485 -224 -238 -287 -310 -342 -309 -355 -472 -552

Wet (32%) -577 -596 -482 -246 -272 -355 -382 -398 -405 -426 -557 -659
Above Normal (16%) -451 -512 -534 -253 -319 -366 -474 -503 -362 -346 -490 -607
Below Normal (13%) -564 -585 -585 -301 -285 -457 -400 -428 -334 -362 -504 -609

Dry (24%) -452 -467 -460 -187 -180 -182 -232 -255 -236 -354 -454 -529
Critical (15%) -348 -337 -390 -136 -128 -71 -22 -116 -144 -205 -271 -246

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 3 -52 -39 -52 -39 -41 -34 -16 -27 -3 -18 -4

20% -11 -70 -51 -18 -37 -31 -31 -33 -20 -31 -60 -132

30% -73 -133 -76 -33 -48 -60 -71 -41 -12 -57 -56 -140

40% -124 -195 -58 -45 -71 -72 -176 -120 -29 -52 -52 -169

50% -115 -191 -76 -96 -95 -125 -220 -179 -23 -65 -30 -167

60% -113 -176 -92 -59 -93 -196 -197 -169 -15 -66 -22 -175

70% -122 -158 -85 -63 -102 -218 -170 -120 -14 -44 -30 -150

80% -120 -139 -51 -56 -99 -128 -168 -108 -45 -27 -23 -142

90% -83 -142 -57 -164 -126 -88 -168 -158 -58 3 -6 -84

Full Simulation Period
b

-75 -126 -56 -74 -86 -111 -136 -107 -22 -36 -31 -122

Wet (32%) -98 -142 -27 -108 -140 -138 -165 -143 -25 -37 -27 -241

Above Normal (16%) -48 -113 -92 -58 -105 -168 -210 -179 -29 -50 -22 -131

Below Normal (13%) -111 -165 -73 -110 -60 -216 -195 -165 -47 -32 -27 -54

Dry (24%) -71 -134 -58 -44 -49 -40 -95 -48 -19 -52 -56 -67

Critical (15%) -27 -57 -56 -32 -33 -11 -9 1 7 2 -8 -7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Net Generation (GWh)

Table B-8-2. SWP Net Generation, Monthly Net Generation 

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -174 -168 -177 -9 6 -11 8 -82 -120 -197 -242 -253
20% -291 -247 -254 -55 -36 -53 -34 -109 -183 -235 -325 -333
30% -352 -294 -338 -67 -68 -82 -58 -145 -217 -252 -402 -392
40% -400 -345 -422 -88 -103 -104 -86 -166 -254 -281 -435 -413
50% -450 -382 -463 -115 -134 -131 -133 -193 -284 -297 -474 -437
60% -476 -451 -498 -187 -180 -157 -222 -254 -311 -321 -494 -454
70% -506 -497 -535 -221 -221 -193 -293 -333 -343 -360 -514 -496
80% -540 -541 -592 -260 -292 -353 -341 -394 -377 -405 -539 -523
90% -591 -561 -620 -312 -367 -452 -387 -420 -448 -456 -577 -618

Full Simulation Period
b -417 -386 -430 -150 -152 -176 -173 -235 -287 -318 -442 -430

Wet (32%) -479 -454 -454 -138 -132 -217 -216 -255 -380 -389 -530 -417
Above Normal (16%) -403 -400 -442 -194 -214 -198 -264 -325 -333 -296 -467 -476
Below Normal (13%) -453 -420 -512 -191 -225 -241 -205 -263 -287 -330 -477 -555

Dry (24%) -381 -333 -402 -143 -132 -142 -137 -207 -217 -302 -399 -462
Critical (15%) -321 -280 -333 -104 -95 -60 -13 -117 -151 -207 -263 -239

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -181 -165 -196 -39 6 -25 23 -69 -136 -190 -220 -247
20% -264 -265 -252 -62 -32 -58 -4 -105 -186 -230 -326 -339
30% -356 -315 -322 -72 -66 -85 -39 -129 -209 -247 -413 -379
40% -406 -351 -411 -89 -103 -101 -60 -150 -256 -280 -447 -401
50% -442 -407 -464 -113 -120 -122 -124 -178 -289 -299 -472 -424
60% -469 -454 -507 -178 -162 -156 -193 -234 -305 -321 -490 -459
70% -496 -502 -529 -214 -238 -189 -277 -306 -330 -363 -515 -492
80% -534 -532 -573 -263 -301 -349 -330 -374 -368 -393 -525 -554
90% -583 -552 -611 -303 -364 -449 -371 -419 -431 -425 -554 -599

Full Simulation Period
b -409 -393 -423 -155 -152 -176 -156 -221 -281 -312 -438 -426

Wet (32%) -472 -462 -448 -162 -131 -210 -194 -239 -368 -377 -520 -411
Above Normal (16%) -385 -387 -438 -179 -221 -204 -253 -315 -331 -296 -468 -476
Below Normal (13%) -427 -453 -487 -192 -231 -247 -191 -245 -286 -331 -483 -558

Dry (24%) -384 -341 -395 -144 -132 -143 -119 -194 -213 -298 -399 -459
Critical (15%) -324 -281 -339 -102 -81 -59 3 -102 -147 -196 -250 -226

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -7 3 -19 -30 0 -13 15 12 -16 8 23 7
20% 26 -18 2 -7 4 -5 29 5 -3 4 -1 -5

30% -4 -21 16 -4 2 -3 18 15 8 4 -11 13
40% -6 -7 11 -1 0 2 26 15 -3 1 -12 12
50% 9 -25 -2 2 15 9 8 15 -5 -1 2 13
60% 7 -3 -8 9 19 1 29 20 6 0 4 -5

70% 10 -5 6 7 -17 3 16 27 13 -3 0 4
80% 6 8 19 -3 -9 4 11 20 9 12 14 -31

90% 8 9 9 9 2 3 15 1 17 31 24 20

Full Simulation Period
b 7 -7 7 -5 0 1 17 14 6 6 4 4

Wet (32%) 7 -8 6 -24 1 8 23 15 12 12 10 6
Above Normal (16%) 18 12 4 15 -6 -6 11 10 2 0 -1 0

Below Normal (13%) 25 -33 26 0 -5 -6 14 19 2 -1 -6 -3

Dry (24%) -3 -7 7 -1 -1 -1 18 13 4 4 0 3
Critical (15%) -3 -1 -6 2 14 1 16 15 4 11 12 14

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Net Generation (GWh)

Table B-8-3. SWP Net Generation, Monthly Net Generation 

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -326 -290 -313 -118 -84 -102 -35 -139 -185 -301 -403 -450
20% -347 -349 -388 -161 -139 -162 -79 -167 -220 -315 -447 -496
30% -414 -427 -450 -230 -244 -224 -142 -201 -238 -341 -484 -529
40% -498 -521 -513 -252 -284 -311 -259 -304 -267 -367 -500 -569
50% -571 -587 -579 -274 -336 -392 -339 -374 -315 -382 -509 -603
60% -602 -632 -616 -354 -376 -445 -409 -415 -361 -399 -516 -615
70% -630 -663 -640 -443 -452 -510 -486 -471 -399 -414 -533 -635
80% -664 -686 -685 -503 -525 -550 -537 -529 -433 -430 -554 -661
90% -680 -711 -738 -695 -603 -655 -572 -572 -526 -458 -584 -690

Full Simulation Period
b -512 -530 -539 -341 -341 -372 -317 -360 -331 -386 -496 -572

Wet (32%) -582 -598 -544 -358 -325 -362 -385 -398 -422 -426 -551 -638
Above Normal (16%) -470 -481 -558 -460 -455 -473 -526 -553 -407 -382 -514 -624
Below Normal (13%) -573 -601 -609 -470 -409 -532 -387 -429 -335 -403 -525 -617

Dry (24%) -481 -516 -531 -273 -341 -375 -227 -263 -236 -378 -476 -557
Critical (15%) -398 -393 -453 -168 -192 -131 -28 -164 -207 -300 -366 -354

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -174 -168 -177 -9 6 -11 8 -82 -120 -197 -242 -253
20% -291 -247 -254 -55 -36 -53 -34 -109 -183 -235 -325 -333
30% -352 -294 -338 -67 -68 -82 -58 -145 -217 -252 -402 -392
40% -400 -345 -422 -88 -103 -104 -86 -166 -254 -281 -435 -413
50% -450 -382 -463 -115 -134 -131 -133 -193 -284 -297 -474 -437
60% -476 -451 -498 -187 -180 -157 -222 -254 -311 -321 -494 -454
70% -506 -497 -535 -221 -221 -193 -293 -333 -343 -360 -514 -496
80% -540 -541 -592 -260 -292 -353 -341 -394 -377 -405 -539 -523
90% -591 -561 -620 -312 -367 -452 -387 -420 -448 -456 -577 -618

Full Simulation Period
b -417 -386 -430 -150 -152 -176 -173 -235 -287 -318 -442 -430

Wet (32%) -479 -454 -454 -138 -132 -217 -216 -255 -380 -389 -530 -417
Above Normal (16%) -403 -400 -442 -194 -214 -198 -264 -325 -333 -296 -467 -476
Below Normal (13%) -453 -420 -512 -191 -225 -241 -205 -263 -287 -330 -477 -555

Dry (24%) -381 -333 -402 -143 -132 -142 -137 -207 -217 -302 -399 -462
Critical (15%) -321 -280 -333 -104 -95 -60 -13 -117 -151 -207 -263 -239

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 151 122 136 109 90 90 42 57 64 104 160 197
20% 56 102 134 106 103 110 46 58 36 80 122 163
30% 63 134 112 163 176 141 84 57 21 89 82 137
40% 97 176 91 165 181 207 173 138 13 86 65 156
50% 121 205 116 159 202 261 206 181 31 85 35 166
60% 127 181 118 167 196 288 187 161 49 78 22 161
70% 124 166 105 222 231 317 193 138 56 54 18 139
80% 124 145 93 243 233 197 196 135 56 25 15 137
90% 89 151 118 383 236 203 185 152 78 2 7 71

Full Simulation Period
b 95 144 109 190 189 195 144 124 44 67 54 142

Wet (32%) 103 143 90 220 193 144 169 143 42 37 21 220
Above Normal (16%) 67 82 116 265 240 275 261 228 74 87 47 149
Below Normal (13%) 120 181 97 279 183 291 182 165 48 74 48 62

Dry (24%) 99 183 130 130 210 233 90 56 19 76 77 95
Critical (15%) 77 113 120 64 97 70 16 48 56 93 103 115

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly Net Generation (GWh)

Table B-8-4. SWP Net Generation, Monthly Net Generation 

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -326 -290 -313 -118 -84 -102 -35 -139 -185 -301 -403 -450
20% -347 -349 -388 -161 -139 -162 -79 -167 -220 -315 -447 -496
30% -414 -427 -450 -230 -244 -224 -142 -201 -238 -341 -484 -529
40% -498 -521 -513 -252 -284 -311 -259 -304 -267 -367 -500 -569
50% -571 -587 -579 -274 -336 -392 -339 -374 -315 -382 -509 -603
60% -602 -632 -616 -354 -376 -445 -409 -415 -361 -399 -516 -615
70% -630 -663 -640 -443 -452 -510 -486 -471 -399 -414 -533 -635
80% -664 -686 -685 -503 -525 -550 -537 -529 -433 -430 -554 -661
90% -680 -711 -738 -695 -603 -655 -572 -572 -526 -458 -584 -690

Full Simulation Period
b -512 -530 -539 -341 -341 -372 -317 -360 -331 -386 -496 -572

Wet (32%) -582 -598 -544 -358 -325 -362 -385 -398 -422 -426 -551 -638
Above Normal (16%) -470 -481 -558 -460 -455 -473 -526 -553 -407 -382 -514 -624
Below Normal (13%) -573 -601 -609 -470 -409 -532 -387 -429 -335 -403 -525 -617

Dry (24%) -481 -516 -531 -273 -341 -375 -227 -263 -236 -378 -476 -557
Critical (15%) -398 -393 -453 -168 -192 -131 -28 -164 -207 -300 -366 -354

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -171 -220 -216 -62 -33 -52 -26 -98 -147 -201 -261 -257
20% -302 -317 -305 -74 -72 -84 -65 -142 -203 -265 -385 -465
30% -425 -427 -414 -100 -116 -142 -129 -186 -229 -308 -458 -532
40% -524 -540 -480 -132 -174 -176 -262 -286 -282 -333 -487 -582
50% -566 -574 -539 -211 -230 -256 -353 -372 -307 -362 -504 -605
60% -589 -627 -590 -246 -273 -354 -419 -423 -327 -387 -515 -628
70% -628 -655 -620 -285 -323 -411 -463 -453 -357 -404 -544 -646
80% -661 -680 -643 -316 -391 -481 -509 -501 -422 -431 -561 -666
90% -675 -703 -678 -475 -492 -540 -555 -578 -506 -453 -583 -702

Full Simulation Period
b -491 -512 -485 -224 -238 -287 -310 -342 -309 -355 -472 -552

Wet (32%) -577 -596 -482 -246 -272 -355 -382 -398 -405 -426 -557 -659
Above Normal (16%) -451 -512 -534 -253 -319 -366 -474 -503 -362 -346 -490 -607
Below Normal (13%) -564 -585 -585 -301 -285 -457 -400 -428 -334 -362 -504 -609

Dry (24%) -452 -467 -460 -187 -180 -182 -232 -255 -236 -354 -454 -529
Critical (15%) -348 -337 -390 -136 -128 -71 -22 -116 -144 -205 -271 -246

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 154 70 97 57 51 50 9 41 37 100 142 193
20% 45 32 83 88 67 78 14 25 16 50 62 31
30% -10 0 36 130 127 81 13 16 9 33 26 -3

40% -26 -20 33 120 110 135 -3 18 -16 34 13 -13

50% 6 13 40 63 107 136 -14 2 8 20 5 -2

60% 14 5 26 108 103 91 -10 -8 34 12 0 -13

70% 2 8 20 159 128 99 23 18 42 10 -11 -11

80% 4 6 42 187 134 69 28 27 11 -1 -7 -5

90% 6 9 61 219 110 115 17 -6 20 5 2 -12

Full Simulation Period
b 20 18 54 117 103 85 7 17 22 31 24 20

Wet (32%) 5 2 63 112 53 6 4 0 17 0 -6 -21

Above Normal (16%) 19 -31 24 207 136 107 51 49 45 36 24 17
Below Normal (13%) 9 16 24 170 123 75 -13 1 1 41 21 8

Dry (24%) 29 49 71 86 161 193 -5 8 0 23 21 29
Critical (15%) 51 56 63 32 64 59 7 49 63 95 95 108

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly Net Generation (GWh)

Table B-8-5. SWP Net Generation, Monthly Net Generation 

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -326 -290 -313 -118 -84 -102 -35 -139 -185 -301 -403 -450
20% -347 -349 -388 -161 -139 -162 -79 -167 -220 -315 -447 -496
30% -414 -427 -450 -230 -244 -224 -142 -201 -238 -341 -484 -529
40% -498 -521 -513 -252 -284 -311 -259 -304 -267 -367 -500 -569
50% -571 -587 -579 -274 -336 -392 -339 -374 -315 -382 -509 -603
60% -602 -632 -616 -354 -376 -445 -409 -415 -361 -399 -516 -615
70% -630 -663 -640 -443 -452 -510 -486 -471 -399 -414 -533 -635
80% -664 -686 -685 -503 -525 -550 -537 -529 -433 -430 -554 -661
90% -680 -711 -738 -695 -603 -655 -572 -572 -526 -458 -584 -690

Full Simulation Period
b -512 -530 -539 -341 -341 -372 -317 -360 -331 -386 -496 -572

Wet (32%) -582 -598 -544 -358 -325 -362 -385 -398 -422 -426 -551 -638
Above Normal (16%) -470 -481 -558 -460 -455 -473 -526 -553 -407 -382 -514 -624
Below Normal (13%) -573 -601 -609 -470 -409 -532 -387 -429 -335 -403 -525 -617

Dry (24%) -481 -516 -531 -273 -341 -375 -227 -263 -236 -378 -476 -557
Critical (15%) -398 -393 -453 -168 -192 -131 -28 -164 -207 -300 -366 -354

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -181 -165 -196 -39 6 -25 23 -69 -136 -190 -220 -247
20% -264 -265 -252 -62 -32 -58 -4 -105 -186 -230 -326 -339
30% -356 -315 -322 -72 -66 -85 -39 -129 -209 -247 -413 -379
40% -406 -351 -411 -89 -103 -101 -60 -150 -256 -280 -447 -401
50% -442 -407 -464 -113 -120 -122 -124 -178 -289 -299 -472 -424
60% -469 -454 -507 -178 -162 -156 -193 -234 -305 -321 -490 -459
70% -496 -502 -529 -214 -238 -189 -277 -306 -330 -363 -515 -492
80% -534 -532 -573 -263 -301 -349 -330 -374 -368 -393 -525 -554
90% -583 -552 -611 -303 -364 -449 -371 -419 -431 -425 -554 -599

Full Simulation Period
b -409 -393 -423 -155 -152 -176 -156 -221 -281 -312 -438 -426

Wet (32%) -472 -462 -448 -162 -131 -210 -194 -239 -368 -377 -520 -411
Above Normal (16%) -385 -387 -438 -179 -221 -204 -253 -315 -331 -296 -468 -476
Below Normal (13%) -427 -453 -487 -192 -231 -247 -191 -245 -286 -331 -483 -558

Dry (24%) -384 -341 -395 -144 -132 -143 -119 -194 -213 -298 -399 -459
Critical (15%) -324 -281 -339 -102 -81 -59 3 -102 -147 -196 -250 -226

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 144 125 117 79 90 77 57 70 48 111 183 204
20% 82 84 136 99 107 105 75 62 33 85 122 158
30% 59 112 128 158 178 138 103 72 29 94 71 150
40% 92 169 101 164 181 209 199 153 10 86 53 168
50% 130 180 115 161 217 270 214 196 26 83 37 178
60% 134 178 109 176 214 289 216 181 56 78 26 156
70% 133 161 111 229 214 320 209 165 69 51 18 143
80% 130 154 112 240 223 200 207 155 65 37 29 106
90% 97 159 127 392 238 206 200 153 95 33 31 91

Full Simulation Period
b 102 137 116 185 190 196 161 139 50 74 58 146

Wet (32%) 110 136 96 196 194 152 192 159 54 49 31 226
Above Normal (16%) 85 94 120 280 234 269 272 238 76 87 46 148
Below Normal (13%) 145 148 122 279 178 285 196 184 49 72 42 59

Dry (24%) 96 175 137 129 209 232 108 69 23 79 77 99
Critical (15%) 75 112 114 66 110 71 32 62 60 104 115 128

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly Net Generation (GWh)

Table B-8-6. SWP Net Generation, Monthly Net Generation 

Second Basis of Comparison

Statistic

Monthly Net Generation (GWh)

Probability of Exceedance
a
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Special-Status Aquatic Species 
Table 9A.1 presents a list special-status aquatic species that occur within the 
study area and could be affected by changes under Alternatives 1 through 5 as 
compared to the No Action Alternative and Second Basis of Comparison.   

Special status aquatic species that occur or may occur within areas potentially 
affected by actions that could occur under Alternatives 1 through 5 related to the 
Central Valley Project and State Water Project operations or ecosystem 
restoration activities.  Impact potential is based on the likelihood of operational 
changes or restoration actions to impact suitable habitat occurring in defined area 
of analysis.   

The area of analysis for operational changes includes open water areas of 
reservoirs, rivers, and creeks; adjacent riparian vegetation; wetlands supported by 
these waterbodies; and potential restoration areas in Yolo Bypass and Suisun 
Marsh.  Aquatic species are presented in alphabetical order based on 
scientific name. 

Table 9A.1 Special-Status Aquatic Species 
Species or 
Population 

Federal 
Status 

State 
Status 

Occurrence within Area  
of Analysis 

River Lamprey None None Feather River, American River, 
Sacramento River, Delta and 
Suisun Marsh, Stanislaus River, 
San Joaquin River 

Pacific Lamprey  None None Trinity River, Klamath River, 
Clear Creek , Feather River, 
Sacramento River, American 
River, Delta, Stanislaus River, 
San Joaquin River 

Green Sturgeon  
Southern DPS  

Threatened Species of 
Special 
Concern 

Trinity River, Klamath River, 
Feather River , Sacramento 
River, Delta and Suisun Marsh  

White Sturgeon None None Trinity River, Klamath River, 
Feather River, Sacramento 
River, American River, San 
Joaquin River, Delta and Suisun 
Marsh 

Eulachon 
Southern DPS 

Threatened None Klamath River 

Coho Salmon 
Southern Oregon/ 
Northern California 
Coast ESU  

Threatened Threatened Trinity River, Klamath River  
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Species or 
Population 

Federal 
Status 

State 
Status 

Occurrence within Area  
of Analysis 

Spring-run Chinook 
Salmon  
Upper Klamath-
Trinity River ESU  

Candidate Species of 
Special 
Concern 

Trinity River, Klamath River  

Fall-/Late-Fall-run 
Chinook Salmon  
Central Valley ESU  

None Species of 
Special 
Concern 

Clear Creek, Feather River, 
Sacramento River, American 
River, Stanislaus River, San 
Joaquin River, Delta and Suisun 
Marsh 

Winter-run Chinook 
Salmon  
Sacramento River 
ESU  

Endangered Endangered Sacramento River, Delta and 
Suisun Marsh 

Spring-run Chinook 
Salmon  
Central Valley ESU 

Threatened Threatened Clear Creek, Sacramento River, 
Feather River, American River, 
Delta and Suisun Marsh 

Steelhead (winter- 
and summer-run) 
Klamath Mountains 
Province DPS  

None Species of 
Special 
Concern 

Trinity River, Klamath River  

Steelhead  
Central Valley DPS  

Threatened None Clear Creek, Feather River, 
Sacramento River, American 
River, Stanislaus River, San 
Joaquin River, Delta and Suisun 
Marsh 

Steelhead 
Central California 
Coast DPS 

Threatened None San Francisco Bay region 

Delta Smelt  Threatened Endangered Delta and Suisun Marsh 

Longfin Smelt  
Bay Delta DPS  

Candidate Threatened Delta and Suisun Marsh 

Sacramento Splittail None Species of 
Special 
Concern 

Feather River, American River, 
Sacramento River, Delta and 
Suisun Marsh, San Joaquin 
River 

Hardhead None Species of 
Special 
Concern 

Clear Creek, Feather River, 
Sacramento River, American 
River, Delta, Stanislaus River, 
San Joaquin River 

Sacramento-San 
Joaquin Roach  

None Species of 
Special 
Concern 

Clear Creek, Feather River, 
American River, Sacramento 
River, Delta, Stanislaus River, 
San Joaquin River 
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Species or 
Population 

Federal 
Status 

State 
Status 

Occurrence within Area  
of Analysis 

Striped Bass None None Feather River, American River, 
Sacramento River, Delta and 
Suisun Marsh, Stanislaus River, 
San Joaquin River 

American Shad None None Trinity River, Feather River, 
American River, Sacramento 
River, Delta and Suisun Marsh, 
Stanislaus River, San Joaquin 
River 

Black Bass 
(largemouth, 
smallmouth, 
spotted) 

None None Trinity River, Feather River, 
American River, Sacramento 
River, Delta and Suisun Marsh, 
Stanislaus River, San Joaquin 
River 

Killer Whale  
Southern Resident 
DPS 

Endangered None Pacific Coast 

Notes: 1 
DPS = distinct population segment 2 
ESU = evolutionarily significant unit 3 
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Aquatic Species Life History Accounts 
This appendix provides additional information on the life history characteristics of 
the target aquatic species assessed in the Remanded Biological Opinions on the 
Coordinated Long-Term Operation of the Central Valley Project (CVP) and State 
Water Project (SWP) Environmental Impact Statement (EIS).  This information is 
intended to provide a more holistic understanding of how these species use the 
water bodies influenced by operation of the CVP and SWP and to help clarify 
relationships that provide the logical foundation for conclusions regarding the 
potential environmental consequences associated with changes in operation.   

This appendix addresses the following species: 

• River Lamprey 
• Pacific Lamprey 
• Green Sturgeon 
• White Sturgeon 
• Chinook Salmon 

– Winter-run Chinook Salmon 
– Central Valley Spring-run Chinook Salmon 
– Central Valley Fall-run and Late Fall-run Chinook Salmon 
– Upper Klamath and Trinity Rivers Spring-run Chinook Salmon 

• Central Valley Steelhead 
• Klamath Mountains Province Steelhead 
• Sacramento Splittail 
• Longfin Smelt 
• American Shad 
• Eulachon 
• Striped Bass 
• Southern Resident Killer Whale 

9B.1 River Lamprey (Lampetra ayresii) 

9B.1.1 Legal Status 
Federal:  None 
State:  Species of Special Concern 

River Lamprey was petitioned for listing by a number of conservation groups in 
2003, along with three other lamprey species (Klamath-Siskiyou Wildlands 
Center et al. 2003).  The petition was declined by the U.S. Fish and Wildlife 
Service (USFWS) in 2004 because of insufficient evidence that listing was 
warranted. 
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River Lamprey are found in large coastal streams from just north of Juneau, 
Alaska, to the San Francisco Bay (Vladykov and Follett 1958, Wydoski and 
Whitney 1979).  The Sacramento and San Joaquin basins are at the southern edge 
of their range (Moyle et al. 2009).  Little is known regarding their abundance and 
distribution within California; they seem to be primarily associated with the lower 
portions of certain large river systems, and most records for the state are from the 
lower Sacramento-San Joaquin system, especially the Stanislaus and Tuolumne 
rivers (Moyle et al. 1989, Moyle 2002).  In the Sacramento River, they have been 
documented upstream to at least Red Bluff Diversion Dam (RBDD) (Hanni et al. 
2006, Moyle et al. 2009).  River Lamprey have also been collected in the Feather 
River, American River, Mill and Cache creeks (Vladykov and Follett 1958, Hanni 
et al. 2006, Moyle et al. 2009).  River Lamprey have not been documented during 
rotary screw trapping efforts in Clear, Battle, and Deer creeks, or in the Yuba 
River (Hanni et al. 2006).  Other streams where they have been found in 
California outside of the Central Valley include the Napa and Russian rivers, and 
Alameda, Sonoma, and Salmon creeks (DWR et al. 2013). 

9B.1.3 Life History and Habitat Requirements 
River Lamprey are a small parasitic anadromous species.  Most studies of their 
biology have been conducted in British Columbia; relatively little is known 
regarding their life history and habitat requirements in California (Moyle 2002). 

Adult River Lamprey migrate from the ocean into spawning areas in the fall.  
Adults of both sexes construct nests in gravel at the upstream end of riffles 
(Wydoski and Whitney 1979, Beamish and Youson 1987, Moyle 2002).  Eggs are 
deposited and fertilized in these depressions, after which the adults typically die, 
similar to other species of lampreys.  In the Sacramento-San Joaquin basin of 
California, most spawning is believed to occur in April and May (Vladykov and 
Follett 1958; Scott and Crossman 1973) at temperatures of about 55 to 56 degrees 
Fahrenheit (°F) (Wang 1986).  Two females in Cache Creek were reported to have 
11,400 and 37,300 eggs each (Vladykov and Follett 1958). 

After hatching, young ammocoetes (the larval stage of lamprey) drift downstream 
to settle in the silt-sand substrates of backwaters, eddies, and pools, where they 
remain burrowed for approximately 3 to 5 years (Moyle 2002).  At this stage, they 
are filter feeders, with a diet consisting of algae (primarily diatoms) and other 
organic detritus and microorganisms (Wydoski and Whitney 1979).  Good water 
quality and temperatures not exceeding 77°F are believed to be necessary for their 
survival (Moyle 2002).  Their metamorphosis into adults begins in July when they 
reach about 12 centimeters (cm) (4.7 in) (Beamish 1980), and is not complete for 
about 9 to 10 months until around April the following spring, when the esophagus 
opens and adults are able to osmoregulate (Beamish and Youson 1987, Moyle 
2002).  This is a more extended period of metamorphosis than observed in other 
lamprey species.  During this time, they are believed to live in deep waters of the 
river channel.  Just prior to the completion of metamorphosis, the juvenile 
lampreys (macropthalmia) congregate immediately upstream of salt water and 
enter the estuary or ocean from May to July (Beamish and Youson 1987).  
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lengths of about 25 to 31 cm.  In the estuary or ocean, River Lamprey are obligate 
parasites, typically killing their host in the process of feeding.  They most 
commonly parasitize fishes 10 to 30 cm long, feeding near the surface on smelt, 
herring, and mid-size salmonids (Beamish 1980, Roos et al. 1973, Beamish and 
Neville 1995).  In Canada, they have been documented to be an important source 
of mortality on salmon (Beamish and Neville 1995).  In the fall, adults migrate 
back upstream into spawning areas and cease to feed.  Fidelity to the streams in 
which they were spawned remains unknown. 

The species is expected to use Delta habitats primarily as a migration corridor 
(DWR et al. 2013), and have been collected in Suisun Bay, Montezuma Slough, 
and Delta sloughs during California Department of Fish and Wildlife (DFW) 
plankton sampling efforts.  CVP and SWP salvage data indicate that they are 
found in the salvage primarily from December through March (DWR et al. 2013).  
Juveniles are weak swimmers, frequently becoming entrained in water diversions 
or turbine intakes of hydroelectric projects or becoming impinged on screens 
meant to bypass juvenile salmonids or other fish (USFWS 2007). 

Very little is known regarding the distribution, habitat use, and life history of this 
species in the action area.  Numerous adults (less than 200 millimeters [mm]), 
presumably of spawning age, have been captured in rotary screw traps at RBDD 
from March through June (Hanni et al. 2006).  Individuals smaller than most 
adults (greater than 200 mm), likely outmigrating macropthalmia, have been 
captured at RBDD and Feather River rotary screw traps from late September 
through early June (Hanni et al. 2006).  Factors limiting River Lamprey 
populations in the Sacramento River are likely similar to those limiting salmonids 
(Moyle et al. 2009).  Quantitative data on populations are extremely limited, but 
loss and degradation of historical habitats suggest populations have likely 
declined (Moyle et al. 2009). 
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9B.2 Pacific Lamprey (Entosphenus tridentatus)  

9B.2.1 Legal Status 
Federal:  None 
State:  None 

The Pacific Lamprey was petitioned for listing by 12 conservation groups in 
2003, along with three other lamprey species (Klamath-Siskiyou Wildlands 
Center et al. 2003).  The petition was declined by USFWS in 2004 because of 
insufficient evidence that listing was warranted (USFWS 2004). 

9B.2.2 Distribution 
The Pacific Lamprey is a widely distributed anadromous species found in river 
systems along the northern margin of the Pacific Ocean from central Baja 
California north along the west coast of North America to the Bering Sea in 
Alaska (Ruiz-Campos and Gonzales-Guzman 1996, Lin et al. 2008).  Historically, 
Pacific Lamprey were generally distributed wherever salmon and steelhead 
occurred and sometimes upstream of waterfalls that are impassable to anadromous 
salmonids.  In California, they were historically found along the entire coast and 
far inland (Moyle et al. 2009).  However, recent data and anecdotal accounts 
indicate that distribution of the Pacific Lamprey has been reduced in many river 
systems, including the Sacramento-San Joaquin (Moyle et al. 2009).  Although 
widely distributed in the Sacramento-San Joaquin basin, the species is absent 
from as much as 80 percent of its historical spawning habitats, primarily due to 
migratory barriers (Moyle et al. 2009).  

9B.2.3 Life History and Habitat Requirements 

9B.2.3.1 Adult Migration 
Pacific Lamprey are anadromous, rearing in freshwater before outmigrating to the 
ocean, where they grow to full size prior to returning to their natal streams to 
spawn.  Pacific Lamprey are thought to remain in the ocean for approximately 
18 to 40 months before returning to freshwater as sexually immature adults, 
typically from late winter until early summer (Kan 1975, Beamish 1980).  After 
entering freshwater from the ocean, adult Pacific Lamprey typically spend 
approximately 1 year in freshwater prior to spawning (Robinson and Bayer 2005, 
Clemens et al. 2009, Stillwater Sciences 2010, Lampman 2011).  The adult 
freshwater residence period can be divided into three distinct stages: (1) Initial 
migration from the ocean to holding areas, (2) pre-spawning holding, and 
(3) secondary migration to spawn (Robinson and Bayer 2005; Clemens et al. 
2010, 2012).  

Draft LTO EIS 9B-5 



Appendix 9B: Aquatic Species Life History Accounts  

The initial migration from the ocean to upstream holding areas occurs from 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

approximately January until early August (Stillwater Sciences 2010, McCovey 
2011, Clemens et al. 2012).  In the Eel River and the nearby Klamath River, 
where ample information exists, entry into freshwater from the ocean generally 
begins in January and ends by June (Petersen-Lewis 2009, McCovey 2010, 
Stillwater Sciences 2010).  Most individuals cease upstream migration by 
mid-July, although some individuals continue moving into August (McCovey 
2010).  Data from mid-water trawls in Suisun Bay and the lower Sacramento and 
San Joaquin rivers indicate that adults likely migrate into the Sacramento-
San Joaquin Basin from late winter through early summer (Hanni and 
Blalock-Herod 2006).  

The pre-spawning holding stage begins when individuals cease upstream 
movement in the summer, and continues until fish began their secondary 
migration to spawn, generally in late winter or early spring (Robinson and Bayer 
2005, McCovey 2010).  During this holding period, most fish remain stationary 
throughout the summer and fall, but some individuals undergo additional 
upstream movements in the winter following high flow events (Robinson and 
Bayer 2005, McCovey 2010).  In the Sacramento River, adults, likely either in the 
holding or spawning stage, have been detected at Glenn-Colusa Irrigation District 
(GCID) from December through July and nearly year-round at RBDD (Hanni and 
Blalock-Herod 2006).  It is expected that adult Pacific Lamprey with varying 
levels of sexual maturity are present in the Sacramento-San Joaquin Basin 
throughout the year.   

After the pre-spawning holding period, individuals undergo a secondary migration 
from holding areas to spawning areas.  This migration generally begins in late 
winter and continues through July, by which time most individuals have spawned 
and died (Robinson and Bayer 2005, Stillwater Sciences 2010, Lampman 2011).  
During this secondary migration, movement to spawning areas can be both 
upstream and downstream (Robinson and Bayer 2005, Lampman 2011).  

Unlike Pacific salmon and steelhead (and like the Great Lakes Sea Lamprey; 
Bergstedt and Seelye 1995), Pacific Lamprey do not necessarily home to natal 
spawning streams (Moyle et al. 2009).  Instead, migratory lampreys may select 
spawning locations based on the presence of a pheromone-like substance secreted 
by ammocoetes (Bjerselius et al. 2000, Vrieze and Sorensen 2001, Yun et al. 
2011).  Results of recent genetics research supports lack of homing by the Pacific 
Lamprey.  A study of Pacific Lamprey population structure found few genetic 
differences among individuals sampled at widely dispersed sites across their 
range, indicating substantial genetic exchange among populations from different 
streams (Goodman et al. 2006).  

9B.2.3.2 Spawning 
Spawning typically takes place from March through July depending on water 
temperature and local conditions such as seasonal flow regimes (Kan 1975, 
Brumo et al. 2009, Gunckel et al. 2009).  Evidence from the Santa Clara River in 
southern California suggests that individuals in the southern portion of the 
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to April (Chase 2001), whereas inland and northern populations initiate spawning 
considerably later in the spring (Kan 1975, Beamish 1980, Brumo et al. 2009).  
Hannon and Deason (2007) have documented Pacific Lamprey spawning in the 
American River between early January and late May, with peak spawning 
typically occurring in early April.  Spawning occurs in both the mainstem of 
medium-sized rivers and smaller tributaries (Luzier et al. 2006, Brumo et al. 2009, 
Gunckel et al. 2009), and generally takes place in pool and run tailouts and low 
gradient riffles.  Both males and females build redds that are approximately 
40-by-40 cm in area and are constructed in gravel and cobble substrate (Brumo 
2006, Gunckel et al. 2009).  Spawning substrate size typically ranges from 
approximately 25 to 90 mm (1.0 to 3.5 inches), with a median of 48 mm 
(1.9 inches) (Gunckel et al. 2009).  Water velocity above redds ranges from 0.2 to 
1.0 meters per second (m/s) (median 0.6 m/s), and depth varies from 
approximately 0.2 to 1.1 m (0.7 to 3.6 feet [ft]) (Gunckel et al. 2009).  Depending 
on their size, females lay between 30,000 and 240,000 eggs (Kan 1975), which 
are approximately 1.4 mm (0.06 inch) in diameter (Meeuwig et al. 2004).  In 
comparison, Chinook Salmon generally lay approximately 4,000 to 12,000 eggs 
(Jasper and Evensen 2006).  During spawning, eggs are released in clutches of 
about 500 every 2 to 5 minutes (Pletcher 1963).  Upon fertilization, eggs adhere to 
sandy substrate in the gravel redd (Pletcher 1963).  

Depending on water temperature, hatching occurs in approximately 2 to 3 weeks, 
and yolk-sac larvae known as prolarvae remain in redd gravels for approximately 
2 to 3 more weeks before emerging at night as 8-to-9-mm larvae, and drift 
downstream to rear in depositional areas (Meeuwig et al. 2005, Brumo 2006).  
Pacific Lamprey typically die soon after spawning (Kan 1975; Brumo 2006), 
although there is some anecdotal evidence that this is not always the case (Moyle 
2002; Michael 1980; Michael 1984).  

9B.2.3.3 Juvenile Rearing and Outmigration 
After larvae emerge from redds drifting downstream, the eyeless, toothless larvae 
known as ammocoetes settle out of the water column and burrow into fine silt and 
sand substrate in low-velocity, depositional areas such as pools, alcoves, and side 
channels (Moore and Mallatt 1980, Torgensen and Close 2004, Stone and Barndt 
2005).  Ammocoete presence has also been shown to be associated with presence 
of woody debris (Roni 2003, Graham and Brun 2006).  Rearing Pacific Lamprey 
ammocoetes appear to prefer rearing temperatures below 68°F (20 degrees 
Celsius [°C]) (BioAnalysts, Inc. 2000); and temperatures above 82.4°F (28°C) 
result in mortality of ammocoetes (van de Wetering and Ewing 1999).  Depending 
on factors influencing their growth rates, they remain in this habitat from 4 to 
10 years, filter-feeding on algae and detrital matter prior to metamorphosing into 
an adult form (Pletcher 1963, Moore and Mallatt 1980, Beamish and Levings 
1991, van de Wetering 1998). During the ammocoete stage, individuals may 
periodically move and relocate in response to changing water levels, channel 
adjustments, or substrate movements (ULEP 1998).  These factors generally result 
in a gradual downstream movement that may lead to higher densities in 
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develop eyes, a suctoral disc, sharp teeth, and more-defined fins (McGree et al. 
2008).  After metamorphosis, smolt-like individuals known as macropthalmia 
migrate to the ocean—typically in conjunction with high-flow events between fall 
and spring (van de Wetering 1998).  Data from rotary screw trapping at sites in 
the Sacramento-San Joaquin Basin indicate that emigration of Pacific Lamprey 
macropthalmia peaks from early winter through early summer; however, some 
outmigration has been observed year-round in the mainstem Sacramento River at 
both RBDD and GCID (Hanni and Blalock-Herod 2006).  When abundant, 
outmigrating Pacific Lamprey may act to buffer predation on juvenile and smolt 
salmon because they are easier to capture than salmonids (Close et al. 2002).  

9B.2.3.4 Ocean Residence 
In the ocean, adult Pacific Lamprey feed parasitically on a variety of marine and 
anadromous fishes such as salmon, flatfish, rockfish, and pollock.  Pacific 
Lamprey are preyed upon by sharks, sea lions, and other marine animals 
(Richards and Beamish 1981, Beamish and Levings 1991, Close et al. 2002), and 
have been captured in depths from 300 to 2,600 ft and as far as 62 miles off the 
coast (USFWS 2007).  

9B.2.4 Population Trends 
In recent years, state, federal, and tribal agencies have expressed concern at the 
apparent decline of lamprey populations in the Northwestern United States (Close 
et al. 2002; Moser and Close 2003; CRBLTW 2005).  Widespread anecdotal 
accounts of decreased Pacific Lamprey spawning and carcasses have been 
supported by a substantial reduction in counts of migrating individuals at dams 
since the late 1960s (Moser and Close 2003, Klamath-Siskiyou Wildlands Center 
et al. 2003).  Very few data on Pacific Lamprey populations are available to 
assess status in the Sacramento-San Joaquin Basin; however, loss of access to 
historical habitat throughout California indicates that populations are greatly 
suppressed compared with historical levels (Moyle et al. 2009).  

Factors limiting Pacific Lamprey populations are numerous and interrelated 
(Moser and Close 2003, Moyle et al. 2009).  Although very little data or 
published studies are available for Pacific Lamprey in the region, parallels in their 
life cycle with salmon and steelhead suggest that these species are adversely 
affected by many of the same factors.  Lack of access to historical spawning 
habitats because of dams, entrainment by water diversions, agricultural practices, 
urban development, harvesting, mining, transportation, estuary modification, prey 
abundance, and nonnative invasive species have all been cited as important 
anthropogenic factors limiting the viability of Pacific Lamprey populations in 
California (Moyle et al. 2009).  In the Delta, the impacts of agricultural practices, 
development, estuary modification, and predation by nonnative species are 
expected to be particularly pronounced. 
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9B.3 Green Sturgeon (Acipenser medirostris) 

9B.3.1 Legal Status 
Federal:  Threatened, Designated Critical Habitat 
State:  Species of Special Concern 

The National Marine Fisheries Service (NMFS) has divided North American 
Green Sturgeon into two Distinct Population Segments (DPSs) using the Eel 
River in California as the line of demarcation (Adams et al. 2002).  The Southern 
DPS of North American Green Sturgeon includes all coastal and Central Valley 
populations south of the Eel River, including the Sacramento River basin (NMFS 
2006).  Although the Southern DPS is considered a separate population from the 
Northern DPS based on genetic data and spawning locations, their ranges 
outside the spawning season overlap (DFG 2002, Israel et al. 2004, Moser and 
Lindley 2007).  
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After a status review was completed in 2002 (Adams et al. 2002), NMFS 1 
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determined that the Southern DPS did not warrant listing as threatened or 
endangered but should be identified as a Species of Concern.  This determination 
was challenged in April 2003, and NMFS was asked to consider new information 
on the species.  NMFS updated its status review in February 2005 and determined 
that the Southern DPS should be listed as threatened under the Federal 
Endangered Species Act (ESA) (NMFS 2005a).  NMFS published a final rule 
(NMFS 2006) in April 2006 that listed the Southern DPS as threatened; the rule 
took effect on June 6, 2006. 

NMFS made a final critical habitat designation for the Southern DPS in October 
2009 (74 Federal Register [FR] 52300).  Designated critical habitat in California 
includes the Sacramento, lower Feather, and lower Yuba rivers; the Delta; and 
Suisun, San Pablo, and San Francisco bays (NMFS 2014).  NMFS published a 
final 4(d) rule to apply ESA take prohibitions to the Southern DPS in July 2010 
(75 FR 30714).  In California, Green Sturgeon is a Class 1 Species of Special 
Concern (qualifying as threatened under the California Endangered Species Act). 

9B.3.2 Distribution 
North American Green Sturgeon are the most wide-ranging sturgeon species, with 
ocean migrations ranging between northern Mexico and southern Alaska (Adams 
et al. 2002).  Ocean abundance and densities of Green Sturgeon increase north of 
the Golden Gate because both the Southern DPS and Northern DPS generally 
migrate northward along the coast when at sea (NMFS 2005b), as confirmed by 
radio telemetry studies conducted on Sacramento River Green Sturgeon (DFG 
2002).  Subadult and adult Green Sturgeon migrate thousands of miles along the 
western coast of the United States, often venturing into coastal estuaries like 
Willapa Bay and Grays Harbor in Washington, where they concentrate during 
summer (Adams et al. 2002).  Two adults tagged in Willapa Bay have been 
detected by radio telemetry stations in the Sacramento River (Heublein et al. 
2009), indicating that Green Sturgeon from the Sacramento River migrate as far 
north as Washington before returning to the Sacramento River to spawn.  
Concentrations of Green Sturgeon have also been detected near Vancouver Island 
in Canada (NMFS 2005b).  

Though Green Sturgeon migrate thousands of miles through rivers, estuaries, and 
ocean, they do not readily establish new spawning populations; they are known 
from only three river systems: the Sacramento, Rogue, and Klamath.  However, 
data suggest there may be spawning populations in both the Eel River and the 
Umpqua River in Oregon (NMFS 2005b), which could indicate previously 
undetected relict populations or the seeds of new subpopulations.  The population 
that spawns in the Sacramento River constitutes the only known spawning 
population in the Southern DPS.  Populations may have formerly spawned in the 
San Joaquin and South Fork Trinity rivers, but have since been extirpated (Israel 
and Klimley 2008). 
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Green Sturgeon juveniles, subadults, and adults are widely distributed in the 1 
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Sacramento-San Joaquin Delta and estuary areas including San Pablo Bay 
(Beamesderfer et al. 2004).  The Sacramento-San Joaquin Delta serves as a 
migratory corridor, feeding area, and juvenile rearing area for North American 
Green Sturgeon in the Southern DPS.  

9B.3.2.1 Current Distribution in Sacramento River 
Within the Sacramento River, data only support an approximation of spawning 
locations.  Larval Green Sturgeon have been captured routinely, but in small 
numbers in the RBDD rotary screw traps (River Mile [RM] 243.5) and the GCID 
fish facility (RM 206), suggesting that spawning generally occurs upstream of 
Hamilton City (RM 199), though spawning may occur as far downstream as 
Chico Landing (RM 194) (Heublein et al. 2009).  Adult Green Sturgeon have 
been observed congregating below RBDD during late spring and early summer 
when the gates are down (Beamesderfer et al. 2004), suggesting that these may be 
ripe adults trying to migrate upstream to spawn.  Spawning may occur in reaches 
upstream of RBDD (DFG 2002), but the upstream extent of spawning is 
unknown.  In 1999, USFWS placed egg mats in the Sacramento River from 
Anderson Cottonwood Irrigation District (ACID) Dam (RM 298.4) to 10 miles 
downstream of RBDD to identify Green Sturgeon spawning sites; however, only 
two eggs were captured, both at mats downstream of RBDD, so the study did not 
clarify the location of specific spawning sites or the upstream extent of spawning 
(Beamesderfer et al. 2004).  A radio telemetry study detected two adult Green 
Sturgeon migrating past a remote monitoring station above RBDD, suggesting 
possible spawning migration upstream (Heublein et al. 2009).  

9B.3.2.2 Historical Distribution in Sacramento River 
The location and character of spawning sites in the Rogue and Klamath rivers 
suggest that Green Sturgeon spawned in the Sacramento River above Keswick 
Dam (RM 302), including in the Pit, McCloud, and Little Sacramento rivers 
(Nakamoto et al. 1995, NMFS 2005b).  The timing of upstream migration 
(February through July) corresponds with winter base and high flows and spring 
snowmelt.  Adult Green Sturgeon likely entered the Sacramento River during 
winter, holding in pools in the middle and upper Sacramento River until high-
flow events triggered upstream migration; high flows would have allowed adults 
to navigate through areas that might otherwise act as passage barriers at lower 
flows, providing them with access to steeper reaches with higher-velocity flows 
and coarser substrates for broadcast spawning.  Such areas may have resulted in 
higher egg survival—crevices between substrate particles would provide the 
Green Sturgeon’s relatively non-adhesive eggs to settle in areas less accessible to 
egg predators.  

The location and characteristics of preferred Green Sturgeon spawning habitats in 
the Rogue and Klamath rivers suggest that most of the historical spawning habitat 
in the Sacramento River likely occurred upstream of Keswick Dam (RM 302), 
with dam construction in the 1940s creating a permanent barrier that eliminated 
access to the majority of spawning habitat.  Upstream passage may have been 
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1916.  Later-arriving adults would have even less access to spawning habitat 
because of the operation of RBDD, which blocked upstream passage when the 
gates were lowered in mid-May.  Beginning in the late 1800s, those adults that 
successfully spawned upstream might have had their larvae entrained by water 
diversions such as the GCID diversion near Hamilton City.  

9B.3.3 Life History and Habitat Requirements 
Sturgeon live 40 to 50 years, delay maturation to large sizes (125 cm total length), 
and spawn multiple times over their lifespan.  This life history strategy has been 
successful through normal environmental variation in the large river habitats 
where spawning occurs.  Their long lifespan, repeat spawning in multiple years, 
and high fecundity allow them to persist through periodic droughts and 
environmental catastrophes.  The high fecundity associated with large size allows 
them to produce large numbers of offspring when suitable spawning conditions 
occur and compensate for years of poor reproductive and juvenile rearing 
conditions.  Adult Green Sturgeon do not spawn every year, and only a fraction of 
the population enters fresh water where they might be at risk of a catastrophic 
event (Beamesderfer et al. 2007).  Though there are general descriptions of 
preferred habitat conditions for Green Sturgeon, much of this information is 
derived from Rogue River and Klamath River data, and little is known about 
specific spawning, rearing, or holding locations in the Sacramento River.  

9B.3.3.1 Adult Migration 
Though Green Sturgeon spend most of their life in marine and estuarine 
environments, they periodically migrate into freshwater streams to spawn, 
spending up to 6 months in fresh water during their spawning migration.  
Upstream migration generally begins in February and may last until late July 
(Adams et al. 2002).  In the Rogue River, telemetry studies have shown that adult 
Green Sturgeon hold in low-velocity, deep-water habitats prior to migrating 
upstream to spawn (Erickson et al. 2002).  The adults move around in the pools 
and may stray short distances, but the scope of their movement is limited.  In the 
Sacramento River, adult Green Sturgeon begin their upstream spawning 
migrations into the San Francisco Bay in March and reach Knights Landing on 
the Sacramento River during April (Heublein et al. 2006).  

9B.3.3.2 Spawning 
Spawning occurs between March and July, peaking between mid-April and mid-
June (Emmett et al. 1991).  Based on the distribution of sturgeon eggs, larvae, and 
juveniles in the Sacramento River, DFG (2002) indicated that Green Sturgeon 
spawn in late spring and early summer above Hamilton City, possibly up to 
Keswick Dam (Brown 2007).  Israel and Klimley (2008) state that Green 
Sturgeon spawn in the mainstem from the confluence of Battle Creek (river 
kilometer 438) to the area upstream of Molinos, but may also spawn below 
RBDD closer to GCID in some years.  Adults spawn within about a week, 
and females appear to spawn regardless of habitat conditions (Beamesderfer 
et al. 2007). 
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for spawning (Moyle 2002).  They spawn in a variety of substrates, from clean 
sand to bedrock, but prefer bed surfaces composed of coarse cobble (Moyle 
2002).  In the Rogue River, suspected spawning sites (inferred from the 
movement of radio-tagged Green Sturgeon) have beds composed of cobbles and 
boulders, with water depths greater than 10 to 15 feet (3 to 4.6 meters) and 
turbulent water over slope breaks in the channel (Wildlife Conservation Society 
2005).  The interstitial spaces between large particles may provide eggs with 
cover from predation (Moyle 2002).  Eggs and larvae require cool water 
temperatures and high dissolved oxygen concentrations while digesting their yolk 
sac (Van Eenennaam et al. 2005). 

Female Green Sturgeon produce 59,000 to 242,000 eggs, about 4.34 mm in 
diameter (Van Eenennaam et al. 2001, 2006).  Green Sturgeon eggs have the 
largest mean diameter of any sturgeon species (Cech et al. 2000), but they lay 
fewer eggs.  The larger eggs may allow embryos to grow larger before hatching 
and emerging from cover, increasing their survival relative to other sturgeon 
species.  Fecundity peaks at around age 24 years (Beamesderfer et al. 2007). 

9B.3.3.3 Juvenile Rearing 
Hatchling Green Sturgeon embryos seek nearby cover and remain under rocks 
(Deng et al. 2002).  After about 6 to 9 days, the hatchings develop into larvae and 
initiate exogenous foraging on the benthos (Deng et al. 2002, Kynard et al. 2005).  
After a day or so, larvae disperse downstream for 1 to 2 weeks.  Movements and 
foraging activity during this period are nocturnal (Cech et al. 2000, Kynard et al. 
2005).  Larval Green Sturgeon are regularly captured during this dispersal stage at 
about 2 weeks old (24- to 34-mm fork length) in rotary screw traps at RBDD 
(DFG 2002, USFWS 2002) and 3 weeks old when captured farther downstream at 
the GCID fish facility (Van Eenennaam et al. 2001).  Following emergence in 
early summer, larval Green Sturgeon migrating downstream with snowmelt flows 
between May and July, growing quickly and becoming more tolerant of 
increasing water temperatures and salinities.  The upper thermal limit for optimal 
development and hatching is between 17 to 18°C; temperatures higher than this 
may affect development and hatching success, and complete mortality occurs at 
temperatures above 23°C (Van Eenennaam et al. 2005). 

Young Green Sturgeon appear to rear for the first 1 to 2 months in the Sacramento 
River between Keswick Dam and Hamilton City (DFG 2002).  Larvae and post-
larvae are present in the lower Sacramento River and North Delta between May 
and October, primarily in June and July (DFG 2002).  Little is known of 
distribution and movements of young-of-the-year and riverine juveniles, but 
observations suggest they may be distributed primarily in the mainstem 
Sacramento River downstream of Anderson and in the brackish portions of the 
north and interior Delta (Israel and Klimley 2008).  Juvenile Green Sturgeon have 
been captured in the Delta during all months of the year (Borthwick et al. 1999, 
DFG 2002).  Catches of 1- and 2-year-old Southern DPS Green Sturgeon on the 
shoals in the lower San Joaquin River, at the CVP/SWP fish salvage facilities, and 
in Suisun and San Pablo bays indicate that some fish rear in the estuary for at least 
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throughout the estuary, possibly temporarily, after spending time in the ocean 
(DFG 2002, Kelly et al. 2007). 

The rearing habitat preferences of Green Sturgeon larvae and juveniles in the 
Sacramento River are not well understood.  Laboratory research has identified 
water temperature thresholds for larval Green Sturgeon.  Water temperatures 
above 68°F (20°C) were found to be lethal to Green Sturgeon embryos by Cech 
et al. (2000), and temperatures above 63 to 64°F (17 to 18°C) were found to be 
stressful by Van Eenennaam et al. (2005).  Cech et al. (2000) found that optimal 
growth of larvae occurred at 59°F (15°C), with growth slowing at temperatures 
below 52°F (11°C) and above 62°F (19°C).  

Several studies suggest that juvenile Green Sturgeon rear in fresh water for 1 to 
4 years, acclimating gradually to brackish environments before migrating to the 
ocean (Beamesderfer and Webb 2002, Nakamoto et al. 1995).  Larval Green 
Sturgeon are captured at RBDD and the GCID fish facility between May and 
August, with peak capture at RBDD in June and July and at the GCID fish facility 
in July (Adams et al. 2002).  Green Sturgeon larvae trapped at RBDD average 
1.1 inches (2.9 cm) in length, while larvae trapped at the GCID fish facility 
average 1.4 inches (3.6 cm) (Adams et al. 2002), suggesting that larvae move 
downstream soon after hatching; however, it is not clear how long larval and 
juvenile Green Sturgeon remain in the middle Sacramento River.  Larval Green 
Sturgeon grow quickly, reaching 2.9 inches (74 mm) by the time they become 
juveniles at around 45 days posthatching (Deng 2000).  Klamath River studies 
indicate that juvenile Green Sturgeon can grow to 12 inches (30 cm) in their first 
year and 24 inches (60 cm) within 2 to 3 years (Nakamoto et al. 1995).  The small 
size of salvaged juvenile Green Sturgeon at the CVP and SWP fish facilities 
indicates that they move downstream to rear in the Bay-Delta estuary (Adams 
et al. 2002), though it is unclear how long they remain before migrating to 
the ocean.  

While in the riverine environment, juveniles occupy low-light habitat and are 
active at night (Kynard et al. 2005).  Older juveniles may be adapted to move 
through habitats with variable gradients of salinity, temperature, and dissolved 
oxygen (Kelly et al. 2007, Moser and Lindley 2007).  Their diet during their 
Sacramento River residence is unknown, but likely consists of drifting and 
benthic aquatic macroinvertebrates (Israel and Klimley 2008). 

Stomach contents from adult and juvenile Green Sturgeon captured in the 
Sacramento-San Joaquin Delta included shrimp, mollusks, amphipods, and small 
fish (Radtke 1966, Houston 1988, Moyle et al. 1992).  Stomachs of Green 
Sturgeon caught in Suisun Bay contained Corophium sp. (amphipod), Cragon 
franciscorum (bay shrimp), Neomysis awatchensis (Opossum shrimp: 
synonymous with Neomysis mercedis), and annelid worms (Ganssle 1966).  
Stomachs of Green Sturgeon caught in San Pablo Bay contained C. franciscorum, 
Macoma sp. (clam), Photis californica (amphipod), Corophium sp., Synidotea 
laticauda (isopod), and unidentified crab and fish (Ganssle 1966).  Stomachs of 
Green Sturgeon caught in the Delta contained Corophium sp. and N. awatchensis 
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macroinvertebrates inhabiting the Bay-Delta estuary due to nonnative species 
introductions, the current diet of Green Sturgeon is likely to differ from that 
reported in the 1960s. 

In the Rogue River, adults hold in deep pools after spawning until late fall or early 
winter, when they emigrate to downstream estuaries or the ocean, perhaps cued by 
winter freshets that cause water temperatures to drop (Erickson et al. 2002).  
Erickson et al. (2002) noted that adult downstream migration appeared correlated 
with water temperatures below 50°F (10°C).  

9B.3.3.4 Ocean Residence 
Green Sturgeon from the Southern DPS pass through the San Francisco Bay to the 
ocean where they commingle with other sturgeon populations (DFG 2002).  
Subadult and adult sturgeon tagged in San Pablo Bay oversummer in bays and 
estuaries along the coast of California, Oregon, and Washington, between 
Monterey Bay and Willapa Bay, before moving farther north in the fall to 
overwinter north of Vancouver Island.  Individual Southern DPS Green Sturgeon 
tagged by DFW in the San Francisco estuary have been recaptured off Santa Cruz, 
California; in Winchester Bay on the southern Oregon coast; at the mouth of the 
Columbia River; and in Grays Harbor, Washington (USFWS 1993, Moyle 2002).  
Most Southern DPS Green Sturgeon tagged in the San Francisco estuary have 
been returned from outside that estuary (Moyle 2002). 

Subadult and adult Green Sturgeon generally migrate north along the coast once 
they reach the ocean, concentrating in coastal estuaries like Willapa Bay, Grays 
Harbor, and the Columbia River estuary during summer (Adams et al. 2002).  The 
strategy underlying summer visits to coastal estuaries is unclear because sampling 
indicates they have relatively empty stomachs, suggesting they may not be 
entering the estuaries to feed (Beamesderfer 2000).  Females reach sexual 
maturity after about 17 years and males after about 15 years (Adams et al. 2002).  
Spawning was believed to occur every 3 to 5 years (Tracy 1990), but may occur 
as frequently as every 2 years (NMFS 2005a). 

9B.3.4 Population Trends 
Empirical estimates of Green Sturgeon abundance are not available for any west 
coast population including the Sacramento River population.  Interpretations of 
available time series of abundance index data for Green Sturgeon are confounded 
by small sample sizes, intermittent reporting, fishery-dependent data, lack of 
directed sampling, subsamples representing only a portion of the population, and 
potential confusion with White Sturgeon (Adams et al. 2002).  Musick et al. 
(2000) noted that the North American Green Sturgeon population has declined by 
88 percent throughout much of its range.  The current population status of 
Southern DPS Green Sturgeon is unknown (Beamesderfer et al. 2007, Adams 
et al. 2007).  Based on captures of Green Sturgeon during surveys for White 
Sturgeon in San Francisco Bay (USFWS 1995), the population is believed to 
range from several hundred to a few thousand adults.   
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derived from data collected by monitoring programs that generally focus on other 
species because few monitoring programs specifically address Green Sturgeon in 
the Sacramento River.  Green Sturgeon larvae are captured annually in the RBDD 
rotary screw traps, the GCID fish screen, and the CVP/SWP fish salvage facilities 
in the South Delta.  DFW conducts annual trammel net surveys in San Pablo Bay 
to track the White Sturgeon population, and Green Sturgeon often form part of the 
incidental catch.  Eggs, larvae, and post-larval Green Sturgeon are now commonly 
reported in sampling directed at Green Sturgeon and other species (Beamesderfer 
et al. 2004, Brown 2007).  Young-of-the-year Green Sturgeon have been observed 
annually since the late 1980s in fish sampling efforts at RBDD and the Glenn-
Colusa Canal (Beamesderfer et al. 2004).  Green Sturgeon in the Sacramento 
River are believed to have declined over the last 2 decades, with fewer than 
50 spawning adults observed annually in the best spawning habitat along the 
middle section of the Sacramento River (Israel and Klimley 2008). 

Similar to other anadromous fish, Green Sturgeon in the Sacramento River likely 
exhibit seasonal behavioral patterns in response to changes in flows, water 
temperature, or other environmental cues affected by flows, but it is not clear if 
anthropogenically induced changes in the flow regime have contributed to the 
apparent decline in Green Sturgeon spawners.  Researchers have hypothesized 
that high spring flows, or the turbidity associated with them, may act as an 
upstream migration cue.  The annual catch of larval sturgeon at the RBDD and 
GCID fish screens suggests that spawning occurs in the Sacramento River in most 
years, regardless of water year type; however, it is unclear how many adults 
return to spawn each year and whether there is a relationship between flows and 
the number of adult spawners in any given year.  The relationship between flow 
and water temperature in the Sacramento River may influence Green Sturgeon 
through controlling the amount of suitable rearing habitat available for larvae and 
juveniles (Adams et al. 2002). 

The most consistent sample data for Sacramento Green Sturgeon are for subadults 
captured in San Pablo Bay during periodic White Sturgeon assessments since 
1948.  The California Department of Fish and Game (now DFW) measured and 
identified 15,901 sturgeon of both species between 1954 and 1991 (USFWS 
1996).  Catches of subadult and adult North American Green Sturgeon by the 
Interagency Ecological Program between 1996 and 2004 ranged from 1 to 
212 Green Sturgeon per year, with the highest catch in 2001.  Various attempts 
have been made to infer Green Sturgeon abundance based on White Sturgeon 
mark-recapture estimates and relative numbers of White and Green Sturgeon in 
the catch (USFWS 1996, Moyle 2002).  However, low catches of Green Sturgeon 
preclude estimates or indices of Green Sturgeon abundance from these data 
(Schaffter and Kohlhorst 1999, Gingras 2005).  It is unclear if the high annual 
variability in length distributions in these samples reflects variable recruitment 
and abundance or is an artifact of small sample sizes, pooling of sample years, or 
variable distribution patterns between freshwater and ocean portions of the 
population. 
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from juvenile fish monitoring efforts at RBDD and the GCID pumping facility on 
the upper Sacramento River.  Fish traps at these facilities captured between 0 and 
2,068 juvenile Green Sturgeon per year (Adams et al. 2002), which suggests that 
at least some Green Sturgeon reproduction occurred during the 1990s. 

Approximately 3,000 juvenile Green Sturgeon have been observed in rotary screw 
traps operated for juvenile salmon at RBDD from 1994 to 2000.  Annual catches 
have declined from 1995 through 2000 although the relationship of these catches 
to actual abundance is unknown.  Recent data indicate that little production 
occurred in 2007 and 2008 (13 and 3 larvae, respectively, were captured in the 
rotary screw traps at RBDD) (Poytress et al. 2009).  Larger production occurred 
in 2009, 2010, and 2011 (45, 122, and 643 larvae, respectively, were captured 
using a benthic D-net), and no larvae were captured in 2012 (Poytress et al. 2010, 
2011, 2012, 2013).  

More than 2,000 juvenile Green Sturgeon have been collected in fyke and rotary 
screw traps operated at the GCID diversion from 1986 to 2003.  Operation of the 
screw trap at the GCID site began in 1991 and has continued year-round with the 
exception of 1998.  Juvenile Green Sturgeon at the GCID site were consistently 
larger in average size, but the number captured varied widely with no apparent 
patterns in abundance between the two sites.  Abundance of juveniles peaked 
during June and July with a slightly earlier peak at RBDD (Adams et al. 2002). 

Variable numbers of juvenile Green Sturgeon are observed each year from two 
south Delta water diversion facilities (DFG 2002).  When water is exported 
through the CVP/SWP export facilities, fish become entrained into the diversion.  
Since 1957, Reclamation has salvaged fish at the CVP Tracy Fish Collection 
Facility.  DFW’s Fish Facilities Unit, in cooperation with DWR, began salvaging 
fish at the SWP Skinner Delta Fish Protective Facility in 1968.  The salvaged fish 
are trucked daily and released at several sites in the western Delta.  Salvage of 
fish at both facilities is conducted 24 hours a day, 7 days a week, at regular 
intervals.  Entrained fish are subsampled for species composition and numbers.  
Numbers of Green Sturgeon observed at these fish facilities have declined since 
the 1980s, which contributed to NMFS’ decision to list the Southern DPS as a 
threatened species.  From the SWP Skinner Fish Facility, Green Sturgeon counts 
averaged 87 individuals per year between 1981 and 2000 and 20 individuals per 
year from 2001 through 2007.  From the CVP Tracy Fish Collection Facility, 
Green Sturgeon counts averaged 246 individuals per year between 1981 and 2000 
and 53 individuals per year from 2001 through 2007 (Reclamation 2008).  
Patterns were similar between total numbers per year and numbers adjusted for 
water export volumes, which increased during the 1970s and 1980s.  Annual 
counts of Green Sturgeon from the SWP and CVP fish facilities are not 
significantly correlated (Beamesderfer 2005). 

USFWS (1996) reported substantial uncertainty in the interpretation of salvage 
data for Green Sturgeon because of poor quality control on both counts and 
species identification, expansions from small sample sizes, variability in sturgeon 
dispersal patterns and collection vulnerability in response to complex changes in 
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Estimated sturgeon salvage numbers are expanded from subsamples, and actual 
numbers of Green Sturgeon observed are substantially smaller.  Historical 
expansions were based on variable expansion rates (subsample duration) ranging 
from 15 seconds per 2 hours when fish numbers were high to 100 percent 
counting during periods when fish numbers were low.  Under current conditions, 
NMFS (2004) requires sampling of fish salvage at both the SWP and CVP 
facilities at intervals of no less than 10 minutes every 2 hours.  Green Sturgeon 
salvage estimates reported for years before 1993 may be in error because of 
uncertainty whether smaller sturgeon were correctly identified (USFWS 1996, 
DFG 2002).  Reclamation and DWR recommended that only more recent (from 
1993 and later) CVP and SWP salvage data be used to analyze the effects of water 
project operations on Green Sturgeon and other anadromous fishes. 
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9B.4 White Sturgeon (Acipenser transmontanus) 

9B.4.1 Legal Status 
Federal:  None 
State:  None 

9B.4.2 Distribution 
White Sturgeon have a marine distribution spanning from the Gulf of Alaska 
south to Mexico, but a spawning distribution ranging only from the Sacramento 
River northward.  Currently, self-sustaining spawning populations are only known 
to occur in the Sacramento, Fraser, and Columbia rivers.  
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spawning occurring mainly in the Sacramento and Feather rivers.  White Sturgeon 
historically ranged into upper portions of the Sacramento system including the Pit 
River, and a substantial number were trapped in and above Lake Shasta when 
Shasta Dam was closed in 1944 and successfully reproduced until the early 1960s 
(State Water Contractors 2004).  They may have occurred historically in the 
San Joaquin River based on habitat similarities with these other watersheds. 

Adult sturgeon were caught in the sport fishery industry in the San Joaquin River 
between Mossdale and the confluence with the Merced River in late winter and 
early spring, suggesting this was a spawning run (Kohlhorst 1976).  Kohlhorst 
et al. (1991) estimated that approximately 10 percent of the Sacramento River 
system spawning population migrated up the San Joaquin River.  Spawning may 
occur in the San Joaquin River when flows and water quality permit; however, no 
evidence of spawning is present (Kohlhorst1976, Kohlhorst et al. 1991).  

Landlocked populations are located above major dams in the Columbia River 
basin, and residual non-reproducing fish above the Shasta Dam and Friant Dam 
have been occasionally found.  

Adult White Sturgeon are occasionally noted in the San Joaquin River during 
DFW fall midwater trawls, DFW summer townet surveys, and University of 
California Davis Suisun Marsh fisheries monitoring.  White Sturgeon spawning 
has recently been confirmed in the lower San Joaquin River (Jackson and Van 
Eenennaam 2013), and the U.S. Geological Survey (USGS) is currently mapping 
and characterizing White Sturgeon spawning habitat in the lower portion of the river 
(USGS 2015). 

9B.4.3 Life History and Habitat Requirements 
White Sturgeon are long-lived and have a high fecundity, which coupled with 
successful management has led to a relatively stable population within the 
Sacramento-San Joaquin Estuary (Moyle 2002).  Because White Sturgeon require 
a long time to mature, however, large year classes are typically associated with 
years of high outflow (Kohlhorst et al. 1991, Schaffter and Kohlhorst 1999), and 
population size can fluctuate to extremes (Schaffter and Kohlhorst 1999).  

Reports of maximum size and age of White Sturgeon are as great as 6 meters fork 
length (FL) (820 kilograms) and greater than 100 years, although they generally 
do not exceed 2 meters FL or 27 years of age.  Males mature in 10 to 12 years 
(75 to 105 centimeters FL) and females in 12 to 16 years (95 to 135 centimeters 
FL).  Maturation depends largely on temperature and photoperiod.  

9B.4.3.1 Adult Migrations and Spawning 
White Sturgeon migrate upstream in late winter.  Upstream migration is usually 
initiated by a large pulse flow (Schaffter 1997), and not all adults will spawn each 
year.  Because of this, successful year classes tend to occur at irregular intervals, 
and therefore numbers of adult fish within a population can fluctuate significantly.  
Although males may spawn each year, females usually spawn once every 2 to 
4 years.  White Sturgeon have high fecundities, and typical females may have as 
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with swift currents and rock bottoms between late February and early June when 
temperatures are between 8°C and 19°C.  Eggs become adhesive subsequent to 
fertilization, and adhere to the substrate until they hatch 4 to 12 days later, 
depending on temperature.  Once the eggs have been deposited, the adults move 
back downstream to the estuary.  Larvae hatch in 1 to 2 weeks, depending on 
temperature.  Once the yolk sac is absorbed (approximately 1 week after 
hatching), the larvae can begin to actively forage along the benthos.  

In the Sacramento River, most White Sturgeon spawn downstream of the Glenn-
Colusa Irrigation Dam. 

9B.4.3.2 Juvenile Rearing 
White Sturgeon are benthic feeders, and adults may move into food-rich areas to 
forage.  Juveniles consume mainly crustaceans, especially amphipods and 
opossum shrimp.  Adult diets include invertebrates (mainly clams, crabs, and 
shrimp), as well as fish, especially herring, anchovy, Striped Bass, and smelt.  
White Sturgeon are opportunistic predators and may feed on many introduced 
species.  

Juvenile sturgeon are often found in upper reaches of estuaries in comparison to 
adults, which suggests that there is a correlation between size and salinity 
tolerance. 

9B.4.3.3 Estuary and Ocean Residence 
White Sturgeon primarily live in brackish portions of estuaries where they tend to 
concentrate in deep sections having soft substrate.  They move according to 
salinity changes, and may swim into intertidal zones to feed at high tide.   

Recent stomach content analysis of White Sturgeon from the San Francisco Bay 
estuary indicates that the invasive overbite clam, Corbula amurensis, may now be 
a major component of the White Sturgeon diet and possibly Green Sturgeon diet, 
and unopened clams were often observed throughout the alimentary canal (Kogut 
2008).  Kogut’s study found that at least 91 percent of clams that passed through 
sturgeon digestive tracts were alive.  Green Sturgeon could be affected in a 
similar manner.  This suggests sturgeon are potential vehicles for transport of 
adult overbite clams and also raise concern about the effect of this invasive clam 
on sturgeon nutrition and contaminant exposure. 

In the ocean, White Sturgeon have been known to migrate long distances, but 
spend most of their life in brackish portions of large river estuaries. 

9B.4.4 Population Trends 
Peak catches of both Green and White Sturgeon in the Sacramento River prior to 
1985 were generally correlated with high flows.  NMFS (2005) noted the 
relationships between flow and apparent White Sturgeon spawning success and 
inferred that low flow rates might affect Green Sturgeon in a similar manner. 
Periodic high flows in the 1990s produced small increases in White Sturgeon 
salvage catches, but salvage numbers were much lower than prior to 1985.  
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USFWS (1996) in the  Sacramento/San Joaquin Delta Native Fishes Recovery 1 
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Plan also reported that juvenile sturgeon are probably more vulnerable to 
entrainment at the SWP and CVP at low to intermediate flows during those years 
when river and Delta inflow are normal or below normal. 
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9B.5.1 Introduction 
The Sacramento-San Joaquin Delta functions as a migration corridor and potential 
rearing area for adult and juvenile Chinook Salmon in the Sacramento and 
San Joaquin River basins.  The Sacramento River basin supports four runs of 
Chinook Salmon: winter-run, spring-run, fall-run, and late fall-run.  The 
San Joaquin River basin currently supports fall-run (and possibly late fall-run) 
Chinook Salmon in its lower tributaries: the Merced, Tuolumne, and Stanislaus 
rivers.  The winter-run consists of a single population spawning in the Sacramento 
River mainstem below Keswick Dam.  The other runs consist of populations that 
spawn in multiple tributaries.  Three ESUs of Chinook Salmon are represented in 
the combined basins: Sacramento River winter-run (federally listed as 
endangered), Sacramento River spring-run (federally listed as threatened), and 
Central Valley fall-run and late fall-run (species of concern).  Each of these runs 
exhibits a variety of different life-history strategies. 

9B.5.2 Chinook Salmon Habitat Requirements 
The Sacramento River basin is the largest watershed in California (about 
27,000 mi2) and empties into the largest estuary on the west coast of the United 
States.  This diverse basin is unique in that it supports four runs of Chinook 
Salmon, including the winter-run, which only occurs in the Sacramento River 
basin.  Because the four runs exhibit a variety of different life-history strategies, 
anthropogenic activities in the basin have affected each of the runs differently.  
The habitat requirements and the life-history strategies of the four runs are 
discussed below. 

9B.5.2.1 Upstream Migration and Holding 
Adult Chinook Salmon require water deeper than 0.8 ft (24 cm) and water 
velocities less than 8 ft/s (2.4 m/s) for successful upstream migration (Thompson 
1972).  Adult Chinook Salmon appear to be less capable of negotiating fish 
ladders, culverts, and waterfalls during upstream migration than Coho Salmon or 
steelhead (Nicholas and Hankin 1989), due in part to slower swimming speeds 
and inferior jumping ability compared to steelhead (Reiser and Peacock 1985, 
Bell 1986).  The maximum jumping height for Chinook Salmon has been 
calculated to be approximately 7.9 ft (2.4 m) (Bjornn and Reiser 1991).  

Both winter-run and spring-run Chinook Salmon return to the Sacramento River 
when reproductively immature, typically holding for a few months in deep pools 
near spawning areas until spawning.  Adult winter-run and spring-run Chinook 
Salmon require large, deep pools with flowing water for summer holding, tending 
to hold in pools with depths greater than 4.9 ft (greater than 1.5 m) that contain 
cover from undercut banks, overhanging vegetation, boulders, or woody debris 
(Lindsay et al. 1986), and have water velocities ranging from 0.5 to 1.2 ft/s (15 to 
37 cm/s) (Marcotte 1984).  Water temperatures for adult Chinook holding are 
reportedly best when less than 60.8°F (less than 16°C), and lethal when greater 
than 80.6°F (greater than 27°C) (Moyle et al. 1995).  Spring-run Chinook Salmon 
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in the Sacramento River system typically hold in pools below 69.8 to 77°F (21 to 1 
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25°C). 

In general, adult Chinook Salmon appear capable of migrating upstream under a 
wide range of temperatures.  Bell (1986) reported that salmon and steelhead 
migrate upstream in water temperatures that range from 3 to 20ºC (37 to 68°F).  
Bell (1986) reports that temperatures ranging from 3 to 13ºC (37 to 55°F) are 
suitable for upstream migration of spring-run Chinook Salmon, and 10 to 19ºC 
(50 to 66°F) is suitable for upstream migration of fall-run Chinook Salmon.  In a 
review of available literature, Marine (1992) reported a water temperature range 
of 6 to 14ºC (43 to 57°F) as optimal for pre-spawning broodstock survival, 
maturation, and spawning for adult Chinook Salmon. 

9B.5.2.2 Spawning 
Most Chinook Salmon spawn in larger rivers or tributaries, although spawning 
has been observed in streams as small as 7 to 10 ft (2 to 3 m) wide (Vronskiy 
1972).  Chinook Salmon typically spawn in low- to moderate-gradient reaches of 
streams, but can navigate shorter reaches with steeper gradients to access suitable 
spawning areas.  Armantrout (ULEP 1998) concluded that Chinook Salmon 
seldom inhabit streams with gradients greater than 3 percent after examining 
extensive inventory data from Oregon.  The upper extent of Chinook Salmon 
distribution in the Umpqua River basin in Oregon appears to occur where 
gradients are less than 3 percent (ULEP 1998).  

Upon arrival at the spawning grounds, adult females dig shallow depressions or 
pits (redds) in suitably sized gravels (discussed in further detail below), deposit 
eggs in the bottom during the act of spawning, and cover them with additional 
gravel.  Over a period of one to several days, the female gradually enlarges the 
redd by digging additional pits in an upstream direction (Burner 1951).  Redd 
areas vary considerably depending on female size, substrate size, and water 
velocities, and can range from 5.4 (Neilson and Banford 1983) to 482 ft2 (0.5 to 
44.8 m2) (Chapman et al. 1986).  

Chinook Salmon tend to seek spawning sites with high rates of intergravel flow. 
Upwelling, which is associated with a concave bed profile, may be an important 
feature selected by spawning Chinook Salmon (Vaux 1968).  

Chinook Salmon are capable of spawning within a wide range of water depths and 
velocities, provided that intergravel flow is adequate for delivering sufficient 
oxygen to eggs and alevins (Healey 1991).  Depths most often recorded for 
Chinook Salmon redds range from 4 to 80 inches (10 to 200 cm) (Burner 1951, 
Chambers et al. 1955, Vronskiy 1972), and velocities range from 0.5 to 3.3 ft/s 
(15 to 100 cm/s) (Burner 1951, Chambers et al. 1955, Thompson 1972, Vronskiy 
1972, Smith 1973), although values may vary between races and stream basins.  
Fall-run Chinook Salmon, for instance, are able to spawn in deeper water with 
higher velocities such as the mainstem Sacramento River because of their larger 
size (Hallock et al. 1957).  
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on intragravel flow dynamics (Platts et al. 1979).  Chinook Salmon may therefore 
have evolved to select redd sites with specific particle size criteria that will ensure 
adequate delivery of dissolved oxygen to their incubating eggs and developing 
alevins.  In addition, salmon are limited by the size of substrate that they can 
physically move during the redd building process.  Substrates selected likely 
reflect a balance between water depth and velocity, substrate composition and 
angularity, and fish size.  As depth, velocity, and fish size increase, Chinook 
Salmon are able to displace larger substrate particles.  D50 values (the median 
diameter of substrate particles found within a redd) for spring-run Chinook have 
been found to range from 10.8 to 78.0 mm (0.43 to 3.12 inches) (Platts et al. 
1979; Chambers et al. 1954, 1955).  

In 1997, USFWS researchers collected data on substrate particle size, velocity, 
and depth at hundreds of Chinook Salmon redds in the Sacramento River between 
Keswick Dam and Battle Creek to develop habitat suitability criteria for use in 
models that can aid in determining instream flows beneficial for anadromous 
salmonids.  Redds in both shallow and deep areas were sampled.  Table 9B.1 
summarizes habitat suitability criteria data collected in this study for three of the 
four runs (too few spring-run redds were found from which to collect data).  
Much more detail on the methods used and results can be found in USFWS 
(2003). 

Table 9B.1  Range of Suitable Habitat Values for Chinook Salmon Spawning in the 
Sacramento River (USFWS 2003) 

Run 

Range of 
Suitable 
Values 

Velocity 
ft/s 

Range of 
Suitable 
Values 

Velocity 
m/s 

Range of 
Suitable 
Values 
Depth 

ft 

Range of 
Suitable 
Values 
Depth 

m 

Range of 
Suitable 
Values 

Substrate 
in 

Range of 
Suitable 
Values 

Substrate 
cm 

Fall 0.93 to 2.66 0.28 to 0.81 1–14 0.3–4 1–3 to 3–5 3–8 to 8–13 

Late 
fall 0.90 to 2.82 0.27 to 0.86 1–14 0.3–4 1–3 to 4–5 3–8 to 10–13 

Winter 1.54 to 4.10 0.47 to 1.25 3–16 0.9–5 1–3 to 3–5 3–8 to 8–13 

 

9B.5.2.3 Egg Incubation and Alevin Development 
Once redd construction is completed, a key determinant of survival from egg 
incubation through fry emergence is the amount of fine sediment in the gravel 
(McCuddin 1977; Reiser and White 1988).  High concentrations of fine sediment 
in (or on) a streambed can reduce permeability and intergravel flow within the 
redd.  This can result in reduced delivery rate of oxygen and increasingly elevated 
metabolic waste levels around incubating eggs, larvae, and sac-fry as they 
develop within egg pockets (Kondolf 2000), which can in turn lead to high 
mortality.  Several studies have correlated reduced dissolved oxygen levels with 
mortality, impaired or abnormal development, delayed hatching and emergence, 
and reduced fry size at emergence in anadromous salmonids (Wickett 1954, 
Alderdice et al. 1958, Coble 1961, Silver et al. 1963, McNeil 1964a, Cooper 
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dissolved oxygen concentrations are related to mortality and reduced size in 
Chinook Salmon and steelhead embryos.  Fine sediments in the gravel interstices 
can also physically impede fry emergence, trapping (or entombing) them within 
the redd (Phillips et al. 1975, Hausle and Coble 1976). 

The effects of high fine sediment concentrations may be counteracted to a certain 
extent by the redd construction process itself.  As adult salmon build redds, they 
displace fine material downstream and coarsen the substrate locally (Kondolf 
et al. 1993, Peterson and Foote 2000, Moore et al. 2004).  However, the effects of 
sediment reduction during redd construction may be rapidly reversed by 
infiltration of fine sediment into the redds during the incubation period (Kondolf 
et al. 1993). 

Suitable water temperatures are required for proper embryo development and 
emergence.  Incubating Chinook Salmon eggs can withstand constant 
temperatures between 35.1 (Combs and Burrows 1957) and 62.1°F (1.7 and 
16.7°C) (USFWS 1999); however, substantial mortality may occur at the 
extremes.  Myrick and Cech (2004) conclude that temperatures between 43 and 
54°F (6 and 12°C) are best for ensuring egg and alevin survival.  Sublethal stress 
and/or mortality of incubating eggs resulting from elevated temperatures would be 
expected to begin at temperatures of about 58°F (14.4°C) for constant exposures 
(Combs and Burrows 1957, Combs 1965, Healey 1979).  

Some have suggested that the eggs and fry of winter-run Chinook Salmon may be 
slightly more tolerant of warm water temperatures than those of fall-run Chinook 
Salmon.  One study by USFWS (1999) showed fall-run Chinook Salmon egg 
mortality increasing at lower temperatures (53.6°F [12°C]) than winter-run 
(56.0°F [13.3°C]).  Greater tolerance to temperature was also observed in the 
post-hatching period, as was also found by Healey (1979). According to Myrick 
and Cech (2001), however, temperature tolerances of winter-run eggs and fry 
generally agree with those found for populations in more northern regions, and 
there does not appear to be much variation, if any, with regard to egg thermal 
tolerances between runs of Chinook Salmon (Healey 1979, Myrick and Cech 
2001). 

9B.5.2.4 Fry Rearing 
Following emergence, fry occupy low-velocity, shallow areas near stream 
margins, including backwater eddies and areas associated with bank cover such as 
large woody debris (Lister and Genoe 1970, Everest and Chapman 1972, McCain 
1992).  As the fry grow, they tend to move into deeper and faster water further 
from banks (Hillman et al. 1987, Everest and Chapman 1972, Lister and Genoe 
1970).  Everest and Chapman (1972) suggests that habitat with water velocities 
less than 0.5 ft/s (15 cm/s) and depths less than 24 inches (60 cm) are suitable for 
newly emerged fry.  

Although fry typically drift downstream following emergence (Healey 1991), 
movement upstream or into cooler tributaries following emergence has also been 
observed in some systems (Lindsay et al. 1986, Taylor and Larkin 1986).  On the 
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association with natural banks and shaded riparian cover than banks stabilized 
with riprap (DFG 1983; Michny and Hampton 1984; Michny and Deibel 1986; 
Michny 1987, 1988, 1989; Fris and DeHaven 1993). DeHaven (1989) found this 
association to be weaker at lower water temperatures than at temperatures over 
70°F (21°C). 

9B.5.2.5 Juvenile Rearing 
Little is known regarding habitat selection of juvenile Chinook Salmon in the 
Sacramento River system specifically.  Habitat preferences of Chinook Salmon 
may vary depending on channel confinement, substrate and bank characteristics, 
abundance of small and large wood, presence of other salmonids (particularly 
Coho Salmon), and whether the Chinook display an ocean- or stream-type life 
history.  Juvenile habitat use may also change seasonally, diurnally, or as a 
function of growth, with larger juveniles tending to occupy habitats with higher 
water velocities.  

Several researchers have shown relationships between velocity and juvenile 
Chinook Salmon habitat use, with juveniles generally occupying areas with water 
velocities less than 15 to 30 cm/s (Thompson 1972, Hillman et al. 1987, Steward 
and Bjornn 1987, Murphy et al. 1989, Beechie et al. 2005), as well as a preference 
for areas with cover provided by brush, large wood, or undercut banks (Hillman 
et al. 1987, Johnson et al. 1992, Beechie et al. 2005).  Lister and Genoe (1970) 
found that juvenile Chinook Salmon preferred “slow water adjacent to faster 
water (40 cm/s),” and Shirvell (1994) suggested that preferred habitat locations 
vary by activity.  For feeding, they are likely to select positions with optimal 
velocity conditions, whereas for predator avoidance, optimal light conditions are 
more likely to be important (Shirvell 1994).  At night, juvenile Chinook Salmon 
appear to move to quiet water or pools and settle to the bottom, returning the next 
day to the riffle and glide habitats they had occupied the previous day 
(Edmundson et al. 1968, Chelan County Public Utility District 1989).  

Although some researchers have found juvenile Chinook Salmon to reside 
primarily in pools, they may also use glides and runs as well as riffles.  Chinook 
Salmon may prefer deeper pools with low water velocities during spring and 
summer as well as during winter (Lister and Genoe 1970, Everest and Chapman 
1972, Swales et al. 1986, Hillman et al. 1987).  In the Elk River in Oregon, 
Burnett and Reeves (2001) found most juvenile ocean-type Chinook Salmon (in 
sympatry with Coho Salmon and steelhead) in valley segments with deeper pools, 
larger volume pools, and pools with greater densities of large wood.  In Elk River 
tributaries, the juveniles were observed almost exclusively in pools.  Roper et al. 
(1994) also found age-0+ Chinook to be strongly associated with pools in the 
South Umpqua River basin in Oregon.  In the Sacramento and American rivers, 
CDFG (1997) found juvenile Chinook Salmon densities to be highest in runs, 
closely followed by pools, with fish also occupying riffles and glides. 
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Juvenile growth rates are an important influence on survival because juvenile 
salmon are gape-limited predators that are themselves subject to gape-limited 
predation by larger fish.  Thus, faster growth both increases the range of food 
items available to them and decreases their vulnerability to predation (Myrick and 
Cech 2004).  Temperatures have a significant effect on juvenile Chinook Salmon 
growth rates.  On maximum daily rations, growth rate increases with temperature 
to a certain point and then declines with further increases.  Reduced rations can 
also result in reduced growth rates; therefore, declines in juvenile salmonid 
growth rates are a function of both temperature and food availability.  Laboratory 
studies indicate that juvenile Chinook Salmon growth rates are highest at rearing 
temperatures from 65 to 70°F (18.3 to 21.1°C) in the presence of unlimited food 
(Clarke and Shelbourn 1985, Banks et al. 1971, Brett et al. 1982, Rich 1987), but 
decrease at higher temperatures.  Myrick and Cech (2004) note that two studies 
have been published on the relationship between temperature and growth of 
Central Valley Chinook Salmon—one by Marine and Cech (2004) on Sacramento 
River fall-run Chinook Salmon, and one by Myrick and Cech (2002) on American 
River fall-run Chinook Salmon.  Provided that food is not limited, these studies 
showed that optimum temperatures for growth were between 63 and 68°F (17 and 
20°C).  Under natural conditions, it is unlikely that Chinook Salmon will feed at 
100 percent rations, and disease, competition, and predation are also factors that 
may affect survival.  To determine temperatures that might be optimal for growth 
of juvenile Chinook under natural conditions, Brett et al. (1982) used a value of 
60 percent rations, based on field studies that suggested fish in the wild fed at 
roughly 60 percent of their physiological maximum.  When used in a model 
developed for sockeye salmon, Brett determined that juvenile Chinook Salmon 
would reach their optimal growth at a temperature of about 59°F (15°C) (Brett 
et al. 1982).  Nicholas and Hankin (1989) suggest that the duration of freshwater 
rearing is tied to water temperatures, with juveniles remaining longer in rivers 
with cool water temperatures.  

Temperatures of greater than 74°F (23.3°C) are considered potentially lethal to 
juvenile Chinook Salmon (State Water Contractors 1990).  Myrick and Cech 
(2004) summarized available information on juvenile Chinook Salmon 
temperature tolerances.  Incipient upper lethal temperature (IULT) studies, which 
may be the most biologically relevant for studying juvenile temperature 
tolerances, are lacking for Central Valley Chinook Salmon.  Sacramento River 
fall-run Chinook Salmon were reared at temperatures between 70 and 75°F 
(21 and 24°C) by Marine and Cech (2004) without significant mortality; however, 
Rich (1987) observed significant mortality after only 8 days of rearing at 75°F 
(24°C) (Myrick and Cech 2004).  Myrick and Cech (2004) suggests that, until 
IULT studies are conducted on Central Valley Chinook Salmon, managers use 
Brett’s (1952) and Brett et al.’s (1982) data on more northern Chinook Salmon, 
which determined that the IULT is in the range of 24 to 25°C (75 to 77°F).  More 
detail on temperature tolerances of various Chinook life stages can be found in 
Myrick and Cech (2001, 2004). 
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predation.  Marine (1997) found that Sacramento River fall-run Chinook Salmon 
reared at the highest temperatures (21 to 24°C [70 to 75°F]) were preyed upon by 
Striped Bass more often than those reared at low or moderate temperatures.  
Consumption rates of piscivorous fish such as Sacramento pikeminnow, Striped 
Bass, and largemouth bass increase with temperature, which may compound the 
effects of high temperature on juvenile and smolt predation mortality. 

9B.5.2.7 Winter Rearing 
Juvenile Chinook Salmon rearing in tributaries may disperse downstream into 
mainstem reaches in the fall and take up residence in deep pools with LWD, in 
interstitial habitat provided by boulder and rubble substrates, or along river 
margins (Swales et al. 1986, Healey 1991, Levings and Lauzier 1991).  During 
high flow events, juveniles have been observed to move to deeper areas in pools, 
and they may also move laterally in search of slow water (Shirvell 1994, Steward 
and Bjornn 1987).  Hillman et al. (1987) found that individuals remaining in 
tributaries to overwinter chose areas with cover and low water velocities, such as 
areas along well-vegetated, undercut banks.  There is very little information 
available on Chinook Salmon use of floodplains and off-channel habitats such as 
sloughs and oxbows compared to Coho Salmon.  However, studies in the 
Sacramento and Cosumnes rivers have shown that shallow, seasonally inundated 
floodplains can provide suitable rearing habitat for Chinook Salmon.  

In winter, juvenile Chinook Salmon may make use of the interstitial spaces 
between coarse substrates as cover (Bjornn 1971, Hillman et al. 1987).  Hillman 
et al. (1987) found that the addition of cobble substrate to heavily sedimented 
glides in the fall substantially increased winter rearing densities, with juvenile 
Chinook Salmon using the interstitial spaces between the cobbles as cover.  Fine 
sediment can act to reduce the value of gravel and cobble substrate as winter 
cover by filling interstitial spaces between substrate particles.  This may cause 
juveniles to avoid these embedded areas and move elsewhere in search of suitable 
winter cover (Stuehrenberg 1975, Hillman et al. 1987).  

Over much of the Chinook Salmon’s range, winter temperatures are too cold to 
allow for much growth in the winter.  The low-temperature threshold for positive 
growth in juvenile Chinook Salmon is believed to be about 40.1°F (4.5°C), with 
39.4°F (4.1°C) being the lower limit for zero net growth in a juvenile Chinook 
Salmon population (Armour 1990).  In the Sacramento River, water temperatures 
rarely fall below 43°F (6°C), however, allowing for growth throughout the winter.  

Within the action area, where juvenile Chinook Salmon are rearing in mainstem 
channels downstream of reservoirs, water temperatures rarely fall below 43°F 
(6°C), allowing for growth throughout the winter months.  Under these 
conditions, habitat shifts are less related to seasonal temperature changes and 
more strongly affected by growth (i.e., as individuals grow, they can take 
advantage of habitats with stronger flow and are better able to escape predation). 
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seasonally inundated floodplains in the winter.  Sommer et al. (2001) found 
higher growth and survival rates of juveniles that reared on the Yolo Bypass 
floodplain than in the mainstem Sacramento River, and Moyle (2000) observed 
similar results on the Cosumnes River floodplain.  On the Yolo Bypass, 
bioenergetic modeling suggested that increased prey availability on the floodplain 
was sufficient to offset increased metabolic demands from higher water 
temperatures (9°F [5°C] higher than mainstem).  The Yolo Bypass has a relatively 
smooth topography with few pits and depressions, which possibly enhances its 
value as floodplain rearing habitat by reducing stranding mortality as floodwaters 
recede and juvenile salmon return to the main stem (Sommer et al. 2001). 

9B.5.2.8 Smoltification and Outmigration 
Juveniles of all four runs of Chinook Salmon in the Central Valley must pass 
through the Sacramento-San Joaquin Delta and San Francisco Bay Estuary on 
their way to the ocean, and many rear there for varying periods prior to ocean 
entry.  Williams (2012) found evidence that many naturally produced fall-run 
Chinook Salmon that survived to return as adults had left freshwater at lengths  
greater than 55 mm, while juvenile Chinook Salmon from other Central Valley 
runs were older and larger upon entering the estuary and likely passed through it 
more quickly (Williams 2012). 

In many systems within the species’ distribution, juvenile Chinook Salmon spend 
up to several months in estuaries feeding and growing before entering the ocean 
(Healey 1991); in productive estuaries, this strategy can result in ocean entry at a 
larger size with a higher chance of survival, presumably by reducing predation at 
this critical juncture.  Although wetlands and floodplains may have been 
extensive enough in the Delta under historical conditions (Atwater et al. 1979) to 
support high juvenile production in an environment where there were fewer 
predators, Delta marsh habitats and native fish communities have undergone such 
extreme changes from historical conditions (Kimmerer et al. 2008) that few 
locations in the eastern and central Delta currently provide suitable habitat for 
rearing Chinook Salmon.  For example, substantial numbers of fry may be found 
in the Delta from January through March, but relatively few were found in the 
remaining months of the year during sampling from 1977 to 1997 (Brandes and 
McLain 2001).  The annual abundance of fry (defined as less than 2.8 inches 
[70 mm] fork length) in the Delta during this period appears related to flow, with 
the highest numbers observed in wet years (Brandes and McLain 2001). 

Although growth rates of juvenile Chinook Salmon may be high at temperatures 
approaching 66°F (19°C), cooler temperatures may be required for Chinook 
Salmon to successfully complete the physiological transformation from parr to 
smolt.  Smoltification in juvenile Sacramento River fall-run Chinook Salmon was 
studied by Marine (1997), who found that juveniles reared under a high 
temperature regime of 70 to 75°F (21 to 24°C) exhibited altered and impaired 
smoltification patterns relative to those reared at low 55 to 61°F (13 to 16°C) and 
moderate 63 to 68°F (17 to 20°C) temperatures.  Some alteration and impairment 
of smoltification was also seen in the juveniles reared at moderate temperatures.  
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9B.5.3.1 Legal Status 
Federal:  Endangered, Designated Critical Habitat 
State:  Endangered 

Although Chinook Salmon range from California’s Central Valley to Alaska and 
the Kamchatka Peninsula in Asia, winter-run Chinook Salmon are only found in 
the Sacramento River.  Chinook Salmon of this race are unique because they 
spawn during the summer months when air temperatures usually approach their 
yearly maximum.  As a consequence, winter-run Chinook Salmon require stream 
reaches with cold water sources that will protect embryos and juveniles from the 
warm ambient conditions in the summer.  Historically, high-elevation reaches of 
tributaries to the upper Sacramento River (e.g., McCloud River) provided the cold 
water reaches that supported summer spawning by winter-run Chinook Salmon.  
Currently, hypolimnetic releases from Shasta Lake provide the cold water 
temperatures that allow winter-run Chinook Salmon to persist downstream of the 
dam, despite the complete loss of historical spawning habitat, access to which was 
cut off upon completion of Shasta Dam (1963).  

The California-Nevada chapter of the American Fisheries Society petitioned 
NMFS to list the run as a threatened species in 1985 (AFS 1985) and, following a 
dangerously low year-class in 1989, NMFS issued an emergency listing for 
Sacramento River winter-run Chinook Salmon as a threatened species (NMFS 
1989); the California Fish and Game Commission listed the winter run as 
endangered in the same year.  After several years of low escapements in the early 
1990s, the status of winter-run was changed from threatened to endangered by 
NMFS in 1994, which was reaffirmed in 2005 and 2011 (NMFS 1994, 2005, 
2011).  

The ESU includes fish that are propagated as part of a conservation hatchery 
program managed by the USFWS at Livingston Stone National Fish Hatchery 
(LSNFH).  Since 2000, the proportion of the ESU spawning in the Sacramento 
River that are of hatchery origin has generally ranged from 5 to 10 percent of the 
total population, but reached a high of 20 percent in 2005 (NMFS 2011).  
USFWS’s goal is to manage the LSNFH program such that hatchery origin fish 
are less than 20 percent of total in-river escapement.  Hatchery fish were 
estimated to be 12 percent of the total in-river spawners in 2010, based on carcass 
surveys (DFG 2010).  Over the last 10 years, hatchery returns have averaged 
8 percent of total escapement (NMFS 2011). 

Critical habitat was designated as the Sacramento River from Keswick Dam at 
river mile (RM) 302 to Chipps Island (RM 0) at the westward margin of the 
Delta; all waters from Chipps Island westward to the Carquinez Bridge, including 
Honker Bay, Grizzly Bay, Suisun Bay, and the Carquinez Strait; all waters of 
San Pablo Bay westward of the Carquinez Bridge; and all waters of San Francisco 
Bay (north of the San Francisco-Oakland Bay Bridge) to the Golden Gate Bridge 
(NMFS 1993).   
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Winter-run Chinook Salmon are found only in the Sacramento River basin.  The 
distribution of winter-run Chinook Salmon spawning has shifted over time in 
response to changes in upstream passage caused by water supply development 
and operations.  Prior to construction of Shasta Dam in the 1940s, winter-run 
Chinook Salmon spawned in the upper Sacramento River system (in the Little 
Sacramento, McCloud, and possibly Pit and Fall rivers) and in nearby Battle 
Creek (Yoshiyama et al. 1998).  Since the construction of Shasta Dam, winter-run 
Chinook Salmon have been limited to the mainstem Sacramento River below 
Keswick Dam (RM 302), although a few adults occasionally stray into tributaries 
(e.g., Battle and Mill creeks) to spawn (Harvey-Arrison 2001).  The distribution 
of spawning likely shifted again in 1966, when the construction and operation of 
RBDD (RM 243.5) impeded access to upstream reaches, forcing more winter-run 
adults to spawn downstream of the diversion dam.  A radio-tag survey of winter-
run adults between 1979 and 1981 indicated that adults were delayed at RBDD 
between 1 and 40 days, with an average delay of 18 days (Hallock and Fisher 
1985).  The dam also forced winter-run adults to spawn downstream of Red Bluff, 
where summer water temperatures were frequently too high to support successful 
egg incubation and emergence.  Beginning in 1986, the Bureau of Reclamation 
(Reclamation) began raising RBDD gates during the winter to facilitate upstream 
passage of winter-run Chinook (Reclamation 2004), which precipitated an 
upstream shift in the distribution of winter-run spawning.  In 2012, the RBDD 
gates were opened to allow year-round passage. 

Until 2001, most winter-run spawning occurred downstream of ACID Dam 
(RM 298.4); however, an improvement of this dam’s fish passage facilities in 
2001 allowed another upstream shift in the distribution of spawning (DFG 2002a, 
2004).  

9B.5.3.1.2 Life History and Habitat Requirements 
General habitat requirements for Chinook Salmon are described above; the 
following describes life history strategies and habitat requirements unique to the 
winter-run or of primary importance to its life history.  The winter-run Chinook 
Salmon’s life history is unique to the Sacramento River because it provides the 
thermal conditions that allow for the success of this strategy.  Because winter-run 
Chinook Salmon spawn in late spring and early summer, they require access to 
stream reaches with summer water temperatures cool enough to allow egg 
incubation.  The spawning reaches and reaches downstream have sufficiently 
warm water temperatures to support growth throughout the winter, allowing 
juveniles to grow large enough to smolt and outmigrate before water temperatures 
become too high the following spring and summer.  This life-history strategy 
reduces competition for spawning habitat with other runs.  However, it also makes 
the run reliant on year-round coldwater sources, which limits the potential for 
expanding the range of the run in the Sacramento River basin. 

Table 9B.2 illustrates life history timing for winter-run Chinook Salmon in the 
Sacramento River basin.  Winter-run Chinook Salmon display a life history that is 
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intermediate between ocean-type and stream-type.  They spend between 5 and 1 
2 
3 
4 

5 
6 

10 months rearing in fresh water before migrating to sea, which is longer than for 
typical ocean-type Chinook Salmon, but shorter than for other stream-type 
Chinook Salmon (Healey 1991). 

Table 9B.2  Life History Timing of Winter-run Chinook Salmon in the Sacramento 
River Basin 

Life Stage Ja
n 

 Fe
b 

 M
ar

 
 A

pr
 

 M
ay

 
 Ju

n 
 Ju

l 
 A

ug
 

 Se
pt

 
 O

ct
 

 N
ov

 
 D

ec
 

 

Adult entry into 
San Francisco 
Baya 

                        

Migration past 
RBDDb 

                        

Spawningc                         

Incubationc                         

Fry emergencec                         

Rearing (age 
0+) 

                        

Presence at 
CVP/SWP 
salvage 
facilitiesc 

                        

Outmigration 
toward and 
through the 
Deltac 

                        

Notes: 7 
8 
9 

10 

a. Van Woert 1958; Hallock et al. 1957 
b. Hallock and Fisher 1985 
c. NMFS 2012 (unpubl. data) 

 Period of Low Activity 
 Period of Moderate Activity 
 Period of Peak Activity 

 

9B.5.3.1.3 Adult Upstream Migration and Spawning 11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Adult winter-run Chinook Salmon enter San Francisco Bay from November 
through June (Van Woert 1958, Hallock et al. 1957).  Migration past RBDD 
begins in mid-December and can continue into early August, but the majority of 
winter-run adults migrate past RBDD between January and May, with a peak in 
mid-March (Hallock and Fisher 1985).  In recent years, upstream passage of 
winter-run adults at RBDD was addressed by raising the gates between 
September 15 and May 15, which encompasses the vast majority of the upstream 
migration period for winter-run Chinook Salmon.  As of 2012, the gates at RBDD 
are open year-round to allow for upstream passage.  
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Like spring-run Chinook Salmon, winter-run Chinook Salmon enter spawning 1 
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streams while still reproductively immature.  Adults hold for a few months in 
deep pools near spawning areas, which provides time for gonadal development.  
Spawning occurs from mid-April to mid-August, peaking in May and June, in the 
Sacramento River reach between Keswick Dam and RBDD (Reclamation 1991).  
With the changes in RBDD gate operations, volitional spawning below RBDD is 
negligible in most years.  Since fish passage improvements were completed at the 
ACID Dam in 2001, winter-run Chinook Salmon spawning has shifted upstream.  
The majority of winter-run Chinook Salmon in recent years (i.e., more than 
50 percent since 2007) spawn in the area from Keswick Dam to the ACID Dam 
(approximately 5 miles) (NMFS 2009).  

9B.5.3.1.4 Juvenile Rearing and Outmigration 
Winter-run fry emerge from the spawning gravels from mid-June through mid-
October (NMFS 1997).  Because spawning is concentrated upstream in the 
reaches below Keswick Dam, the entire Sacramento River can serve as a nursery 
area for juveniles as they migrate downstream.  Emigrating juvenile Sacramento 
River winter-run Chinook Salmon pass the RBDD beginning as early as mid-July, 
typically peaking in September, and can continue through March in dry years 
(Reclamation 1991, NMFS 1997).  Many juveniles apparently rear in the 
Sacramento River below RBDD for several months before they reach the Delta 
(Williams 2006).  From 1995 to 1999, all Sacramento River winter-run Chinook 
Salmon outmigrating as fry passed the RBDD by October, and all outmigrating 
presmolts and smolts passed the RBDD by March (Martin et al. 2001).  

Juvenile Sacramento River winter-run Chinook Salmon occur in the Delta 
primarily from November through early May based on data collected from trawls 
in the Sacramento River at West Sacramento, although the overall timing may 
extend from September to early May (NMFS 2012).  The timing of migration 
varies somewhat because of changes in river flows, dam operations, seasonal 
water temperatures, and hydrologic conditions (water year type).  Winter-run 
Chinook Salmon juveniles remain in the Delta until they are between 5 and 
10 months of age, after reaching a fork length of approximately 118 mm. Distinct 
emigration pulses from the Delta appear to coincide with periods of high 
precipitation and increased turbidity (Del Rosario et al. 2013).   

The entire population of the Sacramento River winter-run Chinook Salmon passes 
through the Delta as migrating adults and emigrating juveniles.  Because winter-
run Chinook Salmon use only the Sacramento River system for spawning, adults 
are likely to migrate upstream primarily along the western edge of the Delta 
through the Sacramento River corridor.  Juveniles likely use a wider area within 
the Delta for migration and rearing than adults; juvenile winter-run salmon have 
been collected at various locations in the Delta, including the SWP and CVP 
south Delta export facilities.  Studies using acoustically tagged juvenile and adult 
Chinook Salmon are ongoing to further investigate the migration routes, 
migration rates, reach-specific mortality rates, and the effects of hydrologic 
conditions (including the effects of SWP/CVP export operations) on salmon 
migration through the Delta (Perry et al. 2010, 2012; Michel et al. 2013).  
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Juvenile winter-run Chinook Salmon likely inhabit Suisun Marsh for rearing and 1 
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may inhabit the Yolo Bypass when flooded, although use of these two areas is not 
well understood. 

9B.5.3.1.5 Population Trends 
There is little historical data available to characterize winter-run Chinook Salmon 
escapements prior to the construction of Shasta Dam; indeed, the agencies did not 
recognize winter-run Chinook Salmon as a distinct run until the 1940s (Needham 
et al. 1943).  In the late 1930s, the pending construction of Shasta Dam prompted 
the agencies to commission a study of potential salmon salvage options.  As part 
of this investigation, researchers placed a counting weir at ACID Dam between 
1937 and 1939 to estimate the size of the salmon run in the Sacramento River 
(Hatton 1940).  The counting weir enabled scientists to estimate the run size of 
the fall-run Chinook Salmon populations; however, the removal of flashboards 
from the ACID Dam during winter prevented observations of winter-run Chinook 
Salmon during their period of upstream migration (December–May).  

There were no direct observations of winter-run Chinook Salmon spawning in the 
mainstem Sacramento River between 1943 and 1946—the first years when the 
construction of Shasta Dam blocked upstream passage.  Nevertheless, incidental 
observations of winter-run salmon during trap-and-haul operations for spring-run 
salmon, coupled with poor environmental conditions in the Sacramento River and 
Deer Creek, led Slater to conclude that “the winter-run populations were small” in 
the years when Shasta Dam was being constructed (1963). 

Slater (1963) hypothesized that the winter-run salmon population began to 
rebound in 1947, and that “this initial recovery seems to have been both 
substantial and rapid” from the “low point of 1943–1946.”  He cites an angling 
survey conducted by Smith (1950), which evaluated the 1947–1948 and 1949–
1950 sport fishery in the upper Sacramento River.  “Increased catches of winter-
run Chinook Salmon in January and February 1949” (Slater 1963) led Smith 
(1950) to conclude that a “sizable” winter-run population existed.  Similarly, 
Slater cited an increase in the number of winter-run salmon that were harvested 
by Coleman National Fish Hatchery between 1949 and 1956 (as part of the fall-
run salmon propagation program) (Azevedo and Parkhurst 1958) as evidence that 
winter-run salmon escapements increased in the late 1940s and early 1950s.  
Although these qualitative assessments do not permit a detailed tracking of 
winter-run salmon abundance, they do suggest a positive trend in the population 
in the years after Shasta Dam was completed.  

This positive trend seems to have continued through the 1950s, because Hallock 
estimated that 11,000 winter-run adults were harvested from the Sacramento 
River by anglers in the winter of the 1961–1962 fishing season (Slater 1963).  
Hallock’s estimate of the percentage of winter-run Chinook Salmon caught in the 
in-river recreational harvest suggests that total winter-run escapements in the 
winter of 1961–1962 numbered in the tens of thousands.  In June 1963, Slater 
personally observed winter-run Chinook Salmon spawning in the vicinity of 
Redding in numbers that approached the fall-run population that spawned in the 
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same sites (Slater 1963).  For context, the four years before Slater’s observation 1 
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of winter-run spawning in 1963 (1959–1962) had fall-run salmon escapement 
estimates ranging from 115,500 to 250,000 salmon.  Although Slater observed 
spawning in only a small portion of the habitat available to both winter-run and 
fall-run salmon in the Sacramento River, his observation suggests that the winter-
run salmon population had increased substantially from the few hundred fish 
captured during the trap-and-haul salvage operation in 1943 and 1945.  His 
observation also suggests that the winter-run salmon population had recovered 
from a probable year-class failure in 1943 and a partial year-class failure in 1944. 

Beginning in 1967, agency biologists began estimating annual winter-run 
escapements by monitoring adults migrating through the fish passage facilities of 
RBDD.  Although the dam facilitated a more accurate account of the winter-run 
population, gate operations interfered with upstream passage.  Gate operations 
were modified beginning in winter 1986 to facilitate the upstream passage of 
winter-run Chinook Salmon.  However, raising the dam gates rendered winter-run 
escapement estimates less reliable, because migrating salmon could bypass the 
dam’s fish counting facilities.  

The RBDD counts permitted agency biologists to track the decline in winter-run 
Chinook abundance beginning in the 1970s.  The drought of 1976–1977 caused a 
precipitous decline in abundance between 1978 and 1979, when escapements fell 
below 2,500 fish.  Population abundance remained very low through the mid-
1990s, with adult abundance in some years less than 500 fish (DFW 2014). 

Beginning in the mid-1990s and continuing through 2006, adult escapement 
showed a trend of increasing abundance, approaching 20,000 fish in 2005 and 
2006.  However, recent population estimates of winter-run Chinook Salmon 
spawning upstream of the RBDD have declined since the 2006 peak.  The 
escapement estimate for 2007 through 2014 has ranged from a low of 738 adults 
in 2011 to a high of 5,959 adults in 2013.  The escapement estimate of 738 adults 
in 2011 was the lowest total escapement estimate since the all-time low 
escapement estimate of 144 adults in 1994.  Poor ocean productivity (Lindley 
et al. 2009), drought conditions from 2007 to 2009, and low in-river survival 
(National Marine Fisheries Service 2011) are suspected to have contributed to the 
recent decline in escapement of adult winter-run Chinook Salmon.  Table 9B.3 
shows winter-run Chinook Salmon natural and hatchery escapement subsequent 
to 2004. 
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Table 9B.3  Recent Winter-run Chinook Salmon Natural and Hatchery Escapement 1 

Year 

Sacramento 
River above 

RBDD 

Sacramento 
River below 

RBDD Subtotal 
CNFH 

Transfers 
LSNFH 

Transfers Battle Creek Total 

Dec 1990-Aug 1991 177 0 177 33 – – 211 

Dec 1991-Aug 1992 1,159 44 1,203 34 – – – 

Dec 1992-Aug 1993 369 9 378 – – – – 

Dec 1993-Aug 1994 144 0 144 42 – – – 

Dec 1994-Aug 1995 1,159 7 1,166 43 – 88 – 

Dec 1995-Aug 1996 1,012 0 1,012 – – 325 – 

Dec 1996-Aug 1997 836 0 836 – – 44 – 

Dec 1997-Aug 1998 2,831 62 2,893 – 99 – – 

Dec 1998-Aug 1999 3,264 0 3,264 – 24 – – 

Dec 1999-Aug 2000 1,261 0 1,261 – 89 2 – 

Dec 2000-Aug 2001 8,085 35 8,120 – 104 – – 

Dec 2001-Aug 2002 7,325 12 7,337 – 104 – – 

Dec 2002-Aug 2003 8,105 28 8,133 – 85 – – 

Dec 2003-Aug 2004 7,784 0 7,784 – 85 – – 

Dec 2004-Aug 2005 15,730 0 15,730 36 109 0 15,875 

Dec 2005-Aug 2006 17,157 48 17,205 5 93 6 17,304 

Dec 2006-Aug 2007 2,487 0 2,487 1 54 0 2,542 

Dec 2007-Aug 2008 2,725 0 2,725 0 105 0 2,830 
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Year 

Sacramento 
River above 

RBDD 

Sacramento 
River below 

RBDD Subtotal 
CNFH 

Transfers 
LSNFH 

Transfers Battle Creek Total 

Dec 2008-Aug 2009 4,537 0 4,537 0 121 0 4,658 

Dec 2009-Aug 2010 1,533 0 1,533 0 63 0 1,596 

Dec 2010-Aug 2011 738 0 738 2 86 1 827 

Dec 2011-Aug 2012 2,578 0 2,578 0 93 – 2,671 

Dec 2012-Aug 2013 5,920 0 5,920 0 164 – 6,084 

Dec 2013-Aug 2014 2,627 0 2,627 0 388 – 3,015 

Source: DFW 2014 1 
2 
3 

Note: 
CNFH = Coleman National Fish Hatchery 
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Winter-run Chinook Salmon escapement to the Sacramento River in 2011 was 1 
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827 fish, which is the smallest number since 1994 and only 10 percent of the 
40-year-average of approximately 8,000 fish (Azat 2012).  Unusual ocean 
conditions appear to have been affecting the ESU in the past 5 years, along with 
other Central Valley Chinook Salmon stocks (NMFS 2011).  Climate change and 
future variations in ocean conditions, along with the many factors affecting 
survival during freshwater life stages, may pose a serious risk to the ESU (NMFS 
2011). 

9B.5.4 Central Valley Spring-Run Chinook Salmon  

9B.5.4.1 Legal Status 
Federal:  Threatened, Designated Critical Habitat 
State:  Threatened 

Spring-run Chinook Salmon were probably the most abundant salmonid in the 
Central Valley under historical conditions (Mills and Fisher 1994); however, large 
dams eliminated access to vast amounts of historical habitat, and the spring run 
has exhibited the severest declines of any of the four Chinook Salmon runs in the 
Sacramento River basin (Fisher 1994).  

The Central Valley spring-run Chinook Salmon ESU was federally listed as 
threatened in 1999, and the listing was reaffirmed in 2005 when critical habitat 
was also designated (NMFS 1999a, 2005).  Spring-run Chinook Salmon was 
listed as a threatened species under the California Endangered Species Act 
(CESA) in February 1999.  The ESU includes all naturally spawned populations 
of spring-run Chinook Salmon in the Sacramento River and its tributaries in 
California, including the Feather River.  Feather River Hatchery spring-run 
Chinook Salmon are also included in the ESU.  This ESU largely consists of three 
self-sustaining wild populations (i.e., Mill, Deer, and Butte creeks).  Fish in these 
streams spawn outside of the action area but pass through it on their upstream and 
downstream migrations. Spring-run Chinook Salmon in the Feather River and 
Clear Creek spawn within the action area.  

Designated critical habitat for Central Valley spring-run Chinook Salmon 
includes stream reaches of the American, Feather, Yuba, and Bear rivers; 
tributaries of the Sacramento River, including Big Chico, Butte, Deer, Mill, 
Battle, Antelope, and Clear creeks; and the main stem of the Sacramento River 
from Keswick Dam through the Delta.  Designated critical habitat in the Delta 
includes portions of the Delta Cross Channel, Yolo Bypass, and portions of the 
network of channels in the northern Delta.  Critical habitat for spring-run Chinook 
Salmon was not designated for the Stanislaus or San Joaquin rivers. 

9B.5.4.2 Distribution 
Prior to the construction of dams in the Sacramento and San Joaquin basins, 
spring-run Chinook Salmon migrated during the spring snowmelt flows to access 
coldwater holding and spawning habitat higher up in the basins.  These steeper, 
higher-elevation reaches are often characterized by falls and cascades that may be 
obstacles to upstream movement of salmonids at lower flows.  By migrating 
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during the high spring snowmelt flows, spring-run Chinook Salmon can also 1 
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access areas above reaches that become too warm for salmon in the summer and 
fall, isolating them from the fall run.  Thus, under historical conditions, the 
spring- and fall-run Chinook Salmon were geographically isolated in terms of 
where they spawned in the basin, which maintained their genetic integrity.  

Spring-run Chinook Salmon once occupied all major river systems in California 
where there was access to cool reaches that would support oversummering adults.  
Historically, they were widely distributed in streams of the Sacramento-
San Joaquin basin, spawning and rearing over extensive areas in the upper and 
middle reaches (elevations ranging from 1,400 to 5,200 ft [450 to 1,600 m]) of the 
San Joaquin, American, Yuba, Feather, Sacramento, McCloud, and Pit rivers 
(Myers et al. 1998).  Spring Chinook Salmon runs in the San Joaquin River were 
extirpated in the mid- to late 1940s following the closure of Friant Dam and 
diversion of water for agricultural purposes to the San Joaquin Valley.  

In the Sacramento River, the closure of Shasta Dam in 1945 cut off access to the 
spring run’s major historical spawning grounds in the McCloud, Pit, and upper 
Sacramento rivers.  This represented a loss of 70 percent of spring-run spawning 
habitat in the Sacramento River basin (Yoshiyama et al. 2001).  Populations of 
spawning spring-run Chinook Salmon in the Sacramento River basin are more 
common in east-side tributaries to the Sacramento River upstream of the mouth of 
the American River. The most important spawning populations are in Deer, Mill, 
and Butte creeks because of their relative lack of past hatchery influence, as well 
as relatively stable numbers.  Some spawning also takes place in Big Chico, 
Antelope, Cottonwood, Beegum, Clear, and Battle Creeks, and in the mainstem 
Sacramento River downstream of Keswick Dam and upstream of RBDD 
(Association of California Water Agencies and California Urban Water Agencies 
1997; DFG 1998, 2002b, 2012 [GrandTab data]). A spring run in the Feather 
River basin is maintained by hatchery production; however, the stock is believed 
to have been hybridized with the fall run to a great extent (Lindley et al. 2004). 

9B.5.4.2.1 Changes in Distribution and Hybridization with Fall 
Chinook Salmon 

Dams have reduced or eliminated spatial segregation between spawning spring- 
and fall-run Chinook Salmon in some areas, particularly in the mainstem 
Sacramento River, leading to increased potential for hybridization on the 
spawning grounds.  The completion of Keswick and Shasta dams in the mid-
1940s blocked spring-run Chinook Salmon access to habitat in the McCloud, Pit, 
and Little Sacramento rivers.  After construction of the dams, spring-run Chinook 
Salmon were forced to spawn in the mainstem Sacramento River below Keswick 
Dam.  Historically, water temperatures would have been too high in the mainstem 
Sacramento River for spring-run Chinook Salmon to hold in this area during the 
summer.  But because of hypolimnetic releases from Shasta Lake, this reach 
provides temperatures during the summer that are now suitable for spring-run 
Chinook Salmon holding and spawning, where before they were only suitable for 
fall-run spawning once temperatures cooled in the fall.  However, coldwater 
releases from Shasta Dam can warm relatively rapidly during the very hot days 
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typical of the Sacramento Valley in summer and early fall.  As a result, both the 1 
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fall and spring runs must spawn in close enough proximity to Keswick Dam to 
benefit from these releases.  The elimination of the spatial segregation that had 
existed between the fall and spring runs results in competition between the runs 
for the limited spawning habitat.  Since fall-run Chinook Salmon spawn slightly 
later than spring-run, spring-run redds may also be superimposed by spawning 
fall-run fish.  This may have contributed to the loss of the spring-run population, 
along with hybridization between the two runs, as described below.  

The majority of spring-run Chinook Salmon used to spawn upstream in tributaries 
rather than in the mainstem Sacramento River; however, the completion and 
operation of Shasta Dam reduced water temperatures in the main stem 
downstream of Keswick Dam, which permitted spring-run Chinook Salmon to 
spawn there, resulting in hybridization with fall-run stocks.  Although spring-run 
Chinook Salmon spawn earlier than fall-run, the timing of spawning of the two 
runs overlaps enough that hybridization can occur where they share the same 
spawning areas.  Where the spring run is now forced to share spawning grounds 
in the mainstem Sacramento River with the fall run, fall-run Chinook Salmon may 
dominate because of their longer growth period in the ocean, slightly larger size, 
and less time spent holding in the stream prior to spawning.  Hybridization 
between the two runs has tended to be to the detriment of the spring run life 
history. 

Because of this hybridization with fall-run Chinook Salmon in the mainstem 
channel, there are considered to be only three “pure” self-sustaining populations 
of wild spring-run Chinook Salmon remaining in Deer, Mill, and Butte creeks.  

Similar patterns have been observed in the Feather River, where the spring run 
historically spawned upstream of the location of Oroville Dam, and where they 
are now forced to spawn in the same area as the fall run, as well as in the Yuba 
and American rivers, where forced sympatry on the spawning grounds and 
subsequent hybridization following dam construction led to DFW concluding that 
the spring run was “extinct” in those rivers.  

9B.5.4.3 Life History and Habitat Requirements 
General habitat requirements for Chinook Salmon are described above; the 
following describes life history strategies and habitat requirements unique to the 
spring run or of primary importance to its life history.  Spring-run Chinook 
Salmon display a stream-type life history strategy—adults migrate upstream while 
sexually immature, hold in deep cold pools over the summer, and spawn in late 
summer and early fall.  Juvenile outmigration is highly variable, with some 
juveniles outmigrating in winter and spring, and others oversummering and then 
emigrating as yearlings.  Table 9 illustrates life-history timing for spring-run 
Chinook Salmon in the Sacramento River basin.  The table illustrates some of the 
changes in timing that have been observed for the run over the years, particularly 
with regard to upstream migration and spawning. 
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Table 9B.4 Life History Timing of Spring-run Chinook Salmon in the Sacramento River Basin 1 
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Adult entry into Sacramento-San Joaquin Delta Estuary                         

“Historical” adult migration past Red Bluff Diversion Dama                         

“Recent” adult migration past Red Bluff Diversion Damb                         

Entry into spawning tributaries (current)c                         

Adult holding                         

Historical spawning in Sacramento River basind                         

Spawning (Deer, Mill, Butte creekse)                         

Spawning (mainstem Sacramento Riverf)                         

Incubation                         

Fry emergence                         

Fry/juvenile outmigration from tributariesg                         

Subyearling/Yearling outmigration from tributariesg, h                          

Presence at CVP/SWP salvage facilitiesi                         

Outmigration toward and through the Deltai                         

Ocean entry (yearlings)                         

Sources: Fisher 1994; Myers et al. 1998; Hill and Weber 1999; Ward and McReynolds 2001; USFWS 2005 2 
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Notes: 1 
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3 
4 
5 
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15 

a. As observed in the 1970s (Association of California Water Agencies and California Urban Water Agencies 1997) 
b. As observed in the 1980s (Association of California Water Agencies and California Urban Water Agencies 1997) 
c. Association of California Water Agencies and California Urban Water Agencies (1997), Hill and Webber (1999) 
d. Rutter (1908), Parker and Hanson (1944) 
e. Harvey (1995), Moyle et al. (1995) 
f. Association of California Water Agencies and California Urban Water Agencies (1997) 
g. Some spring run disperse downstream soon after emergence as fry in March and April, with others smolting after several months of rearing, and 
still others remaining to oversummer and emigrate as yearlings (USFWS 1995). 
h. Based on outmigrant trapping in Butte Creek in 1999 and 2000, up to 69% of age 0+ juveniles outmigrate through the lower Sacramento River 
and Sacramento-San Joaquin Delta between mid-November and mid-February, with a peak in December and January (DFG 1998, Hill and Weber 
1999, Ward and McReynolds 2001).  A smaller number remain in Butte Creek and outmigrate in late spring or early summer; and in both Butte 
and Mill creeks, some of these oversummer and outmigrate as yearlings from October to March, with a peak in November (Association of 
California Water Agencies and California Urban Water Agencies 1997, Hill and Webber 1999) 
i. NMFS 2012 (unpublished data) 

Period of activity 
Period of peak activity 
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Adult spring-run Chinook Salmon may return between the ages of 2 to 5 years. 
Historically, adults of this run are believed to have returned predominantly at ages 
4 and 5 years at a large size.  Most spring-run Chinook Salmon now return at 
age 3, although some portion returns at age 4 (Fisher 1994, McReynolds et al. 
2005) probably because of intense ocean harvest (which removes the largest fish 
from the population and selects for fish that spend fewer years at sea).  In 2003, 
an estimated 69 percent of the spring run in Butte Creek returned at age 4 (Ward 
et al. 2004); however, in most years, the proportion of age 4 adults is much 
smaller. 

Adult Central Valley spring-run Chinook Salmon begin their upstream migration 
in late January and early February (DFG 1998) and enter the Sacramento River 
between February and September, primarily in May and June (DFG 1998, Myers 
et al. 1998).  Lindley et al. (2006) reported that adult Central Valley spring-run 
Chinook Salmon enter native tributaries from the Sacramento River primarily 
between mid-April and mid-June.  Adults enter Deer and Mill creeks beginning in 
March, peaking in May, and concluding in June (Vogel 1987a, 1987b; 
Association of California Water Agencies and California Urban Water Agencies 
1997).  Their upstream migration is timed to take advantage of spring snowmelt 
flows, which allow them access to upstream holding areas where temperatures are 
cool enough to hold over the summer prior to the spawning season (NMFS 
1999a).  In the Sacramento River, upstream migration of spring-run Chinook 
Salmon overlaps to a certain extent with that of winter-run Chinook Salmon; and 
adults from particular runs are not generally distinguishable from one another by 
physical appearance alone, making it difficult to pinpoint migration timing with 
precision (Healey 1991).  

Adults require large, deep pools with moderate flows for holding over the summer 
prior to spawning in the fall.  Marcotte (1984) reported that suitability of pools 
declines at depths less than 7.9 ft (2.4 m) and that optimal water velocities range 
from 0.5 to 1.2 ft/s (15 to 37 cm/s).  In the John Day River in Oregon, spring-run 
adults usually hold in pools deeper than 4.9 ft (1.5 m) that contain cover from 
undercut banks, overhanging vegetation, boulders, or woody debris (Lindsay et al. 
1986).  

In Sacramento River tributaries, adults will pack densely in the limited holding 
pool habitat that is available.  Some fish remain to spawn at the tails of the 
holding pools, while most move upstream to the upper watersheds to spawn, and 
still others move back downstream to spawn.  Although there are several deep 
pools in the upper Sacramento River that may provide holding habitat for adult 
spring-run Chinook Salmon, it is not clear which pools are heavily used.  As a 
result of cold water releases from Shasta Reservoir and natural channel 
characteristics, numerous deep pools with suitable holding habitat are located 
between Keswick Dam and Red Bluff (Northern California Water Association 
and Sacramento Valley Water Users 2011). 
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are reportedly best when less than 60.8°F (16°C), and are lethal when greater than 
80.6°F (27°C) (Hinze 1959, Boles et al. 1988, DFG 1998).  Spring Chinook 
Salmon in the Sacramento River typically hold in pools below 69.8 to 77°F (21 to 
25°C).  Adults may be particularly sensitive to temperatures during July and 
August, when energy reserves are low and adults are preparing to spawn.  There is 
evidence that spring-run Chinook Salmon in the San Joaquin River were exposed 
to high temperatures during migration and holding under historical conditions 
(Clark 1943, Yoshiyama et al. 2001).  It is possible that Central Valley spring-run 
Chinook Salmon are adapted to tolerate warmer temperatures than other Chinook 
Salmon stocks; however, there is no experimental evidence to confirm this 
hypothesis, and short-term exposure to temperatures as high as 25 to 27°C (77 to 
80.6°F) is known to be tolerated by adult Chinook Salmon (Boles et al. 1988).  

Habitat suitability studies conducted by USFWS (2004) indicate that suitable 
spawning velocities for spring-run Chinook Salmon in Butte Creek range from 
0.80 to 3.22 ft/s (24.4 to 98 cm/s), and suitable substrate size ranges from 1 to 
5 inches (2.5 to 12.7 cm) in diameter.  Adult Chinook have been observed 
spawning in water greater than 0.8 foot deep and in water velocities of 1.2 to 
3.5 ft/s (DFG 1998).  

The timing of spring run spawning in the mainstem Sacramento River has shifted 
later in the year, which is believed to be a result of genetic introgression with the 
fall run (Association of California Water Agencies and California Urban Water 
Agencies 1997).  Populations in Deer and Mill creeks, which do not appear to 
have significantly hybridized with the fall run, generally spawn earlier than those 
in the main stem (Lindley et al. 2004).  Rutter (1908) noted that most spawning in 
the late 1800s/early 1900s in the Sacramento River basin occurred in August.  
Parker and Hanson (1944) observed intensive spawning of spring-run Chinook 
Salmon from the first week of September through the end of October in 1941.  
Redd counts have indicated that spring-run Chinook Salmon spawning typically 
begins in late August, peaks in September, and concludes in October in both Deer 
and Mill creeks (Harvey 1995, Moyle et al. 1995, NMFS 2004a). 

In the Feather River, the time of river entry for spring-run Chinook Salmon has 
apparently shifted to later in the season, and is now intermediate between timing 
of entry of spring run into other tributaries and timing of entry of the fall run.  
Whereas wild-type spring-run Chinook Salmon enter Deer and Mill creeks 
primarily in mid-April to mid-June, coded-wire tag data and anecdotal 
information from anglers indicate that Feather River fish do not enter fresh water 
until June or July (Association of California Water Agencies and California 
Urban Water Agencies 1997).  

9B.5.4.3.2 Egg Incubation and Alevin Development 
In the Sacramento River and its tributaries, egg incubation for spring-run Chinook 
Salmon extends from August to March (Fisher 1994, Ward and McReynolds 
2001).  Egg incubation generally lasts between 40 and 90 days at water 
temperatures of 42.8 to 53.6°F (6 to 12°C) (Vernier 1969, Bams 1970, Heming 
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to 159 days (Alderdice and Velsen 1978).  Alevins remain in the gravel for 2 to 
3 weeks after hatching while absorbing their yolk sacs.  Emergence from the 
gravels occurs from November to March in the Sacramento River basin (Fisher 
1994, Ward and McReynolds 2001).  Once fry emerge from the gravel, they 
initially seek areas of shallow water and low velocities while they finish 
absorbing the yolk sac (Moyle 2002).  As juvenile Chinook Salmon grow, they 
move into deeper water with higher current velocities, but still seek shelter and 
velocity refugia to minimize energy expenditures (Healey 1991).  USFWS catches 
of juvenile salmon in the Sacramento River near West Sacramento showed that 
larger juvenile salmon were captured in the main channel and smaller fry were 
typically captured along the channel margins (USFWS 1997). 

9B.5.4.3.3 Juvenile Rearing and Outmigration 
Fry and juvenile rearing takes place in the natal streams, the mainstem of the 
Sacramento River, inundated floodplains (including the Sutter and Yolo 
bypasses), and the Delta.  During the winter, some spring-run juveniles have been 
found rearing in the lower portions of non-natal tributaries and intermittent 
streams (Maslin et al. 1997, Snider et al. 2001). 

The rearing and outmigration patterns exhibited by spring-run Chinook Salmon 
are highly variable, with fish rearing anywhere from 3 to 15 months before 
outmigrating to the ocean (Fisher 1994).  Variation in length of juvenile residence 
may be observed both within and among streams (e.g., Butte versus Mill creeks, 
[USFWS 1996]).  Some may disperse downstream soon after emergence as fry in 
March and April, with others smolting after several months of rearing, and still 
others remaining to oversummer and emigrate as yearlings (USFWS 1996).  Scale 
analysis indicates that most returning adults have emigrated as subyearlings 
(Myers et al. 1998).  Calkins et al. (1940) conducted an analysis of scales of 
returning adults, and estimated that more than 90 percent had emigrated as 
subyearlings, at about 3.5 inches (88 mm).  

The term “yearling” is generally applied to any juveniles that remain to 
oversummer in their natal stream.  Yearling outmigrants are common in Deer and 
Mill creeks, but rare in Butte Creek (Association of California Water Agencies 
and California Urban Water Agencies 1997).  Extensive outmigrant trapping in 
Butte Creek has shown that spring-run Chinook Salmon outmigrate primarily as 
juvenile (age 0+) fish from November through June, with a small proportion 
remaining to emigrate as yearlings beginning in mid-September and extending 
through March, with a peak in November (Association of California Water 
Agencies and California Urban Water Agencies 1997, Hill and Webber 1999, 
Ward et al. 2004).  Peak movement of yearling Central Valley spring-run Chinook 
Salmon in the Sacramento River at Knights Landing occurs in December, and 
young-of-the-year juveniles occur in March and April; however, juveniles were 
also observed between November and the end of May (Snider and Titus 2000).  
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have shown that juveniles use the Sutter Bypass as a rearing area until it begins to 
drain in the late winter or spring (Hill and Webber 1999).  Few juvenile Chinook 
Salmon are observed in the bypass after mid-May.  Five recaptures indicate that 
juveniles leaving the Sutter Bypass migrate downstream rapidly and do not use 
the mainstem Sacramento River as rearing habitat (Hill and Webber 1999).  

Within the Delta, juvenile Chinook Salmon forage in shallow areas with 
protective cover, such as tidally influenced sandy beaches and shallow water areas 
with emergent aquatic vegetation (Meyer 1979, Healey 1980).  Very little 
information is available on the estuarine rearing of spring-run Chinook Salmon 
(NMFS 2004a).  NMFS (2004a) postulates that, because spring-run Chinook 
Salmon yearling outmigrants are larger than fall-run Chinook Salmon smolts, and 
are ready to smolt upon entering the Delta, they may spend little time rearing in 
the estuary.  Most have presumably left the estuary by mid-May (DFG 1995).  
Once in the ocean, spring-run Chinook Salmon perform extensive offshore 
migrations before returning to their natal streams to spawn. 

9B.5.4.4 Population Trends 
At one time, spring-run Chinook Salmon may have been the most abundant race 
in the Central Valley, with escapement in the hundreds of thousands (Mills and 
Fisher 1994).  Spring-run Chinook Salmon have since declined to remnant 
populations totaling a few thousand fish, sometimes approaching 30,000 to 
40,000 in good years (Mills and Fisher 1994, NMFS 1999a).  Loss of access to 
upstream spawning and rearing areas due to the construction of dams in the 
Sacramento and San Joaquin rivers is believed to have been a major cause of the 
decline of the spring run. 

Under historical conditions, it is doubtful that spring-run Chinook Salmon 
spawned in the mainstem Sacramento in significant numbers (Lindley et al. 
2004).  After the closure of Shasta and Keswick dams, spring-run Chinook 
Salmon began to spawn in the mainstem Sacramento River when changes in 
temperatures made this a viable life-history strategy.  Throughout the 1970s and 
1980s, thousands of spring-run Chinook Salmon passed RBDD en route to 
spawning grounds farther upstream.  By the 1990s, escapements had declined; 
however, changes in the RBDD gate operations beginning in 1986 complicated 
the process of estimating spring-run Chinook Salmon abundance.  Identification 
of the spring run at RBDD is also complicated by their low escapements and the 
difficulty of distinguishing fish of this run from those of the fall run.  The two 
runs cannot be distinguished reliably by physical characteristics or run timing 
(Healey 1991)because of the naturally protracted run timing of the abundant fall 
run, and the apparent shift to later upstream migration timing by the spring run, 
which results in the runs being more temporally overlapped than they were 
historically. 

Populations of spring-run Chinook Salmon in Butte Creek increased after the 
1990s, and Butte Creek currently has the largest naturally spawning spring-run 
population (DFW 2014, GrandTab data).  A few naturally spawning fish are also 
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present in Battle, Clear, Cottonwood, Antelope, Mill, Deer, and Big Chico creeks 1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

(DFW 2014, GrandTab data).  In general, spring-run Chinook Salmon that are 
most genetically similar to the runs that occurred historically in the Sacramento 
basin are currently confined to spawning primarily in Deer, Mill, and Butte 
creeks, with perhaps a few spawning in the mainstem Sacramento River.  

Restrictions on ocean harvest to protect winter-run Chinook Salmon, as well as 
improved ocean conditions, have likely had a positive impact on spring-run 
Chinook Salmon adult returns to the Central Valley.  In 2008, abundance in key 
indicator streams (e.g., Mill, Deer, and Butte Creeks) was at historical levels; 
however, between 2008 and 2011, spring-run populations in these same streams 
dropped closer to historical lows (as based on preliminary DFW 2014, GrandTab 
data).  Spring-run Chinook Salmon populations generally increased from 1990 
through 2006, but then returned to very low levels by 2008 and remained low 
through 2011.  The preliminary total spring-run Chinook Salmon escapement 
count for 2013 was 23,697 adults, which was the highest count since 2003 
(30,697 adults) and over three times that of 2011 (7,408 adults) (DFW 2014) 
(Table 9B.5).
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Table 9B.5  Recent Spring-run Chinook Salmon Natural and Hatchery Escapement  1 

YEAR 

Sacramento 
River 

Mainstem 
Battle 

Cka 
Clear 

Ck 
Cottonwood 

Ck 
Antelope 

Ck 
Mill 
Ck 

Deer 
Ck 

Big 
Chico 

Ck 

Butte 
Ck 

Snorkel 

Butte 
Ck 

Carcass 

Feather 
River 

Hatcheryb 
TOTAL 

SPRING RUN 

1990 4,198 2 – – – 844 496 – 250 – 1,893 7,683 

1991 825 – – – – 319 479 – – – 4,303 5,926 

1992 371 – – – 0 237 209 – 730 – 1,497 3,044 

1993 391 – 1 1 3 61 259 38 650 – 4,672 6,076 

1994 862 – 0 – 0 723 485 2 474 – 3,641 6,187 

1995 426 66 2 8 7 320 1,295 200 7,500 – 5,414 15,238 

1996 378 35 – 6 1 253 614 2 1,413 – 6,381 9,083 

1997 128 107 – 0 0 202 466 2 635 – 3,653 5,193 

1998 1,115 178 47 477 154 424 1,879 369 20,259 – 6,746 31,649 

1999 262 73 35 102 40 560 1,591 27 3,679 – 3,731 10,100 

2000 43 78 9 122 9 544 637 27 4,118 – 3,657 9,244 

2001 621 111 0 245 8 1,104 1,622 39 9,605 18,670 4,135 26,663 

2002 195 222 66 125 46 1,594 2,195 0 8,785 16,409 4,189 25,043 

2003 0 221 25 73 46 1,426 2,759 81 4,398 17,404 8,662 30,697 

2004 370 90 98 17 3 998 804 0 7,390 10,558 4,212 17,150 

2005 30 73 69 47 82 1,150 2,239 37 10,625 17,592 1,774 23,093 

2006 0 221 77 55 102 1,002 2,432 299 4,579 6,537 2,181 12,906 

2007 248 291 194 34 26 920 644 0 4,943 6,871 2,635 11,144 
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YEAR 

Sacramento 
River 

Mainstem 
Battle 

Cka 
Clear 

Ck 
Cottonwood 

Ck 
Antelope 

Ck 
Mill 
Ck 

Deer 
Ck 

Big 
Chico 

Ck 

Butte 
Ck 

Snorkel 

Butte 
Ck 

Carcass 

Feather 
River 

Hatcheryb 
TOTAL 

SPRING RUN 

2008 52 105 200 0 3 381 140 0 3,935 11,046 1,460 13,387 

[2009] 0 194 120 0 0 220 213 6 2,059 2,763 989 4,505 

[2010] 0 172 21 15 17 482 262 2 1,160 1,991 1,661 4,623 

[2011] 0 157 8 2 6 366 271 124 2,130 4,505 1,969 7,408 

[2012] 0 799 68 1 1 768 734 0 8,615 16,140 3,738 22,249 

[2013] 0 608 659 1 0 644 708 0 11,470 16,783 4,294 23,697 

[2014] 0 429 95 2 7 679 830 0 3,616 5,083 2,776 9,901 

Source:  DFW 2014, GrandTab data. 1 
2 
3 
4 
5 
6 
7 
8 
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Notes:  
Data for years in brackets are preliminary. 
a. In 2009, USFWS conducted a comprehensive analysis of Battle Creek coded wire tag data from 2000-2008 to estimate numbers of fall- and late 
fall-run Chinook Salmon returning to Battle Creek.  Previously, a cutoff date of December 1 was used to assign run.  This changed some Battle 
Creek estimates. 
b. Feather River Hatchery implemented a methodology change in 2005 for distinguishing spring- from fall-run.  Fish arriving prior to the spring-run 
spawning period were tagged and returned to the river.  The spring-run escapement was the number of these tagged fish that subsequently 
returned to the hatchery during the spring-run spawning period. 
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9B.5.5.1 Legal Status 
Federal:  Species of Concern 
State:  Central Valley fall-run – None; Central Valley late fall-run – Species of 
Special Concern 

Fall-run populations occur throughout the range of Chinook Salmon and are 
currently the most abundant and widespread of the salmon runs in California and 
the Central Valley, largely because the construction of dams was not as damaging 
in terms of loss of historical habitat compared to the runs that spawned at higher 
elevations.  Fall-run abundance is also a function of hatchery supplementation, 
because fall-run Chinook Salmon have been the primary focus of hatchery 
production at Central Valley hatcheries for several decades.  As the most 
abundant salmonid species in the Central Valley, fall-run Chinook Salmon 
constitute an important component of the commercial and recreational salmon 
fishery in California.  NMFS designated the Central Valley Fall (and Late fall) 
Chinook Salmon ESU as a Species of Concern in 2004 (NMFS 2004b).  

NMFS classifies late fall-run Chinook Salmon as part of the Central Valley fall-
run and late fall-run Chinook Salmon ESU, reasoning that the late fall-run 
population represents a life-history variation of the fall-run salmon population 
rather than a distinct run (NMFS 2004b).  However, agencies generally treat late 
fall-run salmon in the Sacramento River basin as a distinct run, conducting 
separate carcass and redd surveys for them, and publishing separate reports to 
address the fall-run and late fall-run populations.  Agencies also manage the 
hatchery propagation of late fall-run separately from fall-run Chinook Salmon.  
Except for hatchery propagation, there are relatively few restoration and 
management activities that focus specifically on late fall-run Chinook Salmon in 
the Sacramento River, as compared to the other runs of Chinook Salmon in the 
basin (USFWS 1996).  

9B.5.5.2 Distribution 

9B.5.5.2.1 Fall-run Chinook Salmon 
Within the range of the Central Valley ESU, large populations of fall-run Chinook 
Salmon are found in the Sacramento River and its major tributaries.  Fall-run 
Chinook Salmon are the most widely distributed salmonid in the Sacramento 
River basin, with significant spawning populations documented as far north as the 
upstream limit of anadromy in the upper Sacramento River (Keswick Dam at 
RM 302) and as far south as the American River near Sacramento.  Sizeable 
spawning populations occur in other tributaries to the Sacramento River—Clear 
Creek, Battle Creek, Butte Creek, and Feather River—with more modest 
spawning populations in numerous smaller tributaries (e.g., Deer, Mill, Cow, and 
Antelope creeks).  The San Joaquin River system once supported large runs of 
both spring-run and fall-run Chinook Salmon.  Fall-run Chinook Salmon 
historically spawned in the mainstem San Joaquin River upstream of the Merced 
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dewatered much of the mainstem San Joaquin River, limiting fall-run Chinook to 
the three major tributaries where they currently spawn and rear downstream of 
mainstem dams. 

9B.5.5.2.2 Late Fall-run Chinook Salmon 
Little is known about the historical distribution of late fall-run salmon in the 
Sacramento River valley.  Late fall-run Chinook Salmon currently spawn 
primarily in the mainstem Sacramento River between Red Bluff (RM 243.5) and 
Keswick Dam (RM 302).  DFW conducts aerial redd surveys that target the late 
fall-run spawning period, and an analysis of the surveys suggests that adults 
generally spawn upstream of RBDD (RM 243.5).  Yoshiyama et al. (1996) 
gleaned incidental references to late fall-run fish from historical documents to 
suggest that late fall-run Chinook Salmon historically spawned in the mainstem 
reaches of the upper Sacramento River and tributaries such as the Little 
Sacramento, Pit, and McCloud rivers.  Because a significant fraction of juvenile 
late fall-run Chinook Salmon oversummer in natal streams before emigrating, 
mainstem reaches close to coldwater sources were likely the most important 
historical spawning areas for late fall-run Chinook Salmon.  Unfortunately, there 
is little historical data on water temperatures in the upper Sacramento River basin 
to analyze the stream reaches that may have been important spawning and rearing 
areas for the late fall-run.  Yoshiyama et al. (1996) also suggested the presence of 
historical spawning populations of late fall-run Chinook Salmon in the American 
and San Joaquin rivers prior to the era of large dam construction. 

9B.5.5.3 Life History and Habitat Requirements 
General habitat requirements for Chinook Salmon were described previously.  
Only habitat requirements specific to fall-run and late fall-run Chinook Salmon 
are described here.  

Historically, the summer water temperature regime in the Sacramento River was a 
key variable that influenced the life history timing and strategy of the different 
salmonids that occur in the basin.  Fall-run Chinook Salmon avoid stressful 
summer conditions by migrating upstream in the fall (September–November) 
when both air and water temperatures begin to cool.  Because they arrive at 
spawning grounds with fully developed gonads, adult fall-run can spawn 
immediately (October–November), which allows their progeny to emerge in time 
to emigrate from the Sacramento River as fry in the subsequent spring (February–
May) before water temperatures become too high.  

Because fall-run Chinook Salmon adults migrate upstream during periods of low 
fall baseflows, spawning is generally limited to the alluvial reaches of mainstem 
rivers below flow-related obstacles.  There is relatively little oversummering 
habitat in these lower mainstem reaches to support a yearling life history strategy, 
so the majority of fall-run juveniles emigrate as fry before spring water 
temperatures become lethal.  Historically, warming spring water temperatures 
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may have imposed a lethal penalty on the progeny of any late-arriving fall-run 1 
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adults.  

Yoshiyama et al. (1996) suggested that spawning populations of late fall-run 
salmon occurred in the Sacramento River prior to the construction of Shasta Dam, 
citing what are mostly incidental references to late fall-run salmon in several 
historical documents.  Although these historical accounts indicate the occurrence 
of salmon migrating upstream and spawning in December or later on several 
different Central Valley tributaries, it is not clear whether such migration and 
spawning activity occurred consistently or in substantial numbers.  These 
historical references to late fall-run fish may document fall-run stragglers whose 
progeny perished the subsequent spring and contributed little to the population, or 
they may indicate passage barriers that delayed the upstream migration and 
spawning of fall-run fish en masse.  

Late fall-run salmon in the Sacramento River have been a collateral beneficiary of 
the operation of the Shasta and Trinity divisions of the CVP, which maintain 
suitable water conditions for endangered winter-run Chinook Salmon.  Since 
1994, coldwater releases designed to protect winter-run eggs incubating through 
the summer months have likely expanded suitable oversummering habitat for late 
fall-run juveniles downstream.  Fall-run juveniles could continue to emigrate as 
fry or spend a summer growing in the river before emigrating as subyearlings.  

The late fall-run Chinook Salmon strategy is successful because a substantial 
fraction of juveniles oversummer in the Sacramento River before emigrating, 
which allows them to avoid predation through both their larger size and greater 
swimming ability (larger juvenile salmon can evade a certain amount of predation 
through size alone).  One implication of this life history strategy is that rearing 
habitat is most likely the limiting factor for late fall-run Chinook Salmon, 
especially if availability of cool water determines the downstream extent of 
spawning habitat for late fall-run salmon. 

Table 9B.6 and 9B.7 display the life-history timing of fall-run and late fall-run 
Chinook Salmon in the action area.
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Table 9B.6 Life History Timing of Central Valley Fall-run Chinook Salmon 1 
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Adult migration past Red Bluff Diversion Dam                         

Spawning                         

Incubation                         

Fry emergencea                         

Rearing in mainstem Sacramento Riverb                         

Outmigration past Red Bluff Diversion Dam                         

Presence at CVP/SWP salvage facilities                         

Emigration toward and through the Deltac                         

Notes: 
a. Northern California Water Association and Sacramento Valley Water Users (2011) shows emergence ending in February; Williams (2006) 
shows emergence ending in April. 
b. A few fall-run Chinook Salmon remain upstream of RBDD location to rear to a yearling life stage. 
c. NMFS (2012, unpublished data) 

 Period of light activity 
 Period of moderate activity 
 Period of peak activity 
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Table 9B.7 Life History Timing of Central Valley Late Fall-run Chinook Salmon 1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

Life Stage Ja
n 

 Fe
b 

 M
ar

 

 A
pr

 

 M
ay

 

 Ju
n 

 Ju
l 

 A
ug

 

 Se
pt

 

 O
ct

 

 N
ov

 

 D
ec

 

 

Adult entry into mainstem Sacramento Rivera, b                         
Migration past Red Bluff Diversion Dama, b, c                         
Adult holdingd                         
Spawninga, b, c, e, f, g                         
Incubation                         
Fry emergencea, c                         
Stream residencya, c                         
Fry outmigration past Red Bluff Diversion Damb                         
Smolt outmigration past Red Bluff Diversion Damb                         
Presence at CVP/SWP salvage facilities                         
Emigration toward and through the Deltac                         
Smolt outmigrationa                         
Ocean entryc                         
Sources:  
a. Yoshiyama et al. 1998  
b. Association of California Water Agencies and California Urban Water Agencies 
c. Fisher 1994 
d. Moyle 2002 
e. Snider et al. 1998, 1999, 2000 
f. Northern California Water Association and Sacramento Valley Water Users 2011 
g. Williams 2006 
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 Period of peak activity 

9B-62 Draft LTO EIS 



Appendix 9B: Aquatic Species Life History Accounts  
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Adult fall-run Chinook Salmon migrate into the Sacramento River and its 
tributaries from June through December in mature condition, with upstream 
migration peaking in September and October.  Fall-run Chinook Salmon in the 
San Joaquin system typically enter spawning streams from September through 
November.  Adults spawn soon after arriving at their spawning grounds between 
late September and December, with peak spawning activity in late October and 
early November.  

Adult late fall-run Chinook Salmon migrate up the Sacramento River between 
mid-October and mid-April, with peak migration occurring in December 
(Reclamation 1991) (Table 9B.7).  Adults spawn soon after reaching spawning 
areas between January and April.  Fisher reports that peak spawning in the 
Sacramento River occurs in early February (1994), but carcass surveys conducted 
in the late 1990s suggest that peak spawning may occur in January (Snider et al 
1998, 1999, 2000). 

Fall-run and late fall-run Chinook Salmon are generally able to spawn in deeper 
water with higher velocities than Chinook Salmon in other runs because of their 
larger size (Healey 1991).  Late fall-run salmon tend to be the largest individuals 
of the Chinook Salmon species that occur in the Sacramento River basin (USFWS 
1996).  

Fry emergence occurs from December through March, and fry rear in freshwater 
for only a few months before migrating downstream to the ocean as smolts 
between March and July (Yoshiyama et al. 1998).  Late fall-run fry emerge from 
redds between April and June (Vogel and Marine 1991).  

9B.5.5.3.2 Juvenile Rearing and Outmigration 
Fall-run Chinook Salmon in the Sacramento River generally exhibit two rearing 
strategies: migrating to the lower reaches of the river or Delta as fry, or remaining 
to rear in the gravel-bedded reach for about 3 months and then smolting and 
outmigrating.  The highest abundances of fry in the Delta are observed in wet 
years (Brandes and McLain 2001).  Fall-run Chinook Salmon fry rear during a 
time and in a location where floodplain inundation is most likely to occur, thereby 
expanding the amount of rearing habitat available.  Relative survival of fry appears 
to be higher in the upper Sacramento River than in the Delta or bay, especially in 
wet years (Brandes and McClain 2001). 

One potential disadvantage of early emergence and emigration and rearing in 
mainstem channels and the estuary is the possibility of higher predation mortality 
because of the relatively small size of emigrants.  However, fall-run Chinook 
Salmon fry exhibit several characteristics to combat predation mortality.  
Predators often occupy deep pools in mainstem channels, so fry generally use 
shallow water habitat found along channel margins or in runs and riffles to avoid 
predators.  Because rearing habitat is not limiting for fall-run Chinook Salmon 
fry, they do not exhibit territorial behavior, which allows them to rear, smolt, and 
outmigrate in higher densities.  By emigrating synchronously in schools rather 
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than as individuals, fall-run Chinook Salmon fry and smolts can swamp potential 1 
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predators to avoid significant losses to predation; and by emigrating in late spring, 
they have the advantage of higher discharge fueled by early snowmelt, which can 
reduce their exposure to predation. 

Fall-run Chinook Salmon juvenile smolt during early spring, prior to increases in 
water temperatures.  Juvenile Chinook Salmon feed and grow as they move 
downstream in spring and summer; larger individuals are more likely to move 
downstream earlier than smaller juveniles (Nicholas and Hankin 1989, Beckman 
et al. 1998), and it appears that in some systems juveniles that do not reach a 
critical size threshold will not outmigrate, but will remain to oversummer 
(Bradford et al. 2001).  Bell (1958) suggests that the timing of yearling smolt 
outmigration corresponds to increasing spring discharges and temperatures.  
Kjelson et al. (1981) observed that peak seine catches of Chinook Salmon fry in 
the Sacramento-San Joaquin Delta correlated with increases in flow associated 
with storm runoff.  Flow accounted for approximately 30 percent of the variability 
in the fry catch.  

As fall-run Chinook Salmon fry and parr migrate downstream, they also use the 
lower reaches of non-natal tributaries as rearing habitat (Maslin et al. 1997).  
During periods of high winter and spring runoff, fall-run Chinook Salmon 
juveniles are also diverted into the bypasses that border the Sacramento River, 
where growing conditions are generally better than mainstem rearing habitats, 
which can facilitate higher rates of juvenile survival (Sommer et al. 2001).  
Natural floodplain or riparian areas that become inundated during high flows may 
also provide good habitat for juvenile Chinook Salmon and prevent them from 
being displaced downstream (The Nature Conservancy 2003). 

Research conducted in the Central Valley suggests that seasonally inundated, 
shallow water habitats may provide superior rearing habitat for juvenile salmonids 
than mainstem channels (Sommer et al. 2001).  Juvenile fall-run salmon migrate 
downstream between January and June when floodplains and bypasses are 
periodically flooded during wet water years.  By promoting faster growth, 
prolonged floodplain inundation likely helps the fall-run population by increasing 
juvenile salmon survival.  

As described above, the timing of late fall-run spawning in January through 
March means that fry emerge between April and June.  Water temperatures in the 
lower Sacramento River are often too high in May and June to support fry 
survival, so later-emerging fry that migrate downstream likely suffer high rates of 
mortality and contribute little to the population.  This suggests that a significant 
fraction of late fall-run juveniles rear in the upper Sacramento River throughout 
the summer before emigrating in the following fall and early winter as large 
subyearlings (Fisher 1994).  Summer rearing is made possible by the cold water 
releases from the Shasta-Trinity divisions of the CVP.  Late fall-run juveniles 
generally leave the Sacramento River by December (Vogel and Marine 1991), 
with peak emigration of smolts in October.  
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Although growth rates of juvenile Chinook Salmon may be high at temperatures 1 
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approaching 19°C (66°F), cooler temperatures may be required to successfully 
complete the physiological transformation from parr to smolt.  Smoltification in 
juvenile Sacramento River fall-run Chinook Salmon was studied by Marine 
(1997), who found that juveniles reared under a high temperature regime of 21 to 
24°C (70 to 75°F) exhibited altered and impaired smoltification patterns relative 
to those reared at low 55 to 61°F (13 to 16°C) and moderate 17 to 20°C (63 to 
68°F) temperatures.  Some alteration and impairment of smoltification was also 
seen in the juveniles reared at the moderate temperatures.  

Chronic exposure to high temperatures may also result in greater vulnerability to 
predation.  In this same study by Marine (1997), Sacramento River fall-run 
Chinook Salmon reared at the highest temperatures (21 to 24°C [70 to 75°F]) were 
preyed upon by Striped Bass more often than those reared at low or moderate 
temperatures.  Consumption rates of piscivorous fish such as Sacramento 
pikeminnow, Striped Bass, and largemouth bass increase with temperature, which 
may compound the effects of high temperature on juvenile and smolt predation 
mortality.  Juvenile growth rates are an important influence on survival; faster 
growth thus both increases the range of food items available to them and decreases 
their vulnerability to predation (Myrick and Cech 2004). 

9B.5.5.3.3 Ocean Residence 
When fall-run Chinook Salmon produced from the Sacramento-San Joaquin 
system enter the ocean, they appear to head north to inhabit the northern 
California-southern Oregon coast (Oregon Department of Fish and Wildlife 
1987).  They typically have a greater tendency to remain along the continental 
shelf than do stream-type Chinook Salmon (Healey 1983).  The age of returning 
Chinook Salmon adults in California ranges from 2 to 5 years.  

9B.5.5.4 Population Trends 
Although NMFS considers fall-run and late fall-run Chinook Salmon as part of 
the same ESU in the Central Valley, most resource agencies have tracked the two 
runs separately.  For example, DFW has conducted aerial redd surveys 
specifically targeting late fall-run salmon, and the Anadromous Fish Restoration 
Program (AFRP) has tracked late fall-run salmon escapements as a separate 
population.  However, reports on fall-run escapement estimates vary because 
some include late fall-run in the estimates, while others do not.  Because the older 
reports often fail to clarify which runs are being enumerated in the escapement 
estimate, care must be exercised when using fall-run escapement estimates, 
especially from different sources.  

9B.5.5.4.1 Fall-run Chinook Salmon 
Fall-run Chinook Salmon estimates are available from 1940; however, systematic 
counts of Chinook Salmon in the San Joaquin Basin began in 1953, long after 
construction of large dams on the major San Joaquin basin rivers.  Comparable 
estimates of population size before 1940 are not available.  Since population 
estimates began, the number of fall-run Chinook returning to the San Joaquin 
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Basin annually has fluctuated widely.  Escapement in the Tuolumne River 1 
2 
3 
4 
5 
6 
7 
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dropped from a high of 40,300 in 1985 to a low of about 100 resulting from the 
1987 to 1992 dry period (TID/MID 1997).  With increased precipitation and 
improved flow conditions, escapement increased to 3,300 in 1996 (TID/MID 
1997).  From 1971 to 2007, hatchery production is estimated to have composed 
about 29 percent of the returning adult fall-run Chinook Salmon in the 
San Joaquin basin (PFMC 2008).  Table 9B.8 provides a summary of estimated 
escapement from 1990 to 2013 in the Sacramento and San Joaquin River systems. 
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Table 9B.8 Recent Fall-run Chinook Salmon Natural and Hatchery Escapement 1 

   Sacramento River System   San Joaquin River System   
Sacramento and San Joaquin 

Combined  

Year Hatch. Main. Trib. Total Hatch. Trib. Total Hatch. In-River Total 

1990 25,611 48,284 12,803 86,698 114 1,041 1,155 25,725 62,128 87,853 

1991 28,528 30,631 72,296 131,455 83 917 1,000 28,611 103,844 132,455 

1992 30,171 32,229 44,995 107,395 1,078 1,940 3,018 31,249 79,164 110,413 

1993 30,234 46,231 82,975 159,440 2,573 3,410 5,983 32,807 132,616 165,423 

1994 42,760 58,546 111,078 212,384 2,862 5,421 8,283 45,622 175,045 220,667 

1995 45,324 63,934 211,025 320,283 3,925 5,960 9,885 49,249 280,919 330,168 

1996 36,936 84,086 213,646 334,668 5,024 11,859 16,883 41,960 309,591 351,551 

1997 71,448 119,296 185,484 376,228 7,440 19,129 26,569 78,888 323,909 402,797 

1998 75,028 6,318 141,079 222,425 3,890 19,711 23,601 78,918 167,108 246,026 

1999 49,657 161,192 180,501 391,350 4,787 18,122 22,909 54,444 359,815 414,259 

2000 50,965 96,688 290,698 438,351 7,396 39,934 47,330 58,361 427,320 485,681 

2001 61,318 75,296 453,323 589,937 7,391 27,303 34,694 68,709 555,922 624,631 

2002 96,248 65,690 672,962 834,900 9,753 28,016 37,769 106,001 766,668 872,669 

2003 118,097 89,229 362,161 569,487 8,666 12,839 21,505 126,763 464,229 590,992 

2004 116,869 43,604 202,904 363,377 11,406 12,065 23,471 128,275 258,573 386,848 

2005 187,427 57,012 172,457 416,896 5,984 14,813 20,797 193,411 244,282 437,693 

2006 80,594 55,468 146,427 282,489 4,289 6,176 10,465 84,883 208,071 292,954 

2007 22,511 17,061 54,767 94,339 1,130 1,699 2,829 23,641 73,527 97,168 

2008 18,785 24,743 25,618 69,146 315 1,830 2,145 19,100 52,191 71,291 

[2009] 20,904 5,827 22,842 49,573 1,799 1,757 3,556 22,703 30,426 53,129 
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   Sacramento River System   San Joaquin River System   
Sacramento and San Joaquin 

Combined  

Year Hatch. Main. Trib. Total Hatch. Trib. Total Hatch. In-River Total 

[2010] 46,306 16,372 90,154 152,832 5,421 4,937 10,358 51,727 111,463 163,190 

[2011] 87,679 11,957 105,460 205,096 16,293 6,500 22,793 103,972 123,917 227,889 

[2012] 136,710 28,701 155,450 320,861 7,620 13,342 20,962 144,330 197,493 341,823 

[2013] 107,001 40,084 279,871 426,956 6,279 14,668 20,947 113,280 334,623 447,903 

[2014] 50,713 34,876 152,587 238,176 9,627 8,094 17,721 60,340 195,557 255,897 

Source: DFW 2014 1 
2 
3 

Note: 
Data for years in brackets are preliminary. 
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9B.5.5.4.2 Late Fall-run Chinook Salmon 1 
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There is little information to evaluate the historical abundance of late fall-run 
salmon in the Sacramento River basin.  In fact, late fall-run salmon were first 
recognized by fishery agencies as a distinct run only after the construction of 
RBDD in 1966, which permitted more accurate counting of upstream migrants 
and the timing of upstream migration (USFWS 1996).  Between 1967 and 1976, 
late fall-run salmon escapements averaged 22,000 adults (USFWS 1996); 
however, between 1977 and 1985, escapements averaged only about 9,900 adults 
(DFW 2014).  Population estimates of late fall-run salmon after 1985 are 
complicated by changes in RBDD gate operations, when Reclamation began 
raising the dam gates during winter months to facilitate the upstream migration of 
winter-run Chinook Salmon.  Because the upstream migration of late fall-run 
salmon overlaps with that of winter-run Chinook Salmon, late fall-run benefited 
from improved upstream access, but the accuracy of escapement estimates 
suffered (USFWS 1996).  RBDD gate operations were revised again in 1994 so 
that gates were raised between September 15 and May 15, encompassing the 
entire upstream migration period of late fall-run salmon and further compromising 
the calculation of escapements.  Post-1985 escapement estimates are cruder 
because of the change in RBDD gate operations.  Table 9B.9 provides a summary 
of estimated escapement from 1970 to 2013 in the mainstem Sacramento River, 
Battle Creek, and Clear Creek. 
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Table 9B.9 Recent Late Fall-run Chinook Salmon Natural and Hatchery Escapement  1 

Year 

Sacramento 
River above 

RBDD 
CNFH 

Transfers 

Total 
above 
RBDD 

Sacramento 
River below 

RBDD 
Battle 
Creek 

Battle 
Creek  
CNFH  

Battle 
Creek 
Total 

Clear 
Creek Total 

Nov 1990-Apr 1991 6,493 118 6,611 1,491 – 161 161 – 8,263 

Nov 1991-Apr 1992 8,958 398 9,356 431 – 344 344 – 10,131 

Nov 1992-Apr 1993 339 400 739 – – 528 528 – 1,267 

Nov 1993-Apr 1994 137 154 291 – – 598 598 – 889 

Nov 1994-Apr 1995 – 166 166 – – 323 323 – 489 

Nov 1995-Apr 1996 – 48 48 – – 1,337 1,337 – 1,385 

Nov 1996-Apr 1997 – – – – – 4,578 4,578 – 4,578 

Nov 1997-Apr 1998 38,239 – 38,239 1,101 – 3,079 3,079 – 42,419 

Nov 1998-Apr 1999 8,683 – 8,683  – 7,075 7,075 – 15,758 

Nov 1999-Apr 2000 8,580 – 8,580 122 0 4,181 4,181 – 12,883 

Nov 2000-Apr 2001 18,351 – 18,351 925 98 2,439 2,537 – 21,813 

Nov 2001-Apr 2002 36,004 – 36,004 0 216 4,186 4,402 – 40,406 

Nov 2002-Apr 2003 5,346 38 5,384 148 57 3,183 3,240 110 8,882 

Nov 2003-Apr 2004 8,824 60 8,884 0 40 5,166 5,206 60 14,150 

Nov 2004-Apr 2005 9,493 79 9,572 1,031 23 5,562 5,585 94 16,282 

Nov 2005-Apr 2006 7,678 12 7,690 2,485 50 4,822 4,872 42 15,089 

Nov 2006-Apr 2007 13,798 66 13,864 1,477 72 3,361 3,433 69 18,843 

Nov 2007-Apr 2008 3,673 0 3,673 291 19 6,334 6,353 55 10,372 
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Year 

Sacramento 
River above 

RBDD 
CNFH 

Transfers 

Total 
above 
RBDD 

Sacramento 
River below 

RBDD 
Battle 
Creek 

Battle 
Creek  
CNFH  

Battle 
Creek 
Total 

Clear 
Creek Total 

Nov 2008-Apr 2009 3,271 58 3,329 63 32 6,436 6,468 336 10,196 

[Nov 2009-Apr 2010] 3,843 81 3,924 439 27 5,505 5,532 91 9,986 

[Nov 2010-Apr 2011] 3,686 39 3,725 0 28 4,635 4,663 58 8,446 

[Nov 2011-Apr 2012] 2,811 47 2,858 11 19 3,031 3,050 50 5,969 

[Nov 2012-Apr 2013] 4,918 43 4,961 309 42 3,577 3,619 77 8,966 

[Nov 2013-Apr 2014] 7,227 39 7,266 723 120 4,869 4,989 72 13,050 

Source: DFW 2014 1 
2 
3 

Note: 
Data for years in brackets are preliminary. 
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9B.5.5.4.3 Hybridization 1 
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Historically, spring-run Chinook Salmon and fall-run Chinook Salmon both 
spawned during the fall, but they were separated spatially because spring-run 
Chinook Salmon spawned in upper tributaries that the fall-run Chinook Salmon 
could not access.  Under current conditions, the Keswick and Shasta dams have 
prevented spring-run Chinook Salmon from accessing upper tributaries, and 
instead they spawn in the mainstem Sacramento River where the fall run spawns.  
The elimination of spatial segregation of fall-run Chinook Salmon and spring-run 
Chinook Salmon spawning contributed to hybridization on the spawning grounds 
(Yoshiyama et al. 1998).  Also, hatchery practices have likely mixed fall-run and 
spring-run Chinook Salmon stocks, causing even greater hybridization.  By 
hybridizing with spring-run Chinook Salmon, the peak spawning activity of fall-
run Chinook Salmon has likely shifted to occur earlier than it did historically.  

9B.5.5.5 Hatchery Influence 
Fall-run Chinook Salmon have long been a focus of hatchery production in the 
Central Valley, and the artificial propagation of the fall run supports the 
commercial and recreational harvest of salmon in California.  Within the 
Sacramento River basin, Coleman National Fish Hatchery on Battle Creek 
produces substantial numbers of fall-run salmon for release in the Sacramento 
River and Bay-Delta estuary.  Using a mixed-stock model to estimate the 
contribution of wild fish from the Central Valley to the fall-run Chinook Salmon 
ocean fishery, Barnett-Johnson et al. (2007) found that the contribution of wild 
fish was about 10 percent, which suggests that hatchery supplementation is a 
substantial contributor to the population.  

Late fall-run salmon have been artificially propagated at the Coleman National 
Fish Hatchery on Battle Creek for more than two decades.  USFWS releases 
between 200,000 and 2.5 million late fall-run juveniles in the Sacramento basin 
each year, primarily in Battle Creek.  Although hatchery strays likely compose a 
portion of the spawning population of late fall-run salmon in the Sacramento 
River, it is unclear what proportion of escapements that hatchery-origin fish 
constitutes.  It is also unclear whether hatchery juveniles that are released in 
Battle Creek compete with naturally spawned juveniles for oversummering 
habitat in the mainstem Sacramento River. 

9B.5.6 Upper Klamath and Trinity Rivers Spring-Run Chinook 
Salmon  

9B.5.6.1 Legal Status 
Federal:  Not warranted 
State:  Species of Special Concern 

Two Chinook Salmon ESUs are found in the Klamath basin, the Southern Oregon 
and Coastal (SOCC) ESU and the Upper Klamath and Trinity Rivers ESU.  The 
former are fall-run fish that spawn in the mainstem of the lower Klamath River.  
The Upper Klamath and Trinity Rivers ESU contains fall-run, late fall-run, and 
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spring-run fish that spawn in the Klamath and Trinity rivers upstream of the 1 
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Trinity River’s confluence with the Klamath.  Although wild spring-run Chinook 
Salmon in the Klamath River system differ from fall-run Chinook Salmon 
genetically, as well as in terms of life history and habitat requirements (NRC 
2004), all are included within this ESU (Myers et al. 1998).  The following profile 
pertains only to the spring-run, and focuses on the South Fork Trinity River 
(SFTR), which is within the action area and supports one of the few remaining 
stocks of wild spring-run Chinook Salmon within the greater Klamath Basin (Van 
Kirk and Naman 2008).  The SFTR is the largest undammed river remaining in 
California.   

A status review in 1999 concluded that neither ESU warranted listing (NMFS 
1999b).  A petition to list the Upper Klamath and Trinity Rivers ESU was 
submitted to NMFS in January 2011 (CBD et al. 2011); in April 2011, NMFS 
announced that listing was not warranted.  Of primary importance in their 
decision was their conclusion that the spring-run and fall-run Chinook Salmon in 
the basin constitute a single ESU (NMFS 2012).  The genetic structure of 
Chinook Salmon populations in coastal basins (as opposed to the Central Valley) 
indicates that the spring- and fall-run life histories have evolved multiple times in 
different watersheds (Myers et al. 1998, Waples et al. 2004).  Three hatchery 
stocks from the Iron Gate and Trinity River hatcheries are considered part of the 
ESU because they were founded using native, local stock in the watershed where 
fish are released (NMFS 2012).  

9B.5.6.2 Distribution 
The Upper Klamath and Trinity Rivers ESU includes all naturally spawned and 
hatchery populations of spring, fall, and late-fall runs of Chinook Salmon in the 
Klamath and Trinity rivers upstream of the confluence of the Klamath and Trinity 
rivers.  Iron Gate Dam currently blocks upstream migration to historical spawning 
habitat on the Klamath River, and Lewiston Dam is likewise a barrier to upstream 
migration on the Trinity River. 

9B.5.6.3 Life History and Habitat Requirements 
General habitat requirements for Chinook Salmon are described earlier; the 
following describes life-history strategies and habitat requirements unique to the 
spring-run Chinook or of primary importance to its life history.  Spring-run 
Chinook Salmon display a stream-type life-history strategy—adults migrate 
upstream while sexually immature, hold in deep cold pools over the summer, and 
spawn in late summer and early fall.  Juvenile outmigration is highly variable, 
with some age 0+ juveniles outmigrating in their first spring, but others 
oversummering and then emigrating as yearlings the following spring. 

Table 9B.10 illustrates life-history timing for spring-run Chinook Salmon in the 
South Fork Trinity River basin.  
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Table 9B.10 Life History Timing of Spring-run Chinook Salmon in the South Fork Trinity River 1 
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Adult upstream migration in Klamath Rivera                         

Spawning in SFTRb                         

Incubation and alevin development                         

Fry emergencec                         

Age 0+ outmigration in SFTRd, e                         

Age 1+ outmigration in SFTRd, f      ? ? ? ? ? ?              

Ocean entry (yearlings)                         

Sources: 
a. Snyder 1931; Strange 2008 
b. State Coastal Conservancy 2009 
c. West et al. 1990 
d. Dean 1994, 1995 
e. It is not possible to differentiate between fall-run and spring-run juveniles; therefore, exact timing for the spring run is unknown and may differ 
from the fall run. 
f. Occurs in the spring after spawning; exact timing unknown. 

 Period of activity 
 Period of peak activity 
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9B.5.6.3.1 Adult Upstream Migration, Holding, and Spawning 1 
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Adults spawn from September through early November in the South Fork Trinity 
River (State Coastal Conservancy 2009).  

Within the SFTR watershed, spring-run Chinook Salmon spawning takes place 
primarily between Hitchcock Creek and the East Fork of the SFTR on the 
mainstem SFTR, in Plummer Creek, in the mainstem of Hayfork Creek and the 
lower reaches of Salt and Tule creeks (USFS  2001a, Reclamation 1994), and 
possibly Big Creek (Chilcote et al. 2012). The East Fork of Hayfork Creek is used 
as summer holding habitat by adults, according to USFS (2001b), and adults have 
been observed during August in the lower SFTR below Surprise Creek and below 
Mule Bridge (USFS 2011). 

9B.5.6.3.2 Egg Incubation and Alevin Development 
Emergence takes place from March until early June (West et al. 1990). 

9B.5.6.3.3 Juvenile Rearing and Outmigration 
Rearing in the SFTR basin takes place in the mainstem SFTR between Hitchcock 
Creek and the East Fork of the SFTR (USFS 2001a).  This area was noted to be an 
oversummering area by USFS (2001a).  Rearing also takes place in Plummer 
Creek (USFS 2001a). 

Juvenile spring-run Chinook Salmon of the Upper Klamath and Trinity Rivers 
ESU generally remain in fresh water for a year or more.  On the South Fork 
Trinity River, outmigration occurs in late April and May with a peak in May 
(Dean 1994, 1995); however, it is not possible to differentiate between spring and 
fall juveniles, so spring-run outmigration timing may differ somewhat from the 
fall run.  Age-1 juveniles (Type III) have been found to outmigrate from the South 
Fork Trinity River during the following spring (Dean 1994, 1995).  

9B.5.6.4 Population Trends 
A review by Williams et al. (2011) of Myers et al. (1998) and DFG (1965) 
estimates historical abundance of the entire ESU (both spring and fall runs) at 
approximately 130,000 adults for 1912, evenly split between the Klamath and 
Trinity rivers (NMFS 2012).  Since the review by Myers et al. (1998) was 
published, there apparently has been little change in abundance, population 
trends, or population growth rates (Williams et al. 2011), except for two of the 
three spring-run populations that were evaluated, one of which was the South 
Fork Trinity River, where abundance is low relative to historical estimates 
(NMFS 2012).  The spring run likely dominated numbers of Chinook Salmon in 
the South Fork Trinity River historically (Reclamation 1994).  Declines in the 
SFTR basin have been attributed to increased sediment delivery and destruction 
of riparian vegetation from a history of logging and road-building in the 
characteristically unstable soils found there (USFS 1996; Trinity County 
Resource Conservation District 2003), effects of the 1964 flood (Reclamation 
1994), major wildfire events (e.g., 1987, 2008), mining, and livestock grazing 
(Chilcote et al. 2012), as well as water withdrawals and clearing of large woody 
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debris from stream channels (USFS 1994). Water withdrawals for domestic and 1 
2 
3 
4 
5 
6 
7 
8 
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10 
11 
12 

agricultural uses appear to be a major factor influencing fish production in 
Hayfork Creek (Reclamation 1994), a major tributary to the SFTR that is located 
in more stable soils.  Temperatures in the SFTR and Hayfork Creek are believed 
to be limiting spring-run populations in the SFTR and Hayfork Creek (Chilcote 
et al. 2012), thus climate change could result in future declines (Van Kirk and 
Naman 2008).  NMFS suspects that dams on the mainstem Klamath and Trinity 
rivers caused as much as 90 percent of the spring-run Chinook Salmon decline 
(USFS 2001b).  These dams may affect Chinook Salmon populations by altering 
natural seasonal flow patterns and temperatures, which affects habitat as well as 
behavioral cues for life-history transitions (USFS 1999).  Escapement of spring-
run Chinook Salmon to the Trinity River is shown in Figure 9B.1. 
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Figure 9B.1 Spring-run Chinook Salmon Escapement in the Trinity River, 1980–
2010 (from Williams et al. 2011) 
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9B.5.6.5 Hatchery Influences 1 
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Hatchery stocking using native Chinook Salmon began in 1917 and includes both 
fall- and spring-run fish.  There are two hatcheries in the basin: Iron Gate 
Hatchery on the Klamath River and Trinity River Hatchery on the Trinity River.  
Chinook Salmon released from Iron Gate Hatchery are all fall-run fish (NRC 
2004), while the Trinity River Hatchery produces both spring- and fall-run 
Chinook Salmon.  Approximately 10.3 million fingerling and yearling Chinook 
Salmon are released annually from these two hatcheries (NMFS 2012).  The 
stocks from these hatcheries were founded from local, native fish and are 
genetically similar to local, natural populations; they are considered part of the 
same ESU by NMFS (NMFS 2012).  
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9B.6 Central Valley Steelhead (Oncorhynchus 
mykiss) 

9B.6.1 Legal Status 
Federal:  Threatened; Designated Critical Habitat 
State:  None 

NMFS listed the Central Valley Steelhead ESU as threatened under the Federal 
ESA in 1998 (NMFS 1998).  In 2004, NMFS proposed that all west coast 
steelhead ESUs be reclassified to DPSs and proposed to retain Central Valley 
Steelhead as threatened.  In January 2006, after a status review (Good et al. 2005), 
NMFS issued its final decision to retain the status of Central Valley Steelhead as 
threatened (NMFS 2006).   

Designated critical habitat for Central Valley Steelhead includes stream reaches of 
the American, Feather, Yuba, and Bear rivers and their tributaries and tributaries 
of the Sacramento River including Deer, Mill, Battle, Antelope, and Clear creeks 
in the Sacramento River basin; the Mokelumne, Calaveras, Stanislaus, Tuolumne, 
and Merced rivers in the San Joaquin River basin; and portions of the Sacramento 
and San Joaquin rivers.  Designated critical habitat in the Delta includes portions 
of the Delta Cross Channel Yolo Bypass, Ulatis Creek, and portions of the 
network of channels in the Sacramento River portion of the Delta as well as 
portions of the San Joaquin, Cosumnes, and Mokelumne rivers and portions of the 
network of channels in the San Joaquin portion of the Delta.  

The DPS includes naturally spawned anadromous O. mykiss (steelhead) 
populations below natural and manmade impassable barriers in the Sacramento 
and San Joaquin rivers and their tributaries, excluding steelhead from 
San Francisco and San Pablo bays and their tributaries and those from two 
artificial propagation programs: the Coleman Nimbus Fish Hatchery and Feather 
River Hatchery steelhead hatchery programs.  

NMFS considered including resident O. mykiss in listed steelhead DPSs in certain 
instances, including (1) where resident O. mykiss have the opportunity to 
interbreed with anadromous fish below natural or artificial barriers, or (2) where 
resident fish of native lineage once had the ability to interbreed with anadromous 
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essential for the recovery of the DPS (NMFS 1998).  However, USFWS, which 
under the ESA has authority over resident fish,  concluded that behavioral forms 
of O. mykiss can be regarded as separate DPSs and that lacking evidence that 
resident Rainbow Trout need ESA protection, only anadromous forms should be 
included in the DPS and listed under the ESA (NMFS 1998).  USFWS also did 
not believe that steelhead recovery would rely on the intermittent exchange of 
genetic material between resident and anadromous forms.  In the final rule, the 
listing includes only the anadromous form of O. mykiss.  

However, NMFS considers all O. mykiss that have access to the ocean (including 
resident Rainbow Trout) to potentially be steelhead and will treat these fish as 
steelhead because (1) resident fish can produce anadromous offspring, and (2) it is 
difficult or impossible to distinguish between juveniles of the different forms.  
Adult resident Rainbow Trout in Central Valley streams are often larger than 
Central Valley Steelhead.  Several sources indicate that resident trout in the 
Central Valley commonly exceed 16 inches (406 mm) in length.  Cramer et al. 
(1995) reported that resident Rainbow Trout in Central Valley rivers grow longer 
than 20 inches (508 mm).  Hallock et al. (1961) observed resident trout in the 
upper Sacramento River upstream of the Feather River that were 14 to 20 inches 
(356 to 508 mm) in length.  Also, at Coleman National Fish Hatchery, USFWS 
found about 15 percent overlap in size distribution between resident and 
anadromous O. mykiss at a length of 22.8 inches (579 mm) (Cramer et al. 1995).  
Steelhead, therefore, have significant size overlap with resident Rainbow Trout in 
Central Valley rivers, and many resident adult trout will be considered by NMFS 
to be steelhead.  

The following profiles focus on the anadromous form of the species because these 
are the most likely to be affected by the proposed action, and several have special 
status under the ESA.  

9B.6.2 Distribution 
Central Valley Steelhead are widely distributed throughout their range but are low 
in abundance, particularly in the San Joaquin River basin, and they continue to 
decline (NMFS 2003). Microchemical analyses of otoliths taken from O. mykiss 
in the San Joaquin River basin have verified that the anadromous form of this 
species occurs in low numbers in the San Joaquin River basin (Zimmerman et al. 
2009). 

9B.6.2.1 Historical Distribution 
O. mykiss once occurred throughout the Central Valley, spawning in the upper 
reaches of tributaries to the Sacramento and San Joaquin rivers.  Lindley et al. 
(2006) conducted geographic information system (GIS) habitat modeling to 
estimate the amount of suitable habitat to support O. mykiss populations in the 
Central Valley, and their results suggest that steelhead were widely distributed 
throughout the Sacramento River basin, but relatively less abundant in the 
San Joaquin River basin due to natural barriers to migration.  Yoshiyama et al. 
(1996) conducted a review of historical sources to document the historical 
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historical distribution of steelhead.  The assumption that steelhead distribution in 
the Sacramento River basin overlapped with, and was likely more extensive than, 
spring-run Chinook distribution under historical conditions has been supported by 
studies conducted in the Klamath-Trinity River basin (Bureau of Indian Affairs 
1985, Voight and Gale 1998).  Yoshiyama et al. (1996) concluded that, because 
steelhead upstream migration occurs during high flows, their leaping abilities are 
superior to those of Chinook Salmon, and they have less restrictive spawning 
gravel criteria.  Steelhead in the Sacramento River basin “could have used at least 
hundreds of miles of smaller tributaries not accessible to the earlier-spawning 
salmon.”  The model created by Lindley et al. (2006) estimates that 80 percent of 
historically accessible habitat for Central Valley Steelhead is now behind 
impassable dams; this estimate is supported by other research into steelhead and 
Chinook Salmon habitat loss in the Central Valley (Clark 1929; Yoshiyama et al. 
1996, 2001). 

9B.6.2.2 Current Distribution  
Steelhead distribution in Central Valley drainages has been greatly reduced 
(McEwan and Jackson 1996).  Steelhead are now primarily restricted to a few 
remaining free-flowing tributaries and to stream reaches below large dams, 
although a few steelhead may also spawn in intermittent streams during wet years.  
Naturally spawning steelhead populations have been found in the upper 
Sacramento River and tributaries below Keswick Dam; Mill, Deer, and Butte 
creeks; and the Feather, Yuba, American, and Mokelumne rivers (CMARP 1998).  
However, the records of naturally spawning populations depend on fish 
monitoring programs.  Recent implementation of monitoring programs has found 
steelhead in additional streams, such as Auburn Ravine, Dry Creek, and the 
Stanislaus River.  It is possible that naturally spawning populations exist in many 
other streams but are undetected because of the lack of monitoring or research 
programs.  Although impassable dams prevent resident Rainbow Trout from 
emigrating, populations with steelhead ancestry may still exist above some dams 
(Reclamation 2008). 

In the Sacramento River basin, populations of O. mykiss are known to spawn in 
the upper Sacramento, Yuba, Feather, and American rivers and in Deer, Mill, and 
Butte creeks.  Saeltzer Dam was removed from Clear Creek in 2000, granting 
easier access to habitats in the higher-elevation canyon reaches.  Though 
improved access may have opened up suitable spawning and rearing habitat for 
steelhead, it is not clear if steelhead have colonized Clear Creek since removal of 
the dam.  A summary of recent distribution information for steelhead in 
Sacramento River tributaries in Good et al. (2005) shows that steelhead are 
widespread in accessible streams, if not abundant. 

Research and monitoring on steelhead are limited in comparison with Chinook 
Salmon, so there is little specific information about the status and trend of the 
species and how adults and juveniles use habitats in the mainstem river and the 
Bay-Delta estuary.  Though the upper reaches of the Sacramento River support a 
spawning population of resident Rainbow Trout, the mainstem river habitat used 
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steeper, and narrower channels.  Management of the species is also complicated 
by its polymorphism, with individuals being capable of exhibiting either a 
resident (Rainbow Trout) or an anadromous (steelhead) life history.  

9B.6.3 Life History and Habitat Requirements 
Steelhead generally exhibit a more flexible life history strategy than Chinook 
Salmon, and the habitat requirements of juvenile steelhead differ from those of 
juvenile Chinook Salmon.  Unlike Chinook Salmon, steelhead can be 
iteroparous—that is, they can survive spawning, return to the ocean, and migrate 
into fresh water to spawn again.  Post-spawning adults are known as kelts.  In 
general, there are two types of steelhead: winter steelhead and summer steelhead.  
Winter steelhead are of the ocean-maturing reproductive ecotype, becoming 
sexually mature during their ocean phase and spawning soon after their arrival at 
the spawning grounds.  Adult summer steelhead are of the stream-maturing type, 
which enter their natal streams and spend several months holding and maturing in 
fresh water before spawning.  Central Valley Steelhead are predominantly winter 
steelhead, and this section describes the life history and habitat requirements of 
winter steelhead. 

Table 9B.11 illustrates aspects of the life-history timing of Central Valley 
Steelhead.
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Table 9B.11 Life-History Timing of Central Valley Steelhead 1 
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Adult Upstream Migrationa                         

Spawning in Mainstem Sacramento River 
Downstream of Keswick Damb       ?                ? ? 

Incubation and Alevin Developmentc                         

Fry Emergencec                         

Age 0+ Outmigration from Upper Sacramento 
Riverb                         

Age 1+ Outmigration through the Delta d                         

Notes: 
a. Bailey 1954, Hallock et al. 1961, McEwan 2001 
b. Reclamation 2004 
c. Based on timing of spawning 
d. Based on fish facility salvage data (Reclamation 2004) 

 Period of activity 
 Period of peak activity 
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Central Valley Steelhead generally leave the ocean and migrate upstream from 
August through March (Busby et al. 1996), In the Sacramento River, steelhead 
migrate upstream nearly every month of the year, with the bulk of migration from 
August through November and the peak in late September (Bailey 1954, Hallock 
et al. 1961, McEwan 2001).  Spawning in the upper Sacramento River generally 
occurs from December through April (Newton and Stafford 2011).  

The majority of steelhead in the mainstem Sacramento River spawn downstream 
of Keswick Dam (RM 302), with peak spawning from January through March 
when water temperatures throughout much of the Sacramento River are suitable 
to support egg incubation and emergence.  The highest-density spawning within 
the mainstem is likely in the upstream portion of this area near Redding; however, 
the downstream extent of spawning is likely determined by the location of 
suitable water temperatures to support summer rearing of 0+ juveniles, which lack 
the swimming ability to move significant distances upstream to follow the 
upstream retreat of cold water in summer.  Most Sacramento River steelhead are 
believed to spawn in the tributary streams.  The progeny of adults that construct 
redds downstream of locations with suitable water temperatures in summer likely 
suffer high rates of mortality and contribute little to the population.  

Steelhead migrate and spawn during high flows when observations and sampling 
are difficult (McEwan 2001).  They may have a spawning distribution similar to 
late fall-run Chinook Salmon in that the juveniles of both species oversummer at 
least once before outmigration, so redds must be located where summer water 
temperatures can support summer rearing.  The downstream extent of late fall-run 
Chinook Salmon spawning is generally near Ball’s Ferry Bridge (RM 276) in 
most years.  Steelhead generally have higher thermal tolerances than Chinook 
Salmon (Moyle 2002), so steelhead spawning may extend slightly farther 
downstream. 

Under historical conditions, steelhead likely spawned in much higher-gradient 
reaches in the Sacramento River and its tributaries, as do steelhead in other 
portions of their range.  Steelhead are common in reaches with gradients of less 
than 6 percent (Burnett 2001, Harvey et al. 2002, Hicks and Hall 2003) and occur 
in some systems in reaches of up to 12 percent and more (Engle 2002).  Though 
steelhead will spawn in mainstem river channels, it is unlikely that they spawned 
in the reach of the mainstem Sacramento River below Keswick Dam where they 
currently spawn because summer water temperatures in this reach were likely too 
high to support oversummering by juveniles.  

As with Chinook Salmon, steelhead spawn in areas with suitable gravel and 
hydraulics.  Work by Bovee (1978) found that steelhead prefer water depths of 
14 inches (36 cm) for spawning, with a range between 6 and 24 inches (15 and 
61 cm), and water velocities of 2 feet/second (61 cm/second), with a range of 1 to 
3.6 feet/second (30 to 110 cm/second), which is similar to the hydraulic 
conditions preferred by Chinook Salmon in the Central Valley.  Steelhead 
generally prefer to spawn in gravels, with optimal grain sizes ranging between 
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0.6 and 10 cm (6 and 102 mm) (Bjornn and Reiser 1991).  For comparison, grain 1 
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sizes used by spawning Chinook range from a D50 of 0.43 inch (10.8 mm) (Platts 
et al. 1979) to a D50 of 3.1 inches (78.0 mm) (Chambers et al. 1954, 1955).  

Research in more northerly populations suggests that optimal spawning 
temperatures range from 39 to 52°F (4 to 11°C), with egg mortality at water 
temperatures above 56°F (13°C) (Hooper 1973, Bovee 1978, Reiser and Bjornn 
1979, Bell 1986).  More research is needed to understand the specific temperature 
tolerances of steelhead in the Central Valley and southern portions of their range.  
There is evidence that different strains of O. mykiss may have different thermal 
tolerances at the egg and embryo stage (Myrick and Cech 2001).  

As stated above, steelhead can survive spawning, return to the ocean, and migrate 
into fresh water to spawn again.  Although some kelts have been documented in 
the Sacramento River, there are probably few repeat spawners in the Sacramento 
River population (Reclamation 2004).  

9B.6.3.2 Fry and Juvenile Rearing 
Fry emergence is influenced by water temperature, but hatching generally 
requires 4 weeks, with another 4 to 6 weeks in the gravels before emergence.  
After emerging, steelhead fry typically disperse to shallow (<14 inches [36 cm]), 
low-velocity near-shore areas such as stream margins and low-gradient riffles and 
will forage in open areas lacking instream cover (Hartman 1965, Everest et al. 
1986, Fontaine 1988).  Everest and Chapman (1972) found that juvenile steelhead 
of all sizes most often chose territories over large-sized substrates.  As they 
increase in size in late summer and fall, they increasingly use areas with cover 
and show a preference for higher-velocity, deeper mid-channel areas near the 
thalweg (Hartman 1965, Everest and Chapman 1972, Fontaine 1988).  Bovee 
(1978) reports that fry prefer water depths ranging between 10 inches (25 cm) and 
20 inches (51 cm) and water temperatures ranging between 45°F (7°C) and 60°F 
(16°C).  Age 0+ steelhead have been relatively abundant in backwater pools and 
often live in the downstream ends of pools in late summer (Bisson et al. 1988, 
Fontaine 1988). 

Steelhead fry may establish and defend territories soon after emerging 
(Shapovalov and Taft 1954).  Fry and juvenile steelhead that are unsuccessful in 
establishing a territory may suffer density-dependent mortality or be displaced 
downstream where they may suffer higher rates of mortality from predation, 
entrainment, or elevated water temperatures (Dambacher 1991, Peven et al. 1994, 
Reedy 1995).  Keeley (2001) found that increased competition between juvenile 
steelhead, caused by higher fish densities or lower food densities, caused 
increased mortality, lower or more variable growth rates, and emigration of 
smaller fish.  Downstream dispersal due to density dependence or high flows in 
rearing habitat does not necessarily increase mortality where there is suitable 
habitat downstream (Kahler et al. 2001).  Downstream dispersal to larger stream 
reaches for further rearing prior to smolting appears common in many systems 
(Bjornn 1978, Loch et al. 1985, Leider et al. 1986, Dambacher 1991).  
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Summer habitat can generally be assumed to be more limiting for age 1+ and 2+ 
juvenile steelhead than for age 0+ in many streams.  Older age classes of juvenile 
steelhead (ages 1+ and 2+) prefer deeper water in summer than fry and show a 
stronger preference for pool habitats, especially deep pools near the thalweg with 
ample cover, as well as higher-velocity rapid and cascade habitats (Bisson et al. 
1982, 1988; Dambacher 1991).  Dambacher (1991) observed that most 1+ 
steelhead in the Steamboat Creek watershed of the North Umpqua River in 
Oregon were concentrated in mainstem reaches with relatively deep riffles and 
large substrates.  Age 1+ fish typically feed in pools, especially scour and plunge 
pools (Fontaine 1988, Bisson et al. 1988).  Age 1+ steelhead appear to avoid 
secondary channel and dammed pools, glides, and low-gradient riffles with mean 
depths less than 7.8 inches (20 cm) (Fontaine 1988, Bisson et al. 1988, 
Dambacher 1991). Beecher et al. (1993) reported that juvenile steelhead longer 
than 3 inches (75 mm) avoided areas less than 6 inches (15 cm) deep.  Reedy 
(1995) indicates that age 1+ steelhead especially prefer high-velocity pool heads, 
where food resources are abundant, and pool tails, which provide optimal feeding 
conditions in summer due to lower energy expenditure requirements than the 
more turbulent pool heads.  Fast, deep water, in addition to optimizing feeding 
versus energy expenditure, provides greater protection from avian and terrestrial 
predators (Everest and Chapman 1972).  

9B.6.3.4 Winter Rearing 
For juvenile steelhead to survive winter, they must avoid predation and high 
flows.  The higher-gradient reaches typically used for spawning by steelhead 
(generally >3 percent) are often confined and characterized by coarse substrate 
that is immobile at all but the highest flows.  Juvenile steelhead often use the 
interstitial spaces between cobbles and boulders as cover from high water velocity 
and presumably to avoid predation (Bjornn 1971, Hartman 1965, Bustard and 
Narver 1975, Swales et al. 1986, Everest et al. 1986, Grunbaum 1996).  Age 0+ 
steelhead can use shallower habitats and can find interstitial cover in gravel-size 
substrates, while age 1+ or 2+ steelhead, because of their larger size, need coarser 
cobble/boulder substrate for cover (Bustard and Narver 1975; Bisson et al. 1982, 
1988; Fontaine 1988; Dambacher 1991).  Bustard and Narver (1975) reported that 
1+ steelhead prefer water deeper than 17.5 inches (45 cm) in winter, while age 0+ 
steelhead often occupy water less than 5.8 inches (15 cm) deep and are rarely 
found at depths over about 23.4 inches (60 cm).  In winter, age 1+ steelhead 
typically stay within the area of streambed that remains inundated at summer low 
flows, while age 0+ fish frequently overwinter beyond the summer low flow 
perimeter along the stream margins (Everest et al. 1986).  Consequently, winter 
rearing habitat for age 1+ and 2+ juvenile steelhead is assumed to be more 
limiting than for age 0+ juveniles. 

9B.6.3.5 Length of Stream Residence 
Juvenile steelhead typically rear in fresh water from 1 to 3 years before 
outmigrating (McEwan and Jackson 1996).  The majority of returning adult 
steelhead in the Central Valley have spent 2 years in fresh water before 

Draft LTO EIS 9B-103 



Appendix 9B: Aquatic Species Life History Accounts  
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et al. (1961) indicated that 70 percent emigrated after 2 years, 29 percent after 
1 year, and 1 percent after 3 years in fresh water.  Juvenile emigration from the 
upper Sacramento River occurs between November and late June, with a peak 
between early January and late March (Reclamation 2004).  

9B.6.3.6 Bay-Delta Residence 
The Delta serves as an adult and juvenile migration corridor, connecting inland 
habitat to the ocean.  The Delta may also serve as a nursery area for juvenile 
steelhead (McEwan and Jackson 1996); however, much is unknown regarding 
historical and current role of the Delta as steelhead nursery habitat.  In coastal 
populations of winter steelhead, it is common for juvenile steelhead to migrate 
downstream at age 1+ and rear in the estuary for an additional year before 
smolting.  Based on fish facility salvage data, most steelhead move through the 
Delta from November through June, with the peak salvage during February, 
March, and April.  The majority of steelhead salvaged range from 175 to 325 mm, 
with the most common size ranging from 226 to 250 mm.  Some of the age 1+ 
steelhead captured in rotary screw traps at RBDD, GCID, and Knights Landing 
may continue rearing for another year before entering the ocean.  There may be 
some areas of the Bay-Delta estuary where summer water temperatures are 
moderated by tidal action so that steelhead 1+ migrants are able to rear throughout 
summer (Reclamation 2008). 

9B.6.4 Population Trends 
Construction of large dams in the Central Valley had great impact on O. mykiss 
populations because it eliminated access to nearly 80 percent of historical 
spawning and rearing habitat (Lindley et al. 2006).  Construction of Shasta and 
Keswick dams eliminated access to many upstream tributaries (e.g., McCloud 
River, Pit River, and Sacramento River) that provided the cold water temperatures 
required for year-round rearing by steelhead.  Dam construction also landlocked 
potentially anadromous O. mykiss populations in the upper watershed, forcing 
them to adopt a resident life history strategy (McEwan 2001). 

In general, the majority of Central Valley Steelhead are confined to nonhistorical 
spawning and rearing habitat below impassable dams, but the existing spawning 
and rearing habitat can sustain steelhead at current population levels.  In addition, 
monitoring data indicate that much of the anadromous form of the species is 
hatchery supported. Also, a strong resident component to the population 
(Rainbow Trout) interacts with and produces both resident and anadromous 
offspring. 

In general, steelhead stocks throughout California have declined substantially.  
McEwan and Jackson (1996) reported that the adult population of steelhead in 
California was approximately 250,000, less than half the population that existed 
in the 1960s (McEwan and Jackson 1996).  In the Central Valley, approximately 
1 to 2 million adult steelhead may have returned annually prior to 1850, as based 
on historical Chinook Salmon abundance (McEwan 2001, NMFS 2006).  In the 
Sacramento River basin, the average run size of steelhead in the 1950s was 

 9B-104 Draft LTO EIS 



Appendix 9B: Aquatic Species Life History Accounts  

estimated to be approximately 20,540 adults (McEwan and Jackson 1996).  In 1 
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contrast, escapement estimates in 1991 and 1992 were less than 10,000 adults, 
less than half of the run size in the 1950s (McEwan and Jackson 1996).  Similarly, 
counts of wild steelhead at RBDD declined from an average annual run size of 
12,900 in the late 1960s to 1,100 adults in the 1993–94 season (McEwan and 
Jackson 1996).  The most recent 5-year average for steelhead spawning upstream 
of RBDD is less than 2,000 adults (Good et al. 2005).  NMFS (2006) notes that 
escapement estimates have not been made for the area upstream of RBDD since 
the mid-1990s and that estimates of abundance are derived from extrapolation of 
incidental catch of outmigrating juvenile steelhead captured as part of the 
midwater-trawl sampling for juvenile Chinook Salmon at Chipps Island, 
downstream of the confluence of the Sacramento and San Joaquin rivers.  

Populations of naturally spawned Central Valley Steelhead have declined and are 
composed predominantly of hatchery fish.  The California Fish and Wildlife Plan 
of 1965 estimated the combined annual run size for Central Valley and 
San Francisco Bay tributaries to be about 40,000 during the 1950s (DFG 1965). 
The spawning population during the mid-1960s for the Central Valley basin was 
estimated at about 27,000 (DFG 1965).  These numbers likely consisted of both 
hatchery and wild steelhead.  McEwan and Jackson (1996) estimated the annual 
run size for the Central Valley basin to be less than 10,000 adults by the early 
1990s.  Much of the abundance data since the mid-1960s were obtained by visual 
fish counts at the RBDD fish ladders when gates were closed during much of the 
steelhead migration season.  Current abundance estimates are not available for 
naturally spawned fish since RBDD gate operations were changed, so the extent 
to which populations have changed following the 1987−94 drought is unknown.  
NMFS’ (2003) status review estimated the Central Valley Steelhead population at 
less than 3,000 adults.  

9B.6.5 Hatchery Influence 
Reclamation funds the operation of Coleman Hatchery, Livingston Stone 
Hatchery, Nimbus Hatchery, and Trinity River Hatchery.  DWR funds the 
operation of the Feather River Hatchery.  USFWS operates Coleman and 
Livingston Stone hatcheries, and DFW operates Feather River, Nimbus, and 
Trinity hatcheries.  These hatcheries are operated to mitigate for the anadromous 
salmonids that would be produced by the habitat if not for the dams on each 
respective river.  Reclamation and DWR have discretion over how the hatcheries 
are operated, but generally leave operational decisions on how to meet mitigation 
goals to the operating agency (Reclamation 2008). 

Hatchery production of steelhead is large compared to natural production, based 
on the Chipps Island trawl data (Good et al. 2005).  The bulk of hatchery releases 
in the Central Valley occurs in the Sacramento River basin.  An analysis of 
steelhead captures from trawl data by Nobriga and Cadrett (2001) indicated that 
hatchery steelhead composed 63 to 77 percent of the steelhead catch.  Steelhead 
stocks at the Mokelumne River Hatchery and Nimbus Hatchery on the American 
River are not part of the Central Valley Steelhead DPS because of the source of 
broodstock used and genetic similarities to Eel River stocks (Good et al. 2005). 
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Genetic analysis indicated steelhead from the American River (collected from 1 
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both the Nimbus Hatchery and the American River) are genetically more similar 
to Eel River steelhead (Northern California ESU) than other Central Valley 
Steelhead stocks.  Eel River steelhead were used to found the Nimbus Hatchery 
stock.  Mokelumne River Rainbow Trout (hatchery produced and naturally 
spawned) are genetically most similar to Mount Shasta Hatchery trout, but also 
show genetic similarity to the Northern California ESU (Nielsen 1997).  Nielsen 
et al. (2005) found American River steelhead to be genetically different from 
other Central Valley stocks. 
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9B.7 Klamath Mountains Province Steelhead 
(Oncorhynchus mykiss) 

9B.7.1 Legal Status 
Federal:  Not warranted 
State:  Species of Special Concern 

A status review in 2001 (NMFS 2001) concluded that the Klamath Mountains 
Province Steelhead DPS was not in danger of extinction or likely to become so in 
the foreseeable future; therefore, it was not warranted for listing as threatened or 
endangered.  This conclusion was based on population estimates and a finding 
that the genetic risk from naturally spawning hatchery fish was lower than 
estimated in previous reviews, as well as consideration of ongoing and proposed 
conservation efforts for anadromous salmonids in the basin (NMFS 2001).  

The Klamath Mountains Province Steelhead DPS contains both summer and 
winter runs.  Moyle (2002) describes steelhead in the Klamath Basin as having a 
summer run and a winter run.  Some divide the winter run into fall and winter 
runs (Barnhart 1994, Hopelain 1998, USFWS 1998, Papa et al. 2007).  In this 
section, winter steelhead refers to steelhead returning from fall through winter, 
except in cases when the distinction is pertinent to the discussion.  The following 
summary focuses on steelhead in the Trinity River, which is within the area 
potentially affected by the proposed action, and on the mainstem Klamath in 
terms of potential effects on its role as a migration corridor for the steelhead runs. 

Draft LTO EIS 9B-111 



Appendix 9B: Aquatic Species Life History Accounts  

9B.7.2 Distribution 1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 

Based on escapement data, approximately 55 percent of the summer run spawn in 
the Trinity River and other lower-elevation tributaries to the Klamath River.  The 
Trinity, Scott, Shasta, and Salmon rivers are important spawning streams for the 
winter run. 

Historically, steelhead probably ascended Clear Creek past the French Gulch area, 
but access to the upper basin was blocked by Whiskeytown Dam in 1964 
(Yoshiyama et al. 1996).  Operation of Whiskeytown Dam can produce suitable 
cold-water habitat downstream to Placer Road Bridge depending on flow releases 
(DFG 1998).  McCormick-Saeltzer Dam, which limited steelhead migrations 
through ineffective fish ladders, was removed in 2000, allowing steelhead 
potential access to good habitat up to Whiskeytown Dam.  USFWS has conducted 
snorkel surveys targeting spring-run Chinook (May through September) since 
1999.  Steelhead/rainbow are enumerated and separated into small, medium, and 
large (>22 inches) during these surveys, but because the majority of the steelhead 
run is unsurveyed, no spawner abundance estimates have been attempted 
(Reclamation 2008).  Redd counts conducted during the 2001-02 run found that 
most spawning occurred upstream, near Whiskeytown Dam.  Because of the large 
resident rainbow population, no steelhead population estimate could be made 
(Reclamation 2008).  A remnant “landlocked” population of Rainbow Trout with 
steelhead ancestry may exist in Clear Creek above Whiskeytown Dam 
(Reclamation 2008). 

9B.7.3 Life History and Habitat Requirements 
General habitat requirements for steelhead are described in the Central Valley 
Steelhead profile; the following describes life history strategies and habitat 
requirements unique to steelhead of the Upper Klamath Mountains Province DPS 
or of primary importance to its life history.  Both winter and summer runs of 
steelhead are included in the DPS.  Winter steelhead become sexually mature 
during their ocean phase and spawn soon after arriving at their spawning grounds.  
Adult summer steelhead enter their natal streams and spend several months 
holding and maturing in fresh water before spawning.  Throughout the entire year, 
at least one of the diverse life stages can be found present in the river (Israel 
2003).  As with the Central Valley DPS, this DPS is composed predominantly of 
winter steelhead. 

9B.7.3.1 Winter Run  
Winter steelhead adults generally enter the Klamath River from July through 
October (fall run) and from November through March (winter run) (USFWS 
1998).  Winter steelhead primarily spawn in tributaries from January through 
April (USFWS 1998), with peak spawn timing in February and March (ranging 
from January to April) (NRC 2004).  Adults may repeat spawning in subsequent 
years after returning to the ocean.  Half-pounders typically use the mainstem 
Klamath River until leaving the following March (NRC 2004), although they also 
use larger tributaries such as the Trinity River (Dean 1994, 1995). 
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Creek and Shasta River from March through mid-June (Dean 1994).  Age-0+ and 
1+ juveniles have been captured in outmigrant traps in spring and summer in 
tributaries to the Klamath River above Seiad Creek (DFG 1990a, 1990b).  These 
fish are likely rearing in the mainstem or non-natal tributaries before leaving as 
age-2+ outmigrants.  

Juvenile outmigration primarily occurs between May and September with peaks 
between April and June, although smolts are captured in the estuary as early as 
March and as late as October (Wallace 2004).  Most adult returns (86 percent) 
originate from fish that smolt at age 2+, in comparison with only 10 percent for 
age-1 juveniles and 4 percent for age 3+ juveniles (Hopelain 1998).  

Similar limiting factors listed for summer steelhead also affect winter steelhead 
populations, including degraded habitats, decreased habitat access, fish passage, 
predation, and competition (for more species information see USFWS 1998, NRC 
2004, and Wallace 2004). 

9B.7.3.2 Summer Run  
Summer steelhead adults enter and migrate up the Klamath River from March 
through June while sexually immature (Hopelain 1998), then hold in cooler 
tributary habitat until spawning begins in December (USFWS 1998). 

Juvenile summer steelhead in the Klamath Basin may rear in fresh water for up to 
3 years before outmigrating.  Although many juveniles migrate downstream at age 
1+ (Scheiff et al. 2001), those that outmigrate to the ocean at age 2+ appear to 
have the highest survival (Hopelain 1998).  Juveniles outmigrating from 
tributaries at age 0+ and age 1+ may rear in the mainstem or in non-natal 
tributaries (particularly during periods of poor water quality) for 1 or more years 
before reaching an appropriate size for smolting.  Age-0 juvenile steelhead have 
been observed migrating upstream into tributaries, off-channel ponds, and other 
winter refuge habitat in the lower Klamath River.  Juvenile outmigration can 
occur from spring through fall.  Smolts are captured in the mainstem and estuary 
throughout fall and winter (Wallace 2004), but peak smolt outmigration normally 
occurs from April through June, based on estuary captures (Wallace 2004).  
Temperatures in the mainstem are generally suitable for juvenile steelhead, except 
during summer, especially upstream of Seiad Valley.  

9B.7.4 Population Trends 
Long-term data are not available to evaluate Klamath River steelhead population 
trends.  DFG (1965) estimated a basinwide annual run size of 283,000 adult 
steelhead (spawning escapement + harvest).  Busby et al. (1994) reported winter 
steelhead runs in the basin to be 222,000 during the 1960s.  Steelhead spawning 
surveys on tributaries to the mainstem Trinity River were conducted in 1964, 
1971, 1972, and 1974 to monitor the effect of Lewiston Dam on steelhead 
populations.  Hopelain (2001) used creel and gill net harvest data to estimate the 
winter-run steelhead population at 10,000 to 30,000 adults annually in the early 
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tributaries from 1989 to 1995 under DFW’s Trinity River Project (Garrison 2000). 

Population estimates of summer steelhead showed a steep decline during the 
1990s (Reclamation 2008), but Koch (2001) reported increasing runs on the 
Klamath and Trinity rivers following the late 1990s. 

9B.7.5 Hatchery Influence 
Reclamation funds the operation of Coleman Hatchery, Livingston Stone 
Hatchery, Nimbus Hatchery, and Trinity River Hatchery.  DWR funds the 
operation of the Feather River Hatchery.  USFWS operates Coleman and 
Livingston Stone hatcheries, and DFW operates Feather River, Nimbus, and 
Trinity hatcheries.  These hatcheries are operated to mitigate for the anadromous 
salmonids that would be produced by the habitat if not for the dams on each 
respective river.  Reclamation and DWR have discretion over how the hatcheries 
are operated, but generally leave operational decisions on how to meet mitigation 
goals to the operating agency (Reclamation 2008). 

NMFS (2001) reported that the Trinity River population is thought to contain a 
large percentage of hatchery origin spawners of mostly fall-run fish 
(20-70 percent). 
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9B.8 Southern Oregon/Northern California Coast 
Coho Salmon ESU (Oncorhynchus kisutch) 

9B.8.1 Legal Status 
Federal:  Threatened 
State:  Threatened 

Coho Salmon (Oncorhynchus kisutch) in the Trinity River are in the Southern 
Oregon/Northern California Coast Coho Salmon ESU and were listed as 
threatened under the ESA in 1997 (NMFS 1997) and threatened under the 
California Endangered Species Act in 2002.  This ESU includes naturally 
spawning populations between Punta Gorda, California, and Cape Blanco, 
Oregon, which encompasses the Trinity and Klamath basins (NMFS 1997).  
Three artificial propagation programs are considered to be part of the ESU: the 
Cole Rivers Hatchery, Trinity River Hatchery, and Iron Gate Hatchery Coho 
Salmon programs.  NMFS has determined that these artificially propagated stocks 
are no more than moderately diverged from the local natural populations.  In 
addition, Coho Salmon in the Klamath Basin have been listed by the California 
Fish and Game Commission as threatened under the California Endangered 
Species Act (DFG 2002).  

9B.8.2 Life History and Habitat Requirements 
Coho Salmon exhibit a 3-year life cycle in the Trinity River and depend on 
freshwater habitat conditions year-round because they spend a full year residing 
in fresh water.  Most Coho Salmon enter rivers between August and January, with 
some more northerly populations entering as early as June.  Coho Salmon river 
entry timing is influenced by such factors as genetics, stage of maturity, river 
discharge, and access past the river mouth.  Spawning is concentrated in riffles or 
in gravel deposits at the downstream end of pools with suitable water depth, 
velocity, and substrate size.  Spawning in the Trinity River occurs mostly in 
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depending on water temperature and emerge from the gravel 2 to 7 weeks after 
hatching.  Coho eggs hatch after an accumulation of 400 to 500 temperature units 
measured in degrees Celsius and emerge from the gravel after 700 to 
800 temperature units.  After emergence, fry move into areas out of the main 
current.  As Coho grow, they spread out from the areas where they were spawned.  
During summer, juvenile Coho prefer pools and riffles with adequate cover such 
as large woody debris with smaller branches, undercut banks, and overhanging 
vegetation and roots. 

Juvenile Coho Salmon overwinter in large mainstem pools, beaver ponds, 
backwater areas, and off-channel pools with cover such as woody debris and 
undercut banks.  Most juvenile Coho Salmon spend a year in fresh water, with 
northerly populations spending 2 full years in fresh water.  Coho in the Trinity 
River are thought be exclusively 3-year-life-cycle fish (1 year in fresh water).  
Because juvenile Coho remain in their spawning stream for a full year after 
emerging from the gravel, they are exposed to the full range of freshwater 
conditions.  Most smolts migrate to the ocean between March and June, with most 
leaving in April and May.  Coho Salmon typically spend about 16 to 18 months in 
the ocean before returning to their natal streams to spawn as 3- or 4-year-olds, 
age 1.2 or 2.2.  Trinity River Coho are mostly 3-year-olds.  Some precocious 
males, called jacks, return to spawn after only 6 months in the ocean.  

Juvenile Coho Salmon in the Trinity River spend up to a full year in fresh water 
before migrating to the ocean.  Their habitat preferences change throughout the 
year and are highly influenced by water temperature.  During summer, when 
Coho are most actively feeding and growing, they spend more time closer to main 
channel habitats.  Coho use slower water than steelhead or Chinook Salmon.  
Coho juveniles are more oriented to submerged objects, such as woody debris, 
while Chinook and steelhead select habitats in summer based largely on water 
movement and velocities, although the species are often intermixed in the same 
habitat.  Juvenile Coho use the same habitats as pikeminnows, a possible reason 
that Coho are not present in Central Valley watersheds.  Juvenile Coho would be 
vulnerable to predation from larger pikeminnows during warm-water periods.  
Pikeminnow do not occur in Southern Oregon/Northern California Coast coho 
streams.  When the water cools in fall, juvenile Coho move farther into backwater 
areas or into off-channel areas and beaver ponds if available.  There is often no 
water velocity in the areas inhabited by Coho during winter.  These same 
off-channel habitats are often dry or unsuitable during summer because 
temperatures get too high.  

Lewiston Dam blocks access to 109 miles of upstream habitat.  Trinity River 
Hatchery produces Coho Salmon with a production goal of 500,000 yearlings to 
mitigate for the upstream habitat loss.  Habitat in the Trinity River has changed 
since flow regulation with the encroachment of riparian vegetation restricting 
channel movement and limiting fry rearing habitat (Trush et al. 2000).  According 
to the Trinity River Restoration Plan, higher peak flows are needed to restore 
attributes of a more alluvial river such as alternate bar features and more 
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rearing habitat for Coho Salmon than the dense riparian vegetation currently 
present.  A number of restoration actions have been completed.  A new flow 
schedule has provided higher spring releases to geomorphically maintain habitat.  
Physical habitat manipulations have been implemented providing better juvenile 
rearing in selected sites along the river. 

9B.8.3 Population Trends 
Coho Salmon were not likely the dominant species of salmon in the Trinity River 
before dam construction.  However, Coho were widespread in the Trinity Basin 
ranging as far upstream as Stuarts Fork above Trinity Dam.  Wild Coho in the 
Trinity Basin today are not abundant, and the majority of the fish returning to the 
river are of hatchery origin.  An estimated 2 percent (200 fish) of the total Coho 
Salmon run in the Trinity River were composed of naturally produced Coho from 
1991 through 1995 at a point in the river near Willow Creek (USFWS 1998).  
This, in part, prompted the threatened status listing in 1997.  These estimates 
included a combination of hatchery produced and wild Coho.  About 10 percent 
of the Coho were naturally produced since 1995. 

9B.8.4 Hatchery Influences 
The Trinity River portion of the Southern Oregon/Northern California Coast Coho 
Salmon ESU is predominately of hatchery origin.  Termination of hatchery 
production of Coho Salmon at the Mad River and Rowdy Creek facilities has 
eliminated further potential adverse risks associated with hatchery releases from 
these facilities.  Likewise, restrictions on recreational and commercial harvest of 
Coho Salmon since 1994 likely have had a positive impact on Coho Salmon adult 
returns. 
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macrolepidotus)  

9B.9.1 Legal Status  
Federal:  None  
State:  Species of Special Concern 

USFWS listed Sacramento Splittail as a threatened species on March 10, 1999, 
because of the reduction in its historical range and because of the large population 
decline during the 1987-93 drought (USFWS 1996, 1999).  On June 23, 2000, the 
Federal Eastern District Court of California found the final rule to be unlawful 
and on September 22, 2000, remanded the determination back to USFWS for a 
reevaluation of the final decision.  After a thorough review, USFWS removed the 
Sacramento Splittail from the list of threatened species (USFWS 2003) and 
reaffirmed this decision in 2010 (USFWS 2010). 

9B.9.2 Distribution  
Sacramento Splittail are endemic to the Sacramento and San Joaquin River 
systems of California, including the Delta and the San Francisco Bay.  
Historically, splittail were found in the Sacramento River as far upstream as 
Redding, in the Feather River to Oroville, and in the American River upstream to 
Folsom.  In the San Joaquin River, they were once documented as far upstream as 
Friant (Rutter 1908).  Splittail are thought to have originally ranged throughout 
the San Francisco estuary, with catches reported by Snyder (1905) from southern 
San Francisco Bay and at the mouth of Coyote Creek.  

In wet years, Sacramento Splittail have been found in the San Joaquin River as far 
upstream as Salt Slough (Saiki 1984, Baxter 1999, Brown and Moyle 1993, 
Baxter 2000) and in the Tuolumne River as far upstream as Modesto (Moyle 
2002), where the presence of both adults and juveniles during wet years in the 
1980s and 1990s indicated successful spawning.  

When spawning, splittail can be found in the lower reaches of rivers and flooded 
areas.  Otherwise they are primarily confined to the Delta, Suisun Bay, Suisun 
Marsh, the lower Napa River, the lower Petaluma River, and other parts of the 
San Francisco estuary (Meng et al. 1994, Meng and Moyle 1995).  In general, 
splittail are most abundant in Suisun Marsh, especially in drier years (Meng and 
Moyle 1995), and reportedly rare in southern San Francisco Bay (Leidy 1984).  
Splittail abundance appears to be highest in the northern and western Delta when 
population levels are low, and they are more evenly distributed throughout the 
Delta during successful year classes (Sommer et al. 1997, Moyle 2002).  

Splittail are largely absent from the upper river reaches where they formerly 
occurred, residing primarily in the lower parts of the Sacramento and San Joaquin 
rivers and tributaries and in Central Valley lakes and sloughs (Moyle 2002, Moyle 
et al. 2004).  In wet years, however, they have been known to ascend the 
Sacramento River as far as RBDD and into the lower Feather and American rivers 
(Baxter et al. 1996; Sommer et al. 1997; Baxter 1999, 2000).  The Sutter and Yolo 
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spawning areas (Sommer et al. 1997).  Splittail now migrate into the San Joaquin 
River only during wet years, and use of the Sacramento River and its tributaries is 
likely more important (Moyle 2002). 

9B.9.3 Life History and Habitat Requirements  

9B.9.3.1 Non-Breeding 
Non-reproductive adult splittail are most abundant in moderately shallow, 
brackish areas, but can also be found in freshwater areas with tidal or riverine 
flow (Moyle et al. 2004).  Non-breeding splittail are found in temperatures 
ranging from 5 to 24°C, depending on the season, and acclimated fish can survive 
temperatures up to 33°C for short periods (Young and Cech 1996).  Juveniles and 
adult splittail demonstrate optimal growth at 20ºC and signs of physiological 
distress only above 29ºC (Young and Cech 1995).  

Because splittail are adapted for living in brackish waters with fluctuating 
conditions, they are tolerant of high salinities and low dissolved oxygen (DO) 
levels.  Splittail are often found in salinities of 10 to 18 parts per thousand (ppt), 
although lower salinities may be preferred (Meng and Moyle 1995) and can 
survive low DO levels (0. 6 to 1.2 milligrams per liter for young-of-the-year, 
juveniles, and subadults) (Young and Cech 1995, 1996).  Because splittail have a 
high tolerance for variable environmental conditions (Young and Cech 1996) and 
are generally opportunistic feeders (prey includes mysid shrimp, clams, copepods, 
amphipods, and terrestrial invertebrates), reduced prey abundance will not likely 
have major population-level impacts.  Year class success appears dependent on 
access and availability of floodplain spawning and rearing habitats, high outflow, 
and wet years (Sommer et al. 1997). 

9B.9.3.2 Spawning 
Adults typically migrate upstream from brackish areas in January and February 
and spawn in fresh water on inundated floodplains in March and April (Moyle 
et al. 2004).  Foraging in flooded areas along the main rivers, bypasses, and tidal 
freshwater marsh areas of Montezuma and Suisun sloughs and San Pablo Bay 
before the onset of spawning may contribute to spawning success and survival of 
adults after spawning (Moyle et al. 2004).  Splittail are adapted to the wet-dry 
climatic cycles of Northern California and thus concentrate their reproductive 
effort in wet years when potential success is enhanced by the availability of 
inundated floodplain (Meng and Moyle 1995, Sommer et al. 1997).  Splittail are 
thought to be fractional spawners, with individuals spawning over a protracted 
period—often as long as several months (Wang 1995).  Older fish are believed to 
begin spawning first (Caywood 1974).  

Splittail eggs are deposited in flooded areas among submerged vegetation, to 
which they adhere until hatching.  Rising flows appear to be the major trigger for 
splittail spawning, but increases in water temperature and day length may also be 
factors (Moyle et al. 2004).  Spawning typically occurs on inundated floodplains 
from February through June, with peak spawning in March and April.  
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less than 5 feet (1.5 m) deep, among dense annual vegetation and where water 
temperatures are below 15°C (Moyle et al. 2004).  Perhaps the most important 
spawning habitat in the eastern Delta is the Cosumnes River floodplain, where 
ripe splittail have been observed in flooded fields with cool temperatures below 
15°C, turbid water, and submerged terrestrial vegetation (Crain et al. 2004). 

Females are typically highly fecund, with the largest individuals potentially 
producing 100,000 or more eggs (Daniels and Moyle 1983, Feyrer and Baxter 
1998).  Fecundity has been found to be variable, however, and may be influenced 
by food supplies in the year before spawning (Moyle et al. 2004).  The adhesive 
eggs are released by the female, fertilized by one or more attendant males, and 
adhere to vegetation until hatching (Moyle 2002).  Splittail eggs, which are 0.4 to 
0.6 inch (1.0 to 1.6 mm) in diameter (Wang 1986, Feyrer and Baxter 1998), begin 
to hatch within 3 to 7 days, depending on temperature (Bailey 1994).  Eggs laid in 
clumps hatch more quickly than individual eggs (Moyle et al. 2004).  Within 5 to 
7 days after hatching, swim bladder inflation occurs, and larvae begin active 
swimming and feeding (Moyle 2002).  Little is known regarding the tolerance of 
splittail eggs and developing larvae to DO, temperature, pH, or other water 
quality parameters, or to other factors such as physical disturbance or desiccation.  

9B.9.3.3 Larvae 
Juveniles are strong swimmers and are usually found in shallow (less than 6.6 feet 
[2 m] deep), turbid water (Young and Cech 1996).  As their swimming ability 
increases, juveniles move away from the shallow areas near spawning sites into 
faster, deeper water (Moyle 2002).  Floodplain habitat offers high food quality 
and production and low predator densities to increase juvenile growth.  

After emergence, most larval splittail remain in flooded riparian areas for 10 to 
14 days, most likely feeding among submerged vegetation before moving off 
floodplains into deeper water as they become stronger swimmers (Sommer et al. 
1997, Wang 1986).  Although juvenile splittail rear in upstream areas for a year or 
more (Baxter 1999), most move to tidal waters after only a few weeks, often in 
response to flow pulses (Moyle et al. 2004).  The majority of juveniles move 
downstream into shallow, productive bay and estuarine waters from April to 
August (Meng and Moyle 1995).  Growth likely depends on the availability of 
high-quality food, especially in the first year of life (Moyle et al. 2004).  

9B.9.4 Population Trends  
A variety of surveys have compiled splittail abundance data.  None of these, 
however, was specifically designed to systematically sample splittail abundance, 
and definitive conclusions are therefore not possible (Moyle et al. 2004).  
Combined, the survey data indicate that successful reproduction occurs on a 
yearly basis, but large numbers of juvenile splittail are produced only when 
outflow is relatively high.  Thus, the majority of adult fish in the population 
probably result from spawning in wet years (Moyle et al. 2004).  The stock-
recruitment relationship in splittail is apparently weak, indicating that given the 
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many young (Sommer et al. 1997, Meng and Moyle 1995).  

Accounts of early fisheries suggested that splittail had large seasonal migrations 
(Walford 1931).  Splittail migration now appears closely tied to river outflow.  In 
wet years with increased river flow, adult splittail will still move long distances 
upstream to spawn, allowing juvenile rearing in upstream habitats.  The upstream 
migration is smaller during dry years, although larvae and juveniles are often 
found upstream of Sacramento to Colusa or Ord Bend on the Sacramento River 
(Moyle et al. 2004).  The tidal upper estuary, including Suisun Bay, provides most 
juvenile rearing habitat, although young-of-the-year may rear over a broader area, 
including the lower Sacramento River.  Brackish water provides optimal rearing 
habitat for splittail.  

DFW estimates that splittail during most years are only 35 to 60 percent as 
abundant as they were in 1940 (DFG 1992).  DFW midwater trawl data indicate 
considerable fluctuations in splittail numbers since the mid-1960s, with 
abundance often tracking river and Delta outflow conditions.  The overall trends 
include a decline from the mid-1960s to the late 1970s, somewhat of a resurgence 
through the mid-1980s, and another decline from the mid-1980s through 1994 
(Moyle 2002).  In 1995 and 1998, the population increased dramatically, 
demonstrating the extreme short- and long-term variability of splittail recruitment 
success and the apparent correlation with river outflow (Sommer et al. 1997).  In 
2006, when spring outflows were the highest since 1998, beach seine surveys 
conducted by USFWS in the lower portion of the estuary recorded the highest 
number of 0+ fish individuals since the surveys began in 1992 (Greiner et al. 
2007).  Surveys in the upper portions of the estuary showed a decline in catches of 
splittail and many other Delta fish.  These declines were coupled with declines in 
zooplankton, which are the primary food source for splittail (Hieb et al. 2004).  
Pesticide use in the Central Valley may be responsible for the decline in 
zooplankton, which is causing the widespread pelagic organism decline in the 
Delta (Oros and Werner 2005).  

Splittail may also be negatively affected by the introduction of the overbite clam 
(Potamocorbula amurensis) in the 1980s, which resulted in a collapse of opossum 
shrimp (Neomysis mercedis) populations, which were a primary source of food for 
splittail.  The recent introduction of the Siberian prawn may similarly pose a 
threat to splittail food sources, as the Siberian prawns prey on mysid shrimp, 
which make up a large portion of spittail diets (Moyle et al. 2004).  River outflow 
in February through May can explain between 55 and 69 percent of the variability 
in abundance of splittail young, depending on the abundance measure.  Age -0 
abundance of splittail declined in the estuary during most dry years, particularly 
in the drought that began in 1987 (Sommer et al. 1997).  However, not all wet 
years result in high splittail recruitment because recruitment success largely 
depends on the availability of flooded spawning habitat.  In 1996, for example, 
most high river flows occurred in December and January, before the onset of the 
splittail spawning season (Moyle 2002). 
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9B.10 Delta Smelt (Hypomesus transpacificus) 

9B.10.1 Legal Status 
Federal:  Threatened, Designated Critical Habitat 
State:  Endangered 

The USFWS listed the Delta Smelt as threatened in March 1993 (USFWS 1993), 
and critical habitat for this species was designated in 1994 (USFWS 1994).  The 
Delta Smelt was one of eight fish species addressed in the Recovery Plan for the 
Sacramento–San Joaquin Delta Native Fishes (USFWS 1996).  This recovery plan 
is currently under revision.  The 2004 status review affirmed the need to retain the 
Delta Smelt as a threatened species (USFWS 2004).  A 12-month finding on a 
petition to reclassify the Delta Smelt was completed in April 2010 and the 
USFWS determined that re-classifying the Delta Smelt from a threatened to an 
endangered species was warranted, but precluded by other higher-priority listing 
actions (USFWS 2010). 

9B.10.2 Distribution 
Delta Smelt are endemic to and resident in the Delta and San Francisco Bay, 
typically downstream of Isleton on the Sacramento River and downstream of 
Mossdale on the San Joaquin River, and are seasonally distributed in Suisun Bay 
(Moyle 2002).  Delta Smelt abundance and geographic distribution are dependent 
upon freshwater outflows and the salinity of the Bay and Delta (Herbold et al. 
1992).  There is a close association between Delta Smelt abundance and surface 
salinity of 0–18 practical salinity units (psu) (psu are roughly equivalent to ppt), 
suggesting that their distribution is determined largely by the interaction with 
salinity conditions as determined by tidal currents, freshwater outflow, and 
diffusion, rather than by geography (Bennett 2000, 2005; Moyle 2002).  For 
instance, water clarity and salinity were found to be the most reliable abiotic 
predictors of Delta Smelt abundance during the summer and fall (Feyrer et al. 
2007, Nobriga et al. 2008).  In addition, geographic distribution for particular life 
stages can vary dramatically between dry and wet years.  Thus, in low outflow 
years, Delta Smelt occur primarily in the lower Sacramento River, with the area 
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very high outflow, however, their distribution extends into San Pablo Bay and the 
Napa River (Bennett 2000). 

9B.10.3 Life History and Habitat Requirements 
Overall, the Delta Smelt life cycle is completed in the brackish and tidal 
freshwater reaches of the upper San Francisco Estuary.  However, salinity 
requirements vary by life stage.  Apart from spawning and egg-embryo 
development, the distribution and movements of all life stages are influenced by 
transport processes associated with water flows in the estuary, which also affect 
the quality and location of suitable open water habitat (Dege and Brown 2004; 
Feyrer et al. 2007; Nobriga et al. 2008).  

9B.10.3.1 Spawning 
Delta Smelt have an annual, 1-year lifecycle.  They typically require low-salinity, 
shallow openwater habitat in the estuary (Moyle 2002).  They are found at 
0-18 psu surface salinity (Baxter et al. 1999), although most are caught at 
salinities less than 6.0 psu, with older juveniles and adults being found at the 
higher end of that gradient (Bennett 2005).  Delta Smelt feed primarily on 
planktonic copepods, cladocerans, and amphipods (Baxter et al. 2008).  In recent 
years, a small to moderate number of Delta Smelt have been observed in the Deep 
Water Ship Channel during the late fall.  The Deep Water Ship Channel can 
provide suitable water temperatures for Delta Smelt year-round (Sommer and 
Mejia 2013), which likely promotes freshwater residence in Delta Smelt in this 
region of the Delta (Sommer and Mejia 2013). 

Delta Smelt are weakly anadromous and undergo a spawning migration from the 
low salinity zone to freshwater in most years (Grimaldo et al. 2009; Sommer et al. 
2011).  Spawning migrations occur between late December and late February, 
typically during “first flush” periods when inflow and turbidity increase on the 
Sacramento and San Joaquin Rivers (Grimaldo et al. 2009, Sommer et al. 2011).  
Notably, spawning movements are not always upstream.  Under high outflow 
conditions, when total outflow exceeds 100,000 cubic feet per second (cfs), adult 
smelt tend to concentrate and spawn in Suisun Bay, Cache Slough Complex, and 
Napa River (Hobbs et al. 2007; Sommer et al. 2011).  During drier years, when 
total outflow is less than 20,000 cfs, smelt tend to concentrate and spawn in the 
Cache Slough Complex and western Delta.  

Adequate flows and suitable water quality are needed to attract migrating adults in 
the Sacramento and San Joaquin River channels and their associated tributaries, 
including Cache and Montezuma sloughs and their tributaries (USFWS 1996).  
Adult smelt do not spawn immediately after migration to freshwater, but appear to 
stage in upstream habitats (Sommer et al. 2011).  Spawning typically commences 
when water temperatures reach 12°C, which typically occurs in early March. 
Spawning can continue into July (Wang 1986, Sweetnam and Stevens 1993), 
although most spawning takes place from early April to mid-May (Moyle 2002).  
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sloughs subject to tidal influence (USFWS 2001).  Based upon the occurrence of 
ripe females and yolk-sac larvae, spawning areas during dry and typical years are 
found in the north Delta reaches of the Sacramento River (Moyle 2002).  
Spawning locations in the Delta have not been identified and are inferred from 
larval catches (Bennett 2005).  Larval fish have been observed in Montezuma 
Slough (Wang 1986), Suisun Slough in Suisun Marsh (Moyle 2002), the Napa 
River estuary (Stillwater Sciences 2006), the Sacramento River above Rio Vista, 
and Cache, Lindsey, Georgiana, Prospect, Beaver, Hog, Sycamore, and Barker 
sloughs (USFWS 1996).  During wet years, Delta Smelt can be found spawning 
throughout most of the Delta, Suisun Marsh, and west to the Napa River (Herbold 
et al. 1992).  

Although spawned eggs have not been found in the field, it is theorized that 
spawning occurs on hard substrates such as rocks, gravel, and tree roots (Herbold 
et al. 1992, Bennett 2000, Moyle 2002) in relatively low velocity currents 
(Swanson et al. 1998).  Although smelt can be found within a wide salinity range, 
from 0 to 18.4 ppt (Swanson et al. 2000), spawning probably occurs within a 
narrow range of salinity—likely from 2–7 ppt. Spawning apparently can occur at 
temperatures ranging from 45-72°F (7-22°C) (Moyle 2002), but most often takes 
place between 45 and 59°F (7 and 15°C) (Wang 1986). 

Spawning is thought to occur at night during new or full moons when the tide is 
low (Moyle 2002).  Females (2.3-2.8 in [59-70 mm] SL) typically lay between 
1,200 and 2,600 eggs (Moyle et al. 1992) and the relationship between female size 
(FL) and fecundity has been determined to be: Number of eggs = 0.266FL2.089 
(Mager 1996).  Most adults die after spawning, although a small number remain 
in the population for a second year (Moyle 2002) and may contribute 
disproportionately to the egg supply because of their increased size (3.5-4.7 in 
[90-120 mm] SL) (Moyle 2002). 

9B.10.3.2 Hatching and Larval Distribution 
No data are available on optimal temperature for survival of embryos, though 
some data suggest that high temperatures correspond to low hatching success and 
low embryo survival (R. Mager, unpubl. data; as cited in Winternitz and 
Wadsworth 1997).  According to Moyle (2002), “it is likely that survival 
decreases as temperature increases beyond 18°C [64°F].”  At temperatures 
between 59 and 62°F (14.8 and 16.5°C), embryonic development is reported to 
take approximately 9-13 days (Mager 1996).  Although hatching has been 
detected from late February to June, peak hatching typically occurs in April.  

Newly hatched smelt begin feeding on rotifers and other microscopic prey 
approximately 4-5 days after hatching, maintaining a position just above the 
bottom with the help of a large oil globule that makes them semi-buoyant (Mager 
1996).  The swim bladder and fins are fully developed several weeks later, and 
larvae rise up into the water column (Moyle 2002).  During high outflow periods, 
larvae are distributed more widely as the spawning range extends further west 
when Delta outflows are high (Hobbs et al. 2007).  Dege and Brown (2004) found 
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2004; Sommer and Mejia 2013).  As larvae grow and water temperatures increase 
in the Delta (to approximately 23°C), their distribution shifts towards the low 
salinity zone (Dege and Brown 2004; Nobriga et al. 2008), where they circulate 
with the abundant zooplankton (Moyle 2002).  By fall, the centroid of Delta Smelt 
distribution is tightly coupled with X2 (Sommer et al. 2011; Sommer and Mejia 
2013).  

Sommer and Mejia (2013) conducted a General Additive Model (GAM) analysis 
of Delta Smelt catch data from the 20-mm survey to determine suitable habitat 
parameters.  They found larval Delta Smelt are more frequently captured in turbid 
and low salinity water.  The analysis also showed that larval smelt presence in the 
survey peaked when water temperatures reach 20°C with low capture probability 
below 10°C and above 25°C.  

The abundance of suitable rearing habitat for larvae varies from year to year, 
depending upon when peak spawning occurs.  Peak larval density may occur as 
late as July or August.  Base flows and pulse flows that transport and provide 
behavioral cues for Delta Smelt larvae and juveniles from February through June 
may not be adequate if larval peaks occur in July or August.  

9B.10.3.3 Juvenile Rearing and Growth 
The specific geographic area critical to the maintenance of suitable rearing habitat 
for Delta Smelt extends eastward from Carquinez Strait, up the Sacramento River 
to its confluence with Three Mile Slough (at RM 9), and south along the 
San Joaquin River including Big Break (USFWS 1996).  Within this area, Delta 
Smelt typically rear in shallow (less than 10 ft [3 m]), open estuarine waters 
(Moyle 2002), in salinities ranging from 2-7 ppt (Swanson and Cech 1995) where 
“fresh and brackish water mix and hydrodynamics are complex as a result of the 
meeting of tidal and riverine currents” (Moyle 2002).  These conditions are 
typically most common in Suisun Bay, which provides vital nursery habitat for 
Delta Smelt.  When the mixing zone is located in Suisun Bay, it provides optimal 
conditions for algal and zooplankton growth, an important food source for Delta 
Smelt (Moyle 2002).  When freshwater outflow is low, the mixing zone moves 
further up into the deeper, narrow channels of the Delta and Sacramento River, 
reducing food availability and total area available to the smelt (Moyle 2002). 

Water quality preferences and thresholds for Delta Smelt are not well 
documented.  Winternitz and Wadsworth (1997) observed that fewer Delta Smelt 
were collected in areas of higher temperatures than in areas of lower 
temperatures.  Because other factors were not controlled, it is not clear whether 
temperature or other factors were driving Delta Smelt distribution.  Nobriga et al. 
(2000) reported that Delta Smelt tolerated slightly higher water temperatures at a 
salinity of 4 ppt than in fresh water, but noted that further study is needed of these 
potentially interacting factors.  Similar to larvae, a GAM analysis of the tow net 
survey data shows that suitable smelt habitat is best defined by water clarity, 
specific conductance (salinity), water temperature (Nobriga et al. 2008).  As 
previously noted, some juvenile smelt will remain in the Sacramento Deep Water 
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and offers some temperature refuge, which may explain why smelt remain in this 
freshwater habitat when most other smelt at this life stage are in found in the low 
salinity zone. 

Planktonic copepods, cladocerans, amphipods, and, to a lesser extent, insect 
larvae, are the primary prey items for Delta Smelt (Moyle 2002).  Delta Smelt 
larvae have more specific prey-size requirements for first feeding.  In a study 
conducted in the northern estuary and Delta, Lott (1998) found that smaller size 
classes of Delta Smelt tended to consume more nauplii and juvenile copepods, 
while larger size classes consumed more adult copepods.  It appears that food 
availability after yolk-sac absorption is critical in determining success of Delta 
Smelt (Nobriga 1998).  However, it is not known if a limited food supply 
contributes to reduced year-class success and therefore has population-level 
implications.  

Juvenile Delta Smelt grow rapidly, typically reaching 1.6-2 inches (40-50 mm) 
FL by early August (Radtke 1966, Moyle et al. 1992).  Growth rate appears to be 
dependent on the quality and abundance of food (Moyle 2002).  Adult length 
(2.2-2.8 inches [55-70 mm] SL) is typically reached by September, or 
approximately 7-9 months after hatching (Moyle 2002).  By fall, Delta Smelt are 
fully capable of altering their distribution to suitable habitat.  Using a GAM 
approach, Feyrer et al. (2007) showed that Delta Smelt habitat is best defined by 
turbidity and specific conductance (salinity).  Unlike the other analyses, Feyrer 
et al. (2011) converted the GAM model results to a habitat index for Delta Smelt, 
showing that habitat improves and expands for Delta Smelt when X2 is in Suisun 
Bay compared to when X2 is located at or above the confluence.  The relationship 
between the habitat index and X2 is asymptotic, whereby the index does not 
increase when X2 is greater than 74 km or decrease when X2 is below 81 km. 
Feyrer et al. (2007) was also able to demonstrate that when the habitat index is 
higher (i.e., X2 is west of the confluence), it has a positive effect on subsequent 
juvenile abundance of Delta Smelt.  

Larvae and young juveniles are affected by entrainment during the spring and 
early summer.  As Delta Smelt become adults, they migrate downstream to 
brackish water areas in the fall and winter and are considered less vulnerable to 
diversion effects.  Pre-spawning adults migrating back into freshwater to spawn in 
the late winter and early spring become vulnerable to entrainment effects once 
again. 

The quantity and suitability of Delta Smelt habitat increases with higher outflow 
(Bennett 2005).  When the near-bottom mixing zone is contained within Suisun 
Bay and when adequate outflow from both the Sacramento and San Joaquin rivers 
have allowed downstream movement, young Delta Smelt are dispersed more 
widely throughout a large expanse of shallow-water and marsh habitat than when 
the isohaline is upstream in the narrower, deeper Delta sloughs and channels.  If 
smelt use this habitat and their distribution is wider and shifted downstream, 
subsequent entrainment in the winter will be reduced.  Habitat conditions suitable 
for transport of larvae and juveniles are needed as early as February 1 and as late 
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as August 31, because the spawning season varies from year to year and starts as 1 
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early as December and extends until July (USFWS 1996).  Adequate river flow is 
necessary to provide this transport to Suisun Bay and to maintain rearing habitat 
(USFWS 1996).  

Spawning adults become vulnerable to entrainment effects during the winter and 
spring (Kimmerer 2008).  Combined particle tracking models and 20 mm survey 
distributions suggest Delta Smelt population losses from entrainment at the Banks 
and Jones pumping plants are directly correlated with X2 position and might 
reach an estimated 20-40 percent when X2 moves landward of 37 mi (60 km).  
Maintaining X2 in a favorable location (i.e., away from Central and South Delta) 
during the spawning period of Delta Smelt reduces their exposure to the effects of 
reverse flow in the southern Delta channels (California Resources Agency 2007).  
Larvae and young juveniles typically follow the direction of spring flows 
downstream into the estuary.  Reverse flows have been shown to direct larvae and 
young juvenile smelt toward the pumps and salvage of adult Delta Smelt is very 
low or zero during years when Old and Middle River flows are positive 
(i.e., away from the export facilities) (California Resources Agency 2007).  
A favorable location for X2 during this period is defined as seaward of 40 mi 
(65 km) from the Golden Gate Bridge based on a 14-day running average 
(California Resources Agency 2007). 

The abundance of many local estuarine taxa has tended to increase in years when 
flows into the estuary are high and the X2 location is pushed seaward (Jassby 
et al. 1995), implying that over the range of historical experience the quantity or 
suitability of estuarine habitat increases when outflows are high.  Feyrer et al. 
(2007) reported that fall environmental quality has declined over the long-term in 
the core range of Delta Smelt, including Suisun Bay and the Delta.  This decline 
was largely due to changes in salinity in Suisun Bay and the western Delta, and 
changes in water clarity within the Delta.  Baxter et al. (2008) reported the long-
term environmental quality declines for Delta Smelt and Striped Bass are defined 
by a lowered probability of occurrence in samples based on changes in specific 
conductance and Secchi depth. 

Planktonic copepods, cladocerans, amphipods, and, to a lesser extent, insect 
larvae, are the primary prey items for Delta Smelt (Moyle 2002).  Delta Smelt 
larvae have more specific prey-size requirements for first feeding.  In a study 
conducted in the northern estuary and Delta, Lott (1998) found that smaller size 
classes of Delta Smelt tended to consume more nauplii and juvenile copepods, 
while larger size classes consumed more adult copepods.  It appears that food 
availability after yolk-sac absorption is critical in determining success of Delta 
Smelt (Nobriga 1998).  However, it is not known if a limited food supply 
contributes to reduced year-class success and therefore has population-level 
implications.  

The overbite clam has been associated with large changes in phytoplankton 
abundance in San Francisco Bay and the western Delta (Carlton et al. 1990), 
causing a decrease in abundance of other species that depend on phytoplankton 
(zooplankton) for food.  Due in part to its efficiency in filtering water, the clarity 
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of Suisun Bay and delta waters has increased.  This has affected Delta Smelt by 1 
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reducing food supply and increasing its susceptibility to predation. 

9B.10.4 Population Trends 
California Department of Fish and Wildlife has conducted several long-term 
monitoring surveys that have been used to index the relative abundance of Delta 
Smelt.  The 20-mm Survey has been conducted every year since 1995.  This 
survey targets late-stage Delta Smelt larvae.  Most sampling has occurred from 
April to June.  The Summer Townet Survey (TNS) has been conducted nearly 
every year since 1959.  This survey targets 38-mm Striped Bass, but collects 
similar-sized juvenile Delta Smelt.  Most sampling has occurred from June to 
August.  The Fall Midwater Trawl Survey (FMWT has been conducted nearly 
every year since 1967.  This survey also targets age-0 Striped Bass, but collects 
Delta Smelt longer than 40 mm.  The FMWT samples monthly from September to 
December.  These abundance index time series document the long-term decline of 
the Delta Smelt. 

Early statistical assessments of Delta Smelt population dynamics concluded that 
the relative abundance of the adult Delta Smelt population had only a very weak 
influence on subsequent juvenile abundance (Sweetnam and Stevens 1993).  
Thus, early attempts to looked for environmental variables that were directly 
correlated with interannual abundance variation (e.g., Stevens and Miller 1983; 
Moyle et al. 1992; Sweetnam and Stevens 1993; Jassby et al. 1995).  Because 
these analyses did not find strong support for an outflow-abundance linkage, the 
prevailing conceptual model was that multiple interacting factors had caused the 
Delta Smelt decline (Moyle et al. 1992; Bennett and Moyle 1995; Bennett 2005).  
It has also recently been noted that Delta Smelt’s FMWT index is partly 
influenced by concurrent environmental conditions (Feyrer et al. 2007; 2011).  

It is now recognized that Delta Smelt abundance plays an important role in 
subsequent smelt abundance.  Bennett (2005) examined (1) the influence of adult 
stock (FMWT) on the next generation of juveniles (TNS); (2) the influence of the 
juvenile stock (TNS) on the subsequent adult stock (FMWT); (3) the influence of 
the FMWT on the following year’s FMWT and on the FMWT two years later, 
and (4) the influence of the TNS abundance on the following year’s TNS and on 
the TNS 2 years later.  His conclusions were that (1) 2-year-old Delta Smelt might 
play an important role in Delta Smelt population dynamics, (2) it was not clear 
whether juvenile production was a density-independent or density dependent 
function of adult abundance, and (3) adult production was a density-dependent 
function of juvenile abundance and the carrying capacity of the estuary to support 
this life-stage transition had declined over time.  These conclusions are also 
supported by Maunder and Deriso (2011).  

Delta Smelt were historically one of the most common species in the 
San Francisco Estuary, but exhibited significant declines during the 1980s (DFG 
2000).  Kimmerer (2002) and Thomson et al. (2010) reported a Delta Smelt step-
decline during 1981-1982.  Prior to this decline, the stock-recruit data are 
consistent with “Ricker” type density-dependence where increasing adult 

Draft LTO EIS 9B-131 



Appendix 9B: Aquatic Species Life History Accounts  

abundance resulted in decreased juvenile abundance.  Since the decline, 1 
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recruitment has been positively and essentially linearly related to prior adult 
abundance, suggesting that reproduction has been basically density-independent 
for about the past 30 years.  In contrast to the transition among generations, the 
weight of scientific evidence strongly supports the hypothesis that, at least over 
the history of IEP fish monitoring, Delta Smelt has experienced density-
dependence during the juvenile stage of its life cycle (i.e., between the summer 
and fall) (Bennett 2005; Maunder and Deriso 2011).  The most relevant aspect of 
this juvenile density dependence is that the carrying capacity of the estuary for 
Delta Smelt has likely declined (Bennett 2005). 

Therefore, it is now thought that the Delta Smelt population decline has occurred 
for two basic reasons.  First, the compensatory density-dependence that 
historically enabled juvenile abundance to rebound from low adult numbers 
stopped happening.  This change had occurred by the early 1980s as described 
above.  The reason is still not known, but the consequence of the change is that 
for the past several decades, adult abundance has driven juvenile production in a 
largely density-independent manner.  Thus, if numbers of adults or adult 
fecundity decline, juvenile production will also decline (Kimmerer 2011).  
Second, because juvenile carrying capacity has declined, juvenile production hits 
a ‘ceiling’ at a lower abundance than it once did.  This limits adult abundance and 
possibly per capita fecundity, which cycles around and limits the abundance of 
the next generation of juveniles.  The mechanism causing carrying capacity to 
decline is likely due to the long-term accumulation of adverse changes in both 
physical and biological aspects of habitat during the summer to fall (Bennett et al. 
2008; Feyrer et al. 2007; 2011; Maunder and Deriso 2011).  
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9B.11 Longfin Smelt (Spirinchus thaleichthys) 

9B.11.1 Legal Status 
Federal:  Candidate for listing as Endangered  
State:  Threatened 

Longfin Smelt is a state-listed threatened species throughout its range in 
California (DFG 2009).  USFWS denied a petition for Federal listing because the 
population in California (and specifically the San Francisco Bay) was not 
believed to be sufficiently genetically isolated from other populations (USFWS 
2009).  The Center for Biological Diversity challenged the merits of this 
determination.  In 2011, USFWS entered into a settlement agreement with the 
Center for Biological Diversity and agreed to conduct a rangewide status review 
and prepare a 12-month finding to be published by September 30, 2011.  The 
12-month finding on the petition to list the San Francisco Bay-Delta population of 
the Longfin Smelt as endangered or threatened was completed in March 2012.  
USFWS determined that listing the Longfin Smelt rangewide was not warranted 
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but precluded by other higher priority listing actions (USFWS 2012). 

9B.11.2 Distribution 
Populations of the Longfin Smelt have been found in estuaries along the Pacific 
coast from Prince William Sound, Alaska, to the Sacramento-San Joaquin estuary 
(USFWS 2012).  The largest population occupies the Sacramento-San Joaquin 
estuary, with a smaller population in Humboldt Bay and the Eel River (Moyle 
2002).  They may occur throughout the year in the estuary and lowest reaches of 
the Klamath River, but little is known of this population. 

9B.11.3 Life History and Habitat Requirements 
Longfin Smelt typically live in bays and estuaries and make seasonal migrations.  
During winter, they congregate for spawning in the upper reaches of the bays and 
lower reaches of the river deltas.  Juvenile and adult Longfin Smelt have been 
found throughout the year in salinities ranging from pure fresh water to pure 
seawater, although once past the juvenile stage, they are typically collected in 
waters with salinities ranging from 14 to 28 ppt (Baxter 1999).  Within the Delta, 
adult Longfin Smelt occupy water at temperatures from 16 to 20°C (61 to 68°F) 
and spawn in water with temperatures from 5.6 to 14.5°C (41 to 58°F) (Wang 
1986).  

Longfin Smelt have been observed in their winter and spring spawning period as 
far upstream as Isleton in the Sacramento River, Santa Clara shoal in the 
San Joaquin system, Hog Slough off the South-Fork Mokelumne River, and Old 
River south of Indian Slough (DFG 2009).  Exact spawning locations in the Delta 
are unknown and may vary from year to year, depending on environmental 
conditions.  However, it seems likely that spawning locations consist of the 
overlap of appropriate conditions of flow, temperature, and salinity with 
appropriate substrate (Rosenfield 2010).  Most individuals die after spawning, but 
occasionally a female may live to spawn a second time. 

Longfin Smelt congregate in deep waters near the low salinity zone near X2 
during the spawning period, and they likely make short runs upstream, possibly at 
night, to spawn from these locations (DFG 2009, Rosenfield 2010).  Longfin 
Smelt in the Delta may spawn as early as November and as late as June, although 
spawning typically occurs from January to April (DFG 2009, Moyle 2002).  The 
adhesive eggs are deposited on rocks or aquatic plants in the freshwater sections 
of bays and river deltas. Baxter et al. (2010) found that female Longfin Smelt 
produced between 1,900 and 18,000 eggs, with fecundity greater in fish with 
greater lengths.   

Larval Longfin Smelt less than 12 mm (0.5 inch) in length are buoyant because 
they have not yet developed an air bladder; as a result, they occupy the upper one-
third of the water column.  Longfin Smelt develop an air bladder at approximately 
12 to 15 mm (0.5 to 0.6 inch) in length and are able to migrate vertically in the 
water column.  At this time, they shift habitat and live in the bottom two-thirds of 
the water column (DFG 2009).  Longfin Smelt are dispersed broadly in the Delta 
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distances.  Longfin Smelt larvae are dispersed farther downstream during high 
freshwater flows (Dege and Brown 2004).  They spend approximately 21 months 
of their 24-month life cycle in brackish or marine waters (Baxter 1999, Dege and 
Brown 2004).  In the Bay-Delta, most Longfin Smelt spend their first year in 
Suisun Bay and Marsh.  The remainder of their life is spent in the San Francisco 
Bay or the Gulf of Farallones (Moyle 2008).  Based on monthly survey results, 
Rosenfield and Baxter (2007) inferred that the majority of Longfin Smelt from the 
Bay-Delta migrate out of the estuary after the first winter of their life cycle and 
return during late fall to winter of their second year.  They noted that migration 
out of the estuary into nearby coastal waters is consistent with captures of Longfin 
Smelt in the coastal waters of the Gulf of Farallones and hypothesized that the 
movement is a behavioral response to warm water temperatures during summer 
and early fall in the shallows of south San Francisco Bay and San Pablo Bay.  
Some Longfin Smelt may stay in the ocean and not re-enter fresh water to spawn 
until the end of their third year.  

In the Bay-Delta, calanoid copepods such as Pseudodiatomus forbesi and 
Eurytemora sp., as well as the cyclopoid copepod Acanthocyclops vernali, are the 
primary prey of Longfin Smelt during the first few months of their lives 
(approximately January through May) (Slater 2008).  The Longfin Smelt’s diet 
shifts to include mysids such as opossum shrimp (Neomysis mercedis) and other 
small crustaceans (Acanthomysis sp.) as soon as they are large enough (20 to 
30 mm [0.78 to 1.18 inches]) to consume these larger prey items (DFG 2009).  

Longfin Smelt numbers in the Bay-Delta have declined significantly since the 
1980s (Rosenfield and Baxter 2007, Baxter et. al. 2010).  Rosenfield and Baxter 
(2007) confirmed the positive correlation between Longfin Smelt abundance and 
freshwater flow that had been previously documented by others (Stevens and 
Miller 1983, Baxter 1999, Kimmerer 2002), noting that abundances of both adults 
and juveniles were significantly lower during the 1987–94 drought than during 
either the pre- or post-drought periods.  Abundance of Longfin Smelt has 
remained low since 2000, even though freshwater flows increased during several 
of these years (Baxter et al. 2010).  Abundance indices derived from the FMWT, 
Bay Study Midwater Trawl, and Bay Study Otter Trawl show marked declines in 
Longfin Smelt populations from 2002 to 2009.  Longfin Smelt abundance over 
the last decade is the lowest recorded in the 40-year history of DFG’s FMWT 
monitoring surveys (USFWS 2012).  

Research on declines of Longfin Smelt and other pelagic fish species in the 
Bay-Delta since 2002 (referred to as pelagic organism decline) have most recently 
been summarized in the Interagency Ecological Program 2010 Pelagic Organism 
Decline Work Plan and Synthesis of Results (Baxter et al. 2010).  Although there 
is substantial uncertainty about the causal mechanisms underlying the pelagic 
organism decline, reduced Delta freshwater flows have been identified as one of 
several key factors believed to contribute to recent declines in the abundance of 
Longfin Smelt (Baxter et al. 2010).  
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9B.12 Eulachon (Thaleichthys pacificus) 

9B.12.1 Legal Status 
Federal:  Threatened  
State:  Species of Special Concern 

9B.12.2 Summary 
Eulachon are anadromous fish that occur in the lower portions of certain rivers 
draining into the northeastern Pacific Ocean, ranging from northern California to 
the southeastern Bering Sea in Bristol Bay, Alaska (Scott and Crossman 1973, 
Willson et al. 2006).  

The southern population of Pacific Eulachon consists of populations spawning in 
rivers south of the Nass River in British Columbia, Canada, to and including the 
Mad River in California (NMFS 2009).  On March 18, 2010, NMFS listed the 
southern DPS of Pacific Eulachon as threatened under the ESA (NMFS 2010); 
critical habitat was designated in 2011 (NMFS 2011).  The Klamath River is near 
the southern limit of the range of Eulachon (Eulachon BRT 2010).  

Spawning occurs in gravel riffles, with hatching about a month later.  The larvae 
generally move downstream to the estuary following hatching. 

Large spawning aggregations of Pacific Eulachon used to regularly occur in the 
Klamath River (Fry 1979), migrating in March and April to spawn, but they rarely 
moved more than 8 miles inland (NRC 2004).  DFW sampled in the Klamath 
River from 1989 to 2003 with no Pacific Eulachon captures (USDI and DFG 
2011).  The Yurok Tribe sampled extensively for Pacific Eulachon in early 2011, 
and although tribal fishermen did not capture Pacific Eulachon from the Klamath 
River itself, they did recover Pacific Eulachon from the surf zone at the mouth of 
the river (USDI and DFG 2011).  
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9B.13 Striped Bass (Morone saxatilis) 

9B.13.1 Legal Status 
Federal:  None 
State:  None 

Striped Bass are native to the Atlantic Coast of North America and were 
introduced to California in 1879.  Striped Bass are a large (>1 meter), long-lived 
(>10 years) species.  They are widespread in the San Francisco Estuary watershed 
as juveniles and adults.  Striped Bass move regularly from salt to fresh water.  
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reservoirs) and large cool rivers for spawning.  Striped Bass spend most of their 
lives in estuaries.  

9B.13.2 Distribution in Affected Area 
Adult Striped Bass are distributed mainly in the lower bays and ocean during the 
summer, and in the Delta during fall and winter.  Spawning takes place in the 
spring (April–June), at which time Striped Bass swim upstream to spawning 
grounds.  In the Sacramento River, most spawning takes place between RM 77.7 
and RM 121.2 (Moyle 2002).  After spawning, adults move downstream into the 
Delta and bays (Blunt 1962). 

9B.13.3 Life History and Habitat Requirements 
Female Striped Bass mature at between 4 and 6 years of age and can spawn every 
year.  In the Delta and Sacramento and San Joaquin rivers, spawning occurs from 
April to June at temperatures between 14°C and 21°C.  Eggs are free-floating and 
negatively buoyant, and hatch in about two days as they drift downstream, with 
larvae occurring in shallow and open waters of the lower reaches of the 
Sacramento and San Joaquin rivers, the Delta, Suisun Bay, Montezuma Slough, 
and Carquinez Strait.  Location of spawning varies based on temperature, flow, 
and salinity (Turner 1972).  In the Yolo Bypass, Harrell and Sommer (2003) 
observed that flow pulses immediately preceding floodplain inundation triggered 
upstream movement of Striped Bass, resulting in successful spawning.  During 
low flow years, spawning occurs within the Delta itself. 

Newly hatched Striped Bass feed off their yolk sac for up to 8 days (Wang 1986), 
after which they start feeding on zooplankton.  Larvae in the Sacramento River 
migrate into the water column from April to mid-June (Stevens 1966).  In the 
Sacramento River, embryos and larvae are carried into the Delta and Suisun Bay 
(Moyle 2002).  In the San Joaquin River, embryos remain in the same general 
area where spawning took place, as freshwater outflow is balanced by tidal 
currents (Moyle 2002).  When larval bass from both rivers begin to feed, they are 
concentrated in the most productive part of the estuary—where freshwater and 
salt water meet or near X2 (Moyle 2002). 

Striped Bass are tolerant of a wide range of environmental conditions, surviving 
temperatures up to 25°C (77ºF) (and up to 34°C [93ºF] for shorter periods), rapid 
temperature swings, low oxygen levels between 3 and 5 milligrams per liter 
(mg/L), and high turbidity (Moyle 2002).  Hassler (1988), in a summary of 
environmental tolerance studies, reported that Striped Bass could tolerate 
dissolved oxygen concentrations ranging from 3 to 20 mg/L, and a pH range of 
6 to 10, although the optimum level ranged from 6 to 12 mg/L and 7 to 9, 
respectively.  The information compiled by Hassler (1988) suggested juveniles 
preferred rearing temperatures of 24 to 26°C (60.8 to 66.2°F).  As Striped Bass 
grow, their temperature preference shifts towards cooler water (Hill et al. 1989).  
Adult Striped Bass appear to prefer water temperatures ranging from 20 to 24°C 
(68 to 75.2°F) (Emmett et al. 1991). 
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with age (Lal et al. 1977, Hill et al. 1989).  Eggs and larvae reportedly thrive at 
salinities less than 3 practical salinity units (psu) (Mansueti 1958, Dovel 197l), 
and can tolerate salinities of 8 to 9 psu without ill effects (Morgan and Rasin 
1973).  Adults can apparently tolerate salinities from 0 to 34 psu or more (Rogers 
and Westin 1978), with a range of 10 to 20 psu reported as optimal for larger 
juveniles (Bogdanov et al. 1967).  

9B.13.4 Biotic Interactions 
Striped Bass are pelagic, opportunistic predators, feeding on invertebrates and 
fishes.  They tend to exhibit a roving school foraging strategy (Pickard et al. 
1982).  Larval and juvenile Striped Bass feed on invertebrates such as copepods 
or opossum shrimp.  In the San Francisco Bay area, juvenile bass form small 
schools or feeding groups (Skinner 1962) with specific prey varying with fish 
size, habitat, and season (Hill et al. 1989). 

Striped Bass are a top predator in the Delta and are considered major predators on 
fish (Thomas 1967).  Fish become important in the diet of juveniles when they 
reach a FL of 130 to 350 mm, especially late in the summer when young-of-the-
year Striped Bass and shad become available (Moyle 2002).  Striped Bass are 
primarily piscivorous as subadults, when they reach 250 to 470 mm FL 
(approximately age 2+).  Stevens (1966) found that the importance of fish in the 
diet of subadult (260 to 470 mm FL) and adult (>380 mm FL) Striped Bass in the 
Sacramento-San Joaquin estuary varied seasonally.  Fish were most prevalent in 
the diet of subadults in fall, and occurred most frequently in the diet of adults in 
fall and winter.  Adult Striped Bass feed primarily on smaller Striped Bass, 
threadfin shad, and juvenile salmonids, as well as pelagic ocean fishes (Moyle 
2002).  Striped Bass can successfully switch to feeding on novel prey (Moyle 
2002).  Striped Bass are considered important predators on juvenile salmon in the 
Sacramento River (Tucker et al. 1998, Moyle 2002).  Average populations of 
1.7 million adults during the late 1960s to early 1970s, and 1.25 million adults 
during 1967-1991 (USFWS 1995), likely exerted considerable predation pressure 
on outmigrating juvenile salmon (Yoshiyama et al. 1998).  The impact of Striped 
Bass on Delta Smelt and Sacramento Splittail is not known (Moyle 2002).  Delta 
Smelt were occasional prey fish for Striped Bass in the early 1960s (Turner and 
Kelley 1966) but went undetected in a recent study of predator stomach contents 
(Nobriga and Feyrer 2007).  Striped Bass are likely the primary predator of 
juvenile and adult Delta Smelt given their spatial overlap in pelagic habitats 
(NMFS 2009).  

Though Striped Bass may commonly exhibit a roving school foraging strategy 
(Pickard et al. 1982), they appear to take advantage of prey that is concentrated at 
screened diversions or pumps, and may be partially responsible for the decline of 
some native fishes, including salmon, thicktail chub, and Sacramento perch 
(Tucker et al. 1998).  Striped Bass are considered to be a primary cause of 
juvenile salmon mortality at the state water-export facility in the south Delta 
(USFWS 1995).  Tucker et al. (1998) observed Striped Bass preying heavily on 
juvenile Chinook Salmon that passed through the diversion facilities at Red Bluff 
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by Thomas (1967) to be a major food item in the diet of Striped Bass in the spring 
and early summer during smolt outmigration through the Sacramento and 
San Joaquin rivers and Delta. 

The introduction of the overbite clam in the 1980s has been associated with large 
decreases in zooplankton and phytoplankton densities in San Francisco Bay and 
the western Delta (Carlton et al.1990), which has decreased the amount of food 
available for larval and juvenile Striped Bass.  The population responses of 
juvenile Striped Bass to winter-spring outflows changed after the overbite clam 
invasion as young Striped Bass relative abundance stopped responding to outflow 
altogether (Sommer et al. 2007).  In addition to decreased copepod densities, the 
principal historic copepod food source, Eurytemora affinis, for larval and juvenile 
Striped Bass has largely been replaced by alien copepod species that may be 
energetically less desirable (Meng and Orsi 1991). 

Within the Delta, adult Striped Bass feed primarily on Threadfin Shad and 
juvenile Striped Bass.  Thus, when shortages of alternate prey exist, survival rates 
of juvenile bass may decrease as they become increasingly important to adult 
diets, resulting in an unusually high response to decreased productivity in the 
Delta (Moyle 2002). 
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9B.14.1 Legal Status 
Federal:  Endangered 
State:  None 

Three distinct forms of Killer Whales, termed residents, transients, and offshores, 
are recognized in the northeastern Pacific Ocean.  Resident Killer Whales in U.S. 
waters are distributed from Alaska to California, with four distinct communities 
recognized: Southern, Northern, Southern Alaska, and Western Alaska (Krahn 
et al. 2002, 2004).  Resident Killer Whales are fish eaters and live in stable 
matrilineal pods.  Of these, only the Southern Resident Distinct Population 
Segment (DPS) is listed as endangered. 

The designated critical habitat does not overlap with the action area for this 
consultation, nor are there any discernible changes to the physical environment 
that occur within designated critical that could be correlated to project operations.  
The only potential effects of project operations on the identified physical or 
biological features essential to conservation would be to prey quantity, quality, 
and availability.  Project operations have the potential to affect only a portion of 
juvenile salmon originating in California’s Central Valley streams.  As discussed 
earlier, salmon originating in California streams are estimated to contribute 
between 3 and 5 percent of the salmon population off the Washington coast based 
on analysis of troll catches.  These estimates were made based on data collected 
during the time of year when the Southern Residents are present.  As discussed 
above, the majority of the fish attributed to California streams that are affected by 
the project are expected to be hatchery fish. 

9B.14.2 Distribution  
The Southern Resident Killer Whale DPS is designated as endangered under the 
ESA (NMFS 2005).  This DPS primarily occurs in the inland waters of 
Washington state and southern Vancouver Island, particularly during the spring, 
summer, and fall, but members of the population have been observed off coastal 
California in Monterey Bay, near the Farallon Islands, and off Point Reyes 
(Heimlich-Boran 1988, Felleman et al. 1991, Olson 1998, Osborne 1999, NMFS 
2005).  The action area is outside of the DPS’s designated Critical Habitat, which 
is in Washington state (NMFS 2006a). 

9B.14.3 Life History and Habitat Requirements 
Southern Resident Killer Whales spend a significant portion of the year in the 
inland waterways of the Strait of Georgia, Strait of Juan de Fuca, and Puget 
Sound, particularly during the spring, summer, and fall, when all three pods are 
regularly present in the Georgia Basin (defined as the Georgia Strait, San Juan 
Islands, and Strait of Juan de Fuca) (Heimlich-Boran 1988, Felleman et al. 1991, 
Olson 1998, Osborne 1999).  The Southern Resident population consists of three 
pods, identified as J, K, and L pods.  Typically, K and L pods arrive in May or 
June and spend most of their time in this core area until departing in October or 
November.  During this time, both pods also make frequent trips lasting a few 
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2000).  J pod continues to spend intermittent periods of time in the Georgia Basin 
and Puget Sound during late fall, winter, and early spring. 

While the Southern Residents are in inland waters during the warmer months, all 
of the pods concentrate their activities in Haro Strait, Boundary Passage, the 
southern Gulf Islands, the eastern end of the Strait of Juan de Fuca, and several 
localities in the southern Georgia Strait (Heimlich-Boran 1988, Felleman et al. 
1991, Olson 1998, Ford et al. 2000).  In general, they spend less time elsewhere, 
including other sections of the Georgia Strait, Strait of Juan de Fuca, and San Juan 
Islands, Admiralty Inlet west of Whidbey Island, and Puget Sound.  Individual 
pods are similar in their preferred areas of use (Olson 1998), although there are 
some seasonal and temporal differences in certain areas visited by each pod 
(Hauser 2006).  For example, J pod visits Rosario Strait more frequently than K or 
L pods (Hauser 2006).  The movements of Southern Resident Killer Whales relate 
to those of their preferred prey—salmon.  Pods commonly seek out and forage in 
areas where salmon occur, especially those associated with migrating salmon 
(Heimlich-Boran 1986, 1988; Nichol and Shackleton 1996).  Notable locations of 
particularly high use include Haro Strait and Boundary Passage, the southern tip 
of Vancouver Island, Swanson Channel off North Pender Island, and the mouth of 
the Fraser River delta, which is visited by all three pods in September and 
October (Felleman et al. 1991, Ford et al. 2000).  These sites are major corridors 
for migrating salmon. 

Wild female Southern Resident Killer Whales give birth to their first surviving 
calf between the ages of 12 and 16 years (mean = about 14.9 years) (Olesiuk et al. 
1990, Matkin et al. 2003).  Females produce an average of 5.4 surviving calves 
during a reproductive life span lasting about 25 years (Olesiuk et al. 1990).  Males 
become sexually mature at body lengths ranging from 5.2 to 6.4 meters, which 
corresponds to between the ages of 10 and 17.5 years (mean = about 15 years) 
(Christensen 1984, Perrin and Reilly 1984, Duffield and Miller 1988, Olesiuk 
et al. 1990), and are presumed to remain sexually active throughout their adult 
lives (Olesiuk et al. 1990). 

Southern Resident Killer Whales are known to consume 22 species of fish and 
one species of squid (Scheffer and Slipp 1948; Ford et al. 1998, 2000; Ford and 
Ellis 2005; Saulitis et al. 2000).  Ford and Ellis (2005) found that salmon 
represent over 96 percent of the prey consumed during the spring, summer, and 
fall.  Chinook Salmon were selected over other species, comprising over 
70 percent of the identified salmonids taken.  This preference occurred despite the 
much lower abundance of Chinook in the study area in comparison to other 
salmonids and is probably related to the species’ large size, high fat and energy 
content, and year-round occurrence in the area.  Other salmonids eaten in smaller 
amounts include chum (22 percent of the diet), pink (3 percent), coho (2 percent), 
sockeye (less than 1 percent), and steelhead (less than 1 percent) (Ford and Ellis 
2005).  This work suggested an overall preference of these whales for Chinook 
during the summer and fall, but also revealed extensive feeding on chum salmon 
in the fall. 
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Chinook Salmon abundance (Ward et al. 2009, Ford et al. 2009).  Southern 
Resident Killer Whales could potentially be affected by changes in salmon 
populations caused by the Proposed Action, because their survival and fecundity 
appear dependent on the abundance of Chinook Salmon (Ward et al. 2009, Ford 
et al. 2009).  

Chinook Salmon originating from the Fraser River are the dominant prey of 
resident Killer Whales in the summer months when they are usually in inland 
marine waters (Hanson et al. 2010).  Less is known of their diet during the 
remainder of the year (September through May), when they spend much of their 
time in outer coastal waters, and may range from central California to northern 
British Columbia (Hanson et al. 2010).  However, it is believed likely that they 
preferentially feed on Chinook Salmon when available, and roughly in proportion 
to their relative abundance (Hanson et al. 2010).  Hanson et al. (2010) found 
Southern Resident stomachs to contain several different ESUs of salmon, 
including Central Valley fall-run Chinook Salmon.  

NMFS (2008) estimated the biological requirements of Southern Resident Killer 
Whales including the diet composition and number of salmon the population 
requires in their coastal range.  NMFS estimated that the current population of 
Southern Residents at the time (87) would be required to consume between 
392,555 and 470,288 salmon based on diet compositions and bioenergetic needs 
in their coastal range.  These estimates were based on Chinook Salmon 
comprising 70 to 88 percent of their diet. 

Salmon originating in California streams are estimated to contribute 3 percent of 
the salmon population off the Washington coast based on genetic stock 
identification (GSI) of Washington troll catch in May of 1981 and 1982 (Utter 
et al. 1983).  Research in the mid-1970s estimated California’s contribution at 
5 percent (Wright 1976).  More recent data from Collaborative Research on 
Oregon Ocean Salmon using GSI estimate that 59 percent of salmon analyzed 
from the Oregon commercial harvest (June–October 2006) were Central Valley 
fall-run or spring-run Chinook Salmon (https://fp.pacificfishtrax.org/portal/).  It is 
important to note that these percentages could vary during different years or 
seasons. 

Reclamation funds the operation and maintenance of the Coleman, Livingstone, 
and Nimbus hatcheries.  These hatcheries have a combined yearly production goal 
of 17,200,000 Chinook Salmon smolts.  DWR funds the operation of the Feather 
River hatcheries for production of approximately 8 million Chinook Salmon 
smolts annually (yearly production goal). 

Analysis of Chinook Salmon otoliths in 1999 and 2002 found that the contribution 
of hatchery-produced fish (from the Sacramento and San Joaquin river system) 
made up approximately 90 percent of the ocean fishery off the central California 
coast from Bodega Bay to Monterey Bay (Barnett-Johnson et al. 2007).  Similar 
studies have not been completed to assess the percentage that Central Valley 
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Washington coasts, but it suggests that hatchery fish would likely be the majority. 

Based on observations of captive Killer Whales, studies have extrapolated the 
energy requirements of wild Killer Whales and estimate an average size value for 
the five salmon species combined.  Osborne (1999) estimated that adult Killer 
Whales would consume 28 to 34 adult salmon per day, and that younger Killer 
Whales (less than 13 years of age) would consume about 15 to 17 salmon per day 
to meet their daily energy requirements.  Extrapolating these results, the Southern 
Resident population (approximately 90 individuals) would consume about 
750,000 to 850,000 adult salmon per year.  

9B.14.4 Population Trends 
Some evidence suggests that until the mid- to late-1800s, the Southern Resident 
Killer Whale population may have numbered more than 200 animals (Krahn et al. 
2002).  This estimate was based, in part, on a recent genetic analysis of 
microsatellite DNA, which found that the genetic diversity of the Southern 
Resident population resembles that of the Northern Residents (Barrett-Lennard 
2000, Barrett-Lennard and Ellis 2001), and concluded that the two populations 
were possibly once similar in size.  Recent efforts to assess the Killer Whale 
population during the past century have been hindered by an absence of empirical 
information prior to 1974 (NMFS 2006b).  For example, a report by Scheffer and 
Slipp (1948) is the only pre-1974 account of Southern Resident abundance in the 
area, and it merely noted that the species was “frequently seen” during the 1940s 
in the Strait of Juan de Fuca, northern Puget Sound, and off the coast of the 
Olympic Peninsula, with smaller numbers along Washington’s outer coast.  
Olesiuk et al. (1990) estimated the Southern Resident population size in 1967 to 
be 96 animals.  At about this time, marine mammals became popular attractions in 
zoos and marine parks, which increased the demand for interesting and exotic 
display animals.  Between 1967 and 1973, it is estimated that 47 Killer Whales, 
mostly immature, were taken from the Southern Resident population for public 
display.  The rapid removal of individual whales caused an immediate decline in 
numbers (Ford et al. 2000).  By 1971, the level of removal decreased the 
population by about 30 percent, to approximately 67 whales (Olesiuk et al. 1990).  
In 1993, two decades after the live capture of Killer Whales ended, the three 
Southern Resident pods—J, K, and L—totaled 96 animals (Ford et al. 2000). 

Over the past decade, the Southern Resident population has fluctuated.  For 
example, the population appeared to experience a period of recovery by 
increasing to 99 whales in 1995, but then declined by 20 percent to 79 whales in 
2001 (-3.3 percent per year) before another slight increase to 83 whales in 2003 
(Ford et al. 2000, Carretta et al. 2004).  NMFS (2008) estimated the 2007 
population to be 87 whales.  The population estimate in 2006 was approximately 
90 animals (+3.5 percent per year since 2001); the decline in the 1990s, unstable 
population status, and population structure (e.g., few reproductive age males and 
non-calving adult females) continue to be causes for concern.  Moreover, it is 
unclear whether the recent increasing trend will continue because these 
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Appendix 9C 1 

Reclamation Salmon Mortality Model 2 

Analysis Documentation 3 

This appendix provides information about the methods and assumptions used for 4 
the Coordinated Long-Term Operation of the Central Valley Project (CVP) and 5 
State Water Project (SWP) Environmental Impact Statement (EIS) analysis using 6 
the Bureau of Reclamation (Reclamation) Salmon Mortality Model.  It is 7 
organized in two main sections that are briefly described below: 8 

• Section 9C.1: Reclamation Salmon Mortality Model Methodology and 9 
Assumptions 10 

– The EIS Salmon Mortality analysis uses the Reclamation Salmon 11 
Mortality model to quantify salmon early life stage (pre-spawned eggs, 12 
fertilized eggs, and pre-emergent fry) losses on the Trinity, Sacramento, 13 
Feather, American, and Stanislaus Rivers.  This section briefly describes 14 
the overall analytical approach and assumptions of the Reclamation 15 
Salmon Mortality model.  16 

• Section 9C.2:  Reclamation Salmon Mortality Model Results 17 

– This section presents the salmon early life stage (pre-spawned eggs, 18 
fertilized eggs, and pre-emergent fry) mortality percentage of Trinity 19 
River Fall-Run, Sacramento River fall-run, late fall-run, spring-run, and 20 
winter-run, Feather River fall-run, American River fall-run, and Stanislaus 21 
River fall-run Chinook Salmon.  Statistics are presented in tabular format. 22 

9.C.1 Reclamation Salmon Mortality Model 23 
Methodology and Assumptions 24 

9.C.1.1 Reclamation Salmon Mortality Model Methodology 25 
The Reclamation Salmon Mortality Model simulates the early life stage mortality 26 
of Chinook Salmon along reaches of the Trinity (below Lewiston Dam to Burnt 27 
Ranch), Sacramento (below Keswick Dam to Princeton), Feather (below the Fish 28 
Dam to the Sacramento River confluence), American (below Nimbus Dam to the 29 
Sacramento River confluence), and Stanislaus Rivers (below Goodwin Dam to 30 
Riverbank).  The model sets an initial spawning distribution along the different 31 
river reaches (as a percentage) and uses water temperature data to simulate egg 32 
development and mortality based on temperature relationships specified in the 33 
model.  Daily water temperature results for the Sacramento, American, and 34 
Stanislaus rivers come from the HEC5Q models; and monthly water temperature 35 
results for the Trinity and Feather rivers come from the Reclamation Temperature 36 
Model are used as an input to Reclamation Salmon Mortality Model.  The final 37 
output from the Reclamation Salmon Mortality Model used in this analysis is the 38 
resulting annual percent mortality.  Operations Criteria and Plan (OCAP) 39 
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Biological Assessment (BA) Appendix L (Reclamation 2008) provides detailed 1 
description of the Reclamation Salmon Mortality Model structure, assumptions, 2 
and processes. 3 

9.C.1.2 Reclamation Salmon Mortality Model Analysis Scenario 4 
Assumptions 5 

This section describes the assumptions for the Reclamation Salmon Mortality 6 
Model analysis for the No Action Alternative, Second Basis of Comparison, and 7 
other alternatives. 8 

The following CalSim II model simulations were performed as the basis of 9 
evaluating the impacts of the other alternatives: 10 

• No Action Alternative 11 
• Second Basis of Comparison 12 

The following model simulations of other alternatives were performed: 13 

• Alternative 1 – for simulation purposes, considered the same as Second Basis 14 
of Comparison 15 

• Alternative 2 – for simulation purposes, considered the same as No Action 16 
Alternative 17 

• Alternative 3 18 

• Alternative 4 – for simulation purposes, considered the same as Second Basis 19 
of Comparison. 20 

• Alternative 5 21 

Assumptions for each of these alternatives were developed with the surface water 22 
modeling tools and are described in Appendix 5A, Section B. 23 

Alternative 1 modeling assumptions are the same as the Second Basis of 24 
Comparison, and Alternative 2 modeling assumptions are the same as the No 25 
Action Alternative; therefore, the assumptions for those alternatives are not 26 
discussed separately in this document. 27 

Assumptions for each of these alternatives are reflected to monthly CalSim II 28 
flow data that are used in the HEC5Q and Reclamation Temperature Models to 29 
generate flow and water temperature data that are then used in the Reclamation 30 
Salmon Mortality Model.  Table 9C.1 provides the assumed spawning 31 
distributions for fall-, late fall-, winter-, and spring-Run Chinook Salmon on the 32 
Sacramento River in simulating various scenarios in this EIS.  The OCAP BA 33 
Appendix L (Reclamation 2008) Tables L-2 to L-5 provide the assumed spawning 34 
distributions for Trinity River, Feather River, American River, and Stanislaus 35 
River fall-run Chinook Salmon. 36 
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Table 9C.1 Upper Sacramento River Spawning Distributions 1 

Reach No. River Reach 
  Spawning Distribution (%)  

Fall Late Fall Winter Spring 

UPPER 1 Keswick Dam – ACID Dam 16.28% 67.6% 45.03% 12.43% 

 2 ACID Dam – Hwy 44 5.48% 5.0% 42.09% 32.77% 

 3 Hwy 44 – Upper Anderson Bridge 12.26% 3.7% 12.23% 27.66% 

 4 Upper Anderson Bridge – Balls 
Ferry 16.19% 7.9% 0.26% 10.90% 

 5 Balls Ferry – Jellys Ferry 23.08% 8.0% 0.28% 8.75% 

 6 Jellys Ferry – Bend Bridge 6.61% 1.0% 0.06% 2.58% 

 7 
Bend Bridge – Red Bluff Pumping 
Plant (previously Red Bluff Diversion 
Dam) 

3.48% 0.5% 0.00% 0.83% 

 Total – Upper Salmon Reach  83.37% 93.8% 99.95% 95.92% 

MIDDLE 8 Red Bluff Pumping Plant – Tehama 
Bridge 10.82% 3.1% 0.05% 4.08% 

 9 Tehama Bridge – Woodson Bridge 3.07% 1.2% 0.00% 0.00% 

 10 Woodson Bridge – Hamilton City 1.82% 1.1% 0.00% 0.00% 

 Total – Middle Salmon Reach  15.71% 5.4% 0.05% 4.08% 

LOWER 11 Hamilton City – Ord Ferry 0.82% 0.6% 0.00% 0.0% 

 12 Ord Ferry – Princeton 0.10% 0.2% 0.00% 0.0% 

 Total – Lower Salmon Reach  0.92% 0.8% 0.0% 0.0% 

NOTE: 2 
Sacramento River salmon spawning distributions were revised based on average 3 
2003-2014 redd survey data, provided by David Swank at National Marine Fisheries 4 
Service in April 2015. 5 

9.C.2 Reclamation Salmon Mortality Model Results 6 

Results are provided for each of the following runs separately: 7 

• No Action Alternative 8 
• Second Basis of Comparison 9 
• Alternative 1 10 
• Alternative 3 11 
• Alternative 5 12 

In addition, the same statistics are provided for the following comparisons to 13 
establish changes of the alternative with respect to one of the bases of 14 
comparison: 15 

• Alternative 1 compared to No Action Alternative 16 
• Alternative 3 compared to No Action Alternative 17 
• Alternative 5 compared to No Action Alternative 18 
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• No Action Alternative compared to Second Basis of Comparison 1 
• Alternative 1 compared to Second Basis of Comparison 2 
• Alternative 3 compared to Second Basis of Comparison 3 
• Alternative 5 compared to Second Basis of Comparison 4 

The results are provided as tables summarizing the annual losses with long-term 5 
averages over the 82-year CalSim II simulation period.  Averages are also 6 
provided by water year type.   7 

The following results are presented in this section: 8 

• B.1. Sacramento River Percent Salmon Loss Summary – Fall-Run Chinook 9 
Salmon  10 

• B.2. Sacramento River Percent Salmon Loss Summary – Late Fall-Run 11 
Chinook Salmon 12 

• B.3. Sacramento River Percent Salmon Loss Summary – Spring-Run Chinook 13 
Salmon 14 

• B.4. Sacramento River Percent Salmon Loss Summary – Winter-Run Chinook 15 
Salmon 16 

• B.5. Trinity River Percent Salmon Loss Summary – Fall-Run Chinook 17 
Salmon 18 

• B.6. American River Percent Salmon Loss Summary – Fall-Run Chinook 19 
Salmon 20 

• B.7. Feather River Percent Salmon Loss Summary – Fall-Run Chinook 21 
Salmon 22 

• B.8. Stanislaus River Percent Salmon Loss Summary – Fall-Run Chinook 23 
Salmon 24 

9.C.3 References 25 

Reclamation (Bureau of Reclamation). 2008. 2008 Central Valley Project and 26 
State Water Project Operations Criteria and Plan Biological Assessment, 27 
Appendix L Reclamation Salmon Mortality Model. 28 
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Table B-1. Sacramento River Percent Mortality - Fall-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 17.0 --- -0.1
Wet 10.7 --- -0.8

Above Normal 10.5 --- -1.3
Below Normal 15.3 --- 0.1

Dry 17.3 --- -0.1
Critical 37.9 --- 2.4

Second Basis of Comparison

Long-term Average 17.1 0.1
Wet 11.5 0.8 ---

Above Normal 11.9 1.3 ---
Below Normal 15.2 -0.1 ---

Dry 17.4 0.1 ---
Critical 35.5 -2.4 ---

Alternative 3

Long-term Average 16.8 -0.2 -0.3
Wet 11.3 0.6 -0.2

Above Normal 11.6 1.0 -0.3
Below Normal 14.7 -0.7 -0.6

Dry 16.9 -0.4 -0.5
Critical 35.6 -2.3 0.1

Alternative 5

Long-term Average 16.9 -0.1 -0.2
Wet 10.6 0.0 -0.8

Above Normal 10.4 -0.1 -1.4
Below Normal 15.0 -0.3 -0.2

Dry 17.0 -0.3 -0.5
Critical 38.5 0.6 3.0

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the Sacramento Valley 40-30-30 

Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.
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Table B-2. Sacramento River Percent Mortality - Late Fall-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 3.1 --- 0.4
Wet 3.1 --- 0.8

Above Normal 2.4 --- 0.5
Below Normal 2.5 --- -0.1

Dry 2.7 --- 0.1
Critical 4.8 --- 0.2

Second Basis of Comparison

Long-term Average 2.7 -0.4
Wet 2.2 -0.8 ---

Above Normal 1.9 -0.5 ---
Below Normal 2.6 0.1 ---

Dry 2.5 -0.1 ---
Critical 4.6 -0.2 ---

Alternative 3

Long-term Average 2.7 -0.4 0.0
Wet 2.3 -0.8 0.0

Above Normal 1.8 -0.6 -0.1
Below Normal 2.6 0.1 0.0

Dry 2.6 -0.1 0.1
Critical 4.6 -0.2 -0.1

Alternative 5

Long-term Average 3.1 0.0 0.4
Wet 3.0 0.0 0.8

Above Normal 2.4 0.0 0.5
Below Normal 2.4 -0.1 -0.1

Dry 2.7 0.0 0.2
Critical 4.9 0.1 0.2

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the Sacramento Valley 40-30-30 

Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.
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Table B-3. Sacramento River Percent Mortality - Spring-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 21.9 --- 0.7
Wet 6.3 --- -2.4

Above Normal 4.8 --- -2.4
Below Normal 13.3 --- 0.8

Dry 19.4 --- 0.7
Critical 84.8 --- 10.4

Second Basis of Comparison

Long-term Average 21.1 -0.7
Wet 8.6 2.4 ---

Above Normal 7.2 2.4 ---
Below Normal 12.5 -0.8 ---

Dry 18.6 -0.7 ---
Critical 74.3 -10.4 ---

Alternative 3

Long-term Average 21.1 -0.7 0.0
Wet 8.4 2.1 -0.3

Above Normal 7.3 2.4 0.0
Below Normal 10.8 -2.5 -1.6

Dry 17.5 -1.9 -1.1
Critical 78.1 -6.6 3.8

Alternative 5

Long-term Average 21.9 0.1 0.8
Wet 6.3 0.0 -2.4

Above Normal 4.9 0.0 -2.4
Below Normal 13.3 0.0 0.8

Dry 18.1 -1.3 -0.6
Critical 87.4 2.6 13.1

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the Sacramento Valley 40-30-30 

Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.
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Table B-4. Sacramento River Percent Mortality - Winter-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 5.0 --- 0.7
Wet 0.6 --- -0.1

Above Normal 0.1 --- 0.0
Below Normal 0.2 --- -0.8

Dry 0.3 --- 0.0
Critical 31.4 --- 5.4

Second Basis of Comparison

Long-term Average 4.3 -0.7
Wet 0.6 0.1 ---

Above Normal 0.1 0.0 ---
Below Normal 1.0 0.8 ---

Dry 0.3 0.0 ---
Critical 26.0 -5.4 ---

Alternative 3

Long-term Average 4.2 -0.8 -0.1
Wet 0.6 0.1 0.0

Above Normal 0.1 0.0 0.0
Below Normal 1.0 0.7 0.0

Dry 0.3 -0.1 0.0
Critical 25.3 -6.0 -0.7

Alternative 5

Long-term Average 4.6 -0.4 0.3
Wet 0.6 0.0 -0.1

Above Normal 0.1 0.0 0.0
Below Normal 0.3 0.0 -0.8

Dry 0.3 0.0 0.0
Critical 28.9 -2.5 2.9

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the Sacramento Valley 40-30-30 

Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.
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Table B-5. Trinity River Percent Mortality - Fall-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 4.0 --- 0.2
Wet 1.3 --- -0.6

Above Normal 1.5 --- 0.2
Below Normal 3.8 --- 0.5

Dry 2.5 --- 0.2
Critical 14.8 --- 1.8

Second Basis of Comparison

Long-term Average 3.7 -0.2
Wet 1.9 0.6 ---

Above Normal 1.2 -0.2 ---
Below Normal 3.4 -0.5 ---

Dry 2.3 -0.2 ---
Critical 13.0 -1.8 ---

Alternative 3

Long-term Average 3.7 -0.2 0.0
Wet 1.9 0.5 -0.1

Above Normal 1.2 -0.2 0.0
Below Normal 3.2 -0.6 -0.2

Dry 2.2 -0.3 -0.1
Critical 13.3 -1.5 0.3

Alternative 5

Long-term Average 3.9 0.0 0.2
Wet 1.3 0.0 -0.6

Above Normal 1.4 0.0 0.2
Below Normal 3.6 -0.2 0.3

Dry 2.5 0.0 0.2
Critical 14.9 0.1 1.9

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the Sacramento Valley 40-30-30 

Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.
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Table B-6. American River Percent Mortality - Fall-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 23.2 --- 0.2
Wet 22.6 --- -0.6

Above Normal 23.2 --- 0.6
Below Normal 23.5 --- 2.0

Dry 22.9 --- -0.1
Critical 25.0 --- 0.1

Second Basis of Comparison

Long-term Average 23.1 -0.2
Wet 23.2 0.6 ---

Above Normal 22.7 -0.6 ---
Below Normal 21.5 -2.0 ---

Dry 23.0 0.1 ---
Critical 24.9 -0.1 ---

Alternative 3

Long-term Average 23.2 -0.1 0.1
Wet 23.2 0.6 -0.1

Above Normal 22.6 -0.6 0.0
Below Normal 21.8 -1.7 0.3

Dry 22.9 0.0 -0.1
Critical 25.4 0.4 0.6

Alternative 5

Long-term Average 23.0 -0.3 -0.1
Wet 22.7 0.1 -0.5

Above Normal 22.5 -0.7 -0.2
Below Normal 22.5 -1.0 1.0

Dry 22.9 0.0 -0.1
Critical 24.7 -0.3 -0.2

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the Sacramento Valley 40-30-30 

Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.
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Table B-7. Feather River Percent Mortality - Fall Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 7.2 --- 0.2
Wet 4.6 --- 2.8

Above Normal 3.4 --- 0.2
Below Normal 8.4 --- -0.9

Dry 7.7 --- -0.9
Critical 14.5 --- -3.0

Second Basis of Comparison

Long-term Average 7.0 -0.2
Wet 1.7 -2.8 ---

Above Normal 3.1 -0.2 ---
Below Normal 9.2 0.9 ---

Dry 8.6 0.9 ---
Critical 17.4 3.0 ---

Alternative 3

Long-term Average 6.0 -1.1 -0.9
Wet 1.9 -2.7 0.1

Above Normal 2.9 -0.4 -0.2
Below Normal 6.8 -1.6 -2.4

Dry 7.8 0.0 -0.8
Critical 14.6 0.2 -2.8

Alternative 5

Long-term Average 6.9 -0.2 -0.1
Wet 4.5 0.0 2.8

Above Normal 3.2 -0.2 0.1
Below Normal 10.6 2.3 1.4

Dry 7.4 -0.3 -1.1
Critical 13.9 -0.6 -3.6

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the Sacramento

Valley 40-30-30 Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.
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Table B-8. Stanislaus River Percent Mortality - Fall-Run Chinook Salmon

Percent 

Mortality

Difference from No Action 

Alternative

Difference from Second Basis of 

Comparison

% % %

No Action Alternative

Long-term Average 7.0 --- -0.4
Wet 1.6 --- 0.1

Above Normal 5.3 --- -0.1
Below Normal 4.4 --- 0.3

Dry 4.9 --- -0.3
Critical 14.4 --- -1.5

Second Basis of Comparison

Long-term Average 7.4 0.4
Wet 1.5 -0.1 ---

Above Normal 5.4 0.1 ---
Below Normal 4.1 -0.3 ---

Dry 5.1 0.3 ---
Critical 15.9 1.5 ---

Alternative 3

Long-term Average 6.2 -0.8 -1.2
Wet 1.6 0.0 0.1

Above Normal 4.0 -1.3 -1.4
Below Normal 3.8 -0.6 -0.3

Dry 4.2 -0.7 -0.9
Critical 13.4 -1.0 -2.5

Alternative 5

Long-term Average 8.5 1.5 1.0
Wet 1.8 0.2 0.3

Above Normal 6.4 1.1 1.0
Below Normal 6.1 1.6 2.0

Dry 7.0 2.2 1.9
Critical 16.9 2.5 1.0

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the San Joaquin

Valley 60-20-20 Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999); projected to Year 2030.
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SALMOD Analysis Documentation 
This appendix provides information about the methods and assumptions used for 
the Remanded Biological Opinions on the Coordinated Long-Term Operation of 
the Central Valley Project (CVP) and State Water Project (SWP) Environmental 
Impact Statement (EIS) analysis using the SALMOD model.  It is organized in 
two main sections that are briefly described below: 

• Section 9D.1: SALMOD Methodology and Assumptions 

– The analysis uses the SALMOD model to quantify fall-run, late fall-run, 
spring-run, and winter-run Chinook Salmon survival and mortality for 
different life-stages within the Sacramento River, specifically from below 
Keswick Dam to the Red Bluff Pumping Plant (previously at Red Bluff 
Diversion Dam).  This section briefly describes the overall analytical 
approach and assumptions of the SALMOD Model.  

• Section 9D.2: SALMOD Model Results 

– This section presents the production (survival) and mortality by life-stages 
and various causes of Sacramento River fall-run, late fall-run, spring-run, 
and winter-run Chinook Salmon.  Statistics are presented in exceedance 
plots and in tabular format. 

9D.1 SALMOD Methodology and Assumptions 

9D.1.1 SALMOD Methodology 
The SALMOD model simulates the life-stage dynamics of fall-run, late fall-run, 
spring-run, and winter-run Chinook Salmon populations within the Sacramento 
River, from below Keswick Dam to the Red Bluff Diversion Dam.  The model 
uses daily flow and temperature data from the Sacramento River HEC5Q model 
to simulate the annual growth, movement, and mortality of the various riverine 
life stages of the four Chinook Salmon populations based on an initial annual 
adult population that resets each biological year.  The dynamics simulated are 
based on assumptions and relations specified in the model.  The final output from 
SALMOD used in this analysis is annual production (number of surviving 
members of each life-stage) and annual mortality based on a variety of factors, 
including temperature and habitat (flow) based mortality.  The 2008 Operations 
Criteria and Plan (OCAP) Biological Assessment (BA), Appendix P provides 
detailed description of the SALMOD model structure, assumptions, and processes 
(Reclamation 2008). 
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9D.1.2 SALMOD Analysis Scenario Assumptions 1 
2 
3 

4 
5 

6 
7 

8 

9 
10 

11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

This section describes the assumptions for the SALMOD analysis for the 
No Action Alternative, Second Basis of Comparison, and other alternatives. 

The following CalSim II model simulations were performed as the basis of 
evaluating the impacts of the other alternatives: 

• No Action Alternative 
• Second Basis of Comparison 

The following model simulations of other alternatives were performed: 

• Alternative 1 – for simulation purposes, considered the same as Second Basis 
of Comparison 

• Alternative 2 – for simulation purposes, considered the same as No Action 
Alternative 

• Alternative 3 

• Alternative 4 – for simulation purposes, considered the same as Second Basis 
of Comparison. 

• Alternative 5 
Assumptions for each of these alternatives were developed with the surface water 
modeling tools and are described in Appendix 5A, Section B. 

Alternative 1 modeling assumptions are the same as the Second Basis of 
Comparison, and Alternative 2 modeling assumptions are the same as the 
No Action Alternative; therefore, the assumptions for those alternatives are not 
discussed separately in this document. 

Assumptions for each of these alternatives are reflected in monthly CalSim II 
flow data that are used in the Sacramento River HEC5Q Model to generate daily 
flow and temperature data that are input to the SALMOD model.  For this 
analysis, the initial population of adult were assumed to be 23,356 for fall-run, 
5,545 for late fall-run, 500 for spring-run, and 4,108 for winter-run based on 
geometric mean of 2003-2014 GrandTab escapement data provided by David 
Swank at the National Marine Fisheries Service (NMFS) in April 2015.  For 
spring-run, the number of adults in the mainstem Sacramento River are 
significantly low (arithmetic mean of 69).  Based on further discussion with 
NMFS, 500 adults were assumed as the input in SALMOD.  The assumed 
spawning distribution by reach is shown in Table 9D.1.  Assumptions of the 
spawning distributions were based on average 2003-2014 Redd survey data, 
provided by David Swank at NMFS in April 2015. 
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Table 9D.1 Upper Sacramento River Spawning Distributions. 1 

2 

3 

4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 

River Reach 

Spawning 
Distribution 

(%) 
Fall 

Spawning 
Distribution 

(%) 
Late Fall 

Spawning 
Distribution 

(%) 
Spring 

Spawning 
Distribution 

(%) 
Winter 

Keswick Dam – Anderson 
Cottonwood Irrigation District 
(ACID) Dam 

19.50 71.30 12.80 45.10 

ACID Dam – Highway 44 
Bridge 

6.60 5.20 33.90 42.10 

Highway 44 Bridge – Airport 
Road Bridge 

14.70 3.90 29.70 12.20 

Airport Road Bridge – Balls 
Ferry 

19.40 8.90 11.10 0.30 

Balls Ferry – Battle Creek 12.50 5.90 7.40 0.10 

Battle Creek – Jellys Ferry 15.20 3.10 1.50 0.10 

Jellys Ferry – Bend Bridge 8.00 1.20 2.60 0.10 

Bend Bridge – Red Bluff 
Pumping Plant (previously 
Red Bluff Diversion Dam) 

4.20 0.60 0.80 0.00 

 

9D.2 SALMOD Results  

Results are provided for each of the following runs separately: 

• No Action Alternative 
• Second Basis of Comparison 
• Alternative 1 
• Alternative 3 
• Alternative 5 
In addition, the same statistics are provided for the following comparisons to 
establish changes of the alternative with respect to one of the bases of 
comparison: 

• Alternative 1 compared to No Action Alternative 
• Alternative 3 compared to No Action Alternative 
• Alternative 5 compared to No Action Alternative 
• No Action Alternative compared to Second Basis of Comparison 
• Alternative 1 compared to Second Basis of Comparison 
• Alternative 3 compared to Second Basis of Comparison 
• Alternative 5 compared to Second Basis of Comparison 

Draft LTO EIS 9D-3  
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The first set of results is provided as probability of exceedance curves of annual 1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 

12 
13 
14 
15 

16 

17 
18 
19 

production and mortality for the four Sacramento River salmonid populations.  
For this analysis, exceedance plots for annual production and mortality were 
generated based on the 82-year CalSim II time period for each of the alternatives 
and basis of comparison.  Differences among alternatives were evaluated using 
the exceedance probability corresponding to varying levels of survival.  The 
results are provided at the end of this appendix in the following subsections: 

• B.1. Fall-Run Chinook Salmon 
• B.2. Late Fall-Run Chinook Salmon  
• B.3. Spring-Run Chinook Salmon 
• B.4. Winter-Run Chinook Salmon 

The second set of results is provided as tables summarizing the comparison 
between alternatives of annual production and mortality with long-term averages 
over the entire CalSim II simulation period.  Averages are also provided by water 
year type. 

9D.3 References 

Reclamation (Bureau of Reclamation).  2008.  2008 Central Valley Project and 
State Water Project Operations Criteria and Plan Biological Assessment, 
Appendix P SALMOD Model. 
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2   
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Figure B-1-1. Annual Potential Production for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-2.  Annual Mortality for Fall-Run Chinook Salmon - Eggs

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-3.  Annual Mortality for Fall-Run Chinook Salmon - Fry

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-4.  Annual Mortality for Fall-Run Chinook Salmon - Pre-Smolt

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-5.  Annual Mortality for Fall-Run Chinook Salmon - Immature Smolt

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-6.  Annual Mortality for Fall-Run Chinook Salmon - Pre- & Immature Smolts

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-7.  Annual Mortality for Fall-Run Chinook Salmon - All Lifestages

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-8. Incubation - Habitat based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-9. Super-imposition - Habitat based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-10. Fry - Habitat based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-11. Pre-smolt - Habitat based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-12. Immature Smolt - Habitat based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

50,000

100,000

150,000

200,000

250,000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

A
n

n
u

al
 M

o
rt

al
it

y 
(#

 o
f 

fi
sh

/y
e

ar
)

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-18 July 2015



Figure B-1-13. Total Habitat based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-14. Pre-Spawn Mortality - Temperature based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-15. Eggs - Temperature based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-16. Fry - Temperature based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-17. Pre-smolt - Temperature based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-18. Immature Smolt - Temperature based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-19. Total Temperature based Annual Mortality for Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 16,838,069
Alternative 1 17,037,309
Difference 199,240
Percent Difference³ 1

Wet (32.5%)

No Action Alternative 16,537,313
Alternative 1 16,525,365
Difference -11,948
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 15,696,855
Alternative 1 15,746,827
Difference 49,972
Percent Difference 0
Below Normal (17.5%)

No Action Alternative 17,922,930
Alternative 1 17,847,310
Difference -75,620
Percent Difference 0
Dry (22.5%)

No Action Alternative 17,754,135
Alternative 1 17,934,726
Difference 180,590
Percent Difference 1
Critical (15%)

No Action Alternative 15,800,949
Alternative 1 16,930,799
Difference 1,129,850
Percent Difference 7

Table B-1-1. Annual Potential Production for Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 7,894,954 4,684,028 272,676 47,521 320,197
Alternative 1 7,110,950 4,709,109 269,215 49,405 318,621
Difference -784,003 25,081 -3,461 1,885 -1,576
Percent Difference³ -10 1 -1 4 0

Wet (32.5%)

No Action Alternative 6,019,065 5,201,105 74,435 15,865 90,301
Alternative 1 6,023,551 5,129,591 71,744 16,838 88,581
Difference 4,486 -71,514 -2,692 973 -1,719
Percent Difference 0 -1 -4 6 -2
Above Normal (12.5%)

No Action Alternative 11,831,604 5,007,353 161,828 32,005 193,834
Alternative 1 11,326,553 5,120,441 96,157 31,173 127,329
Difference -505,051 113,088 -65,672 -833 -66,505
Percent Difference -4 2 -41 -3 -34
Below Normal (17.5%)

No Action Alternative 4,975,839 4,911,742 266,079 45,556 311,635
Alternative 1 4,943,736 4,895,243 284,538 50,880 335,418
Difference -32,103 -16,499 18,459 5,324 23,783
Percent Difference -1 0 7 12 8
Dry (22.5%)

No Action Alternative 6,357,019 4,408,740 501,702 61,525 563,227
Alternative 1 5,846,335 4,371,799 440,615 59,727 500,342
Difference -510,683 -36,940 -61,087 -1,798 -62,885
Percent Difference -8 -1 -12 -3 -11
Critical (15%)

No Action Alternative 14,391,374 3,441,525 458,729 110,322 569,051
Alternative 1 10,379,320 3,744,097 566,311 117,959 684,270
Difference -4,012,054 302,572 107,582 7,638 115,220
Percent Difference -28 9 23 7 20

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-1-2. Annual Mortality by Life Stage for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 5,949,693 6,949,486 12,899,179
Alternative 1 5,010,581 7,128,100 12,138,680
Difference -939,112 178,614 -760,499
Percent Difference³ -16 3 -6

Wet (32.5%)

No Action Alternative 927,546 10,382,925 11,310,471
Alternative 1 485,103 10,756,621 11,241,723
Difference -442,443 373,695 -68,747
Percent Difference -48 4 -1
Above Normal (12.5%)

No Action Alternative 11,689,545 5,343,245 17,032,790
Alternative 1 11,136,551 5,437,771 16,574,323
Difference -552,994 94,526 -458,468
Percent Difference -5 2 -3
Below Normal (17.5%)

No Action Alternative 4,200,054 5,999,162 10,199,216
Alternative 1 4,155,751 6,018,646 10,174,397
Difference -44,304 19,484 -24,819
Percent Difference -1 0 0
Dry (22.5%)

No Action Alternative 5,983,150 5,345,836 11,328,986
Alternative 1 5,469,925 5,248,551 10,718,477
Difference -513,224 -97,285 -610,509
Percent Difference -9 -2 -5
Critical (15%)

No Action Alternative 14,038,861 4,363,089 18,401,950
Alternative 1 10,019,091 4,788,596 14,807,687
Difference -4,019,770 425,507 -3,594,263
Percent Difference -29 10 -20

3 Relative difference of the Annual average

Table B-1-3. Annual Mortality by Cause for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 5,139,812 1,955,690 799,452 154 4,683,874 10,275 309,922 12,899,179
Alternative 1 4,292,224 2,108,590 710,136 151 4,708,958 8,069 310,552 12,138,680
Difference -847,588 152,900 -89,315 -3 25,084 -2,206 630 -760,499
Percent Difference³ -16 8 -11 -2 1 -21 0 -6

Wet (32.5%)

No Action Alternative 213,200 5,097,346 708,520 428 5,200,677 5,398 84,903 11,310,471
Alternative 1 76,487 5,544,710 402,355 446 5,129,145 5,816 82,766 11,241,723
Difference -136,713 447,364 -306,165 18 -71,532 417 -2,137 -68,747
Percent Difference -64 9 -43 4 -1 8 -3 -1
Above Normal (12.5%)

No Action Alternative 11,397,132 146,831 287,640 34 5,007,318 4,738 189,095 17,032,790
Alternative 1 10,875,176 194,605 256,772 9 5,120,432 4,595 122,734 16,574,323
Difference -521,956 47,774 -30,868 -26 113,113 -144 -66,361 -458,468
Percent Difference -5 33 -11 -74 2 -3 -35 -3
Below Normal (17.5%)

No Action Alternative 4,050,002 780,040 145,797 60 4,911,682 4,196 307,440 10,199,216
Alternative 1 4,055,314 789,925 98,496 25 4,895,218 1,915 333,503 10,174,397
Difference 5,312 9,886 -47,300 -35 -16,465 -2,280 26,064 -24,819
Percent Difference 0 1 -32 -58 0 -54 8 0
Dry (22.5%)

No Action Alternative 5,226,978 377,492 752,548 0 4,408,740 3,623 559,604 11,328,986
Alternative 1 4,603,020 378,293 865,023 0 4,371,799 1,883 498,459 10,718,477
Difference -623,959 801 112,475 0 -36,940 -1,740 -61,145 -610,509
Percent Difference -12 0 15 0 -1 -48 -11 -5
Critical (15%)

No Action Alternative 11,740,400 395,039 2,255,935 0 3,441,525 42,525 526,526 18,401,950
Alternative 1 7,750,732 392,537 2,236,052 0 3,744,097 32,307 651,963 14,807,687
Difference -3,989,668 -2,502 -19,884 0 302,572 -10,218 125,438 -3,594,263
Percent Difference -34 -1 -1 0 9 -24 24 -20

3 Relative difference of the Annual average

Table B-1-4. Annual Mortality by Cause and Life Stage for Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 5,139,812 1,449,851 505,839 799,452 154 4,683,874 4,419 268,257 5,856 41,665 12,899,179
Alternative 1 4,292,224 1,473,372 635,217 710,136 151 4,708,958 3,312 265,903 4,757 44,648 12,138,680
Difference -847,588 23,521 129,379 -89,315 -3 25,084 -1,106 -2,354 -1,099 2,984 -760,499
Percent Difference³ -16 2 26 -11 -2 1 -25 -1 -19 7 -6

Wet (32.5%)

No Action Alternative 213,200 3,859,065 1,238,281 708,520 428 5,200,677 4,236 70,199 1,162 14,703 11,310,471
Alternative 1 76,487 3,907,496 1,637,214 402,355 446 5,129,145 4,203 67,541 1,613 15,225 11,241,723
Difference -136,713 48,431 398,933 -306,165 18 -71,532 -33 -2,659 451 522 -68,747
Percent Difference -64 1 32 -43 4 -1 -1 -4 39 4 -1
Above Normal (12.5%)

No Action Alternative 11,397,132 67,263 79,569 287,640 34 5,007,318 3,300 158,529 1,438 30,567 17,032,790
Alternative 1 10,875,176 114,650 79,955 256,772 9 5,120,432 3,015 93,141 1,579 29,593 16,574,323
Difference -521,956 47,387 386 -30,868 -26 113,113 -285 -65,387 141 -974 -458,468
Percent Difference -5 70 0 -11 -74 2 -9 -41 10 -3 -3
Below Normal (17.5%)

No Action Alternative 4,050,002 246,033 534,007 145,797 60 4,911,682 2,887 263,192 1,308 44,248 10,199,216
Alternative 1 4,055,314 257,762 532,163 98,496 25 4,895,218 1,115 283,424 801 50,079 10,174,397
Difference 5,312 11,729 -1,844 -47,300 -35 -16,465 -1,773 20,232 -508 5,832 -24,819
Percent Difference 0 5 0 -32 -58 0 -61 8 -39 13 0
Dry (22.5%)

No Action Alternative 5,226,978 377,492 0 752,548 0 4,408,740 1,403 500,298 2,220 59,306 11,328,986
Alternative 1 4,603,020 378,293 0 865,023 0 4,371,799 423 440,192 1,460 58,267 10,718,477
Difference -623,959 801 0 112,475 0 -36,940 -980 -60,107 -760 -1,038 -610,509
Percent Difference -12 0 0 15 0 -1 -70 -12 -34 -2 -5
Critical (15%)

No Action Alternative 11,740,400 395,039 0 2,255,935 0 3,441,525 12,058 446,671 30,467 79,854 18,401,950
Alternative 1 7,750,732 392,537 0 2,236,052 0 3,744,097 8,529 557,782 23,779 94,181 14,807,687
Difference -3,989,668 -2,502 0 -19,884 0 302,572 -3,529 111,111 -6,689 14,327 -3,594,263
Percent Difference -34 -1 0 -1 0 9 -29 25 -22 18 -20

3 Relative difference of the Annual average

Table B-1-5. Annual Mortality by All Factors for Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 16,838,069
Alternative 3 17,129,024
Difference 290,955
Percent Difference³ 2

Wet (32.5%)

No Action Alternative 16,537,313
Alternative 3 16,544,696
Difference 7,383
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 15,696,855
Alternative 3 15,897,563
Difference 200,708
Percent Difference 1
Below Normal (17.5%)

No Action Alternative 17,922,930
Alternative 3 17,877,415
Difference -45,515
Percent Difference 0
Dry (22.5%)

No Action Alternative 17,754,135
Alternative 3 18,382,793
Difference 628,657
Percent Difference 4
Critical (15%)

No Action Alternative 15,800,949
Alternative 3 16,667,512
Difference 866,563
Percent Difference 5

Table B-1-6. Annual Potential Production for Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 7,894,954 4,684,028 272,676 47,521 320,197
Alternative 3 6,873,719 4,709,136 258,786 47,224 306,009
Difference -1,021,235 25,108 -13,891 -297 -14,187
Percent Difference³ -13 1 -5 -1 -4

Wet (32.5%)

No Action Alternative 6,019,065 5,201,105 74,435 15,865 90,301
Alternative 3 5,981,293 5,099,805 75,392 16,365 91,757
Difference -37,772 -101,300 957 500 1,457
Percent Difference -1 -2 1 3 2
Above Normal (12.5%)

No Action Alternative 11,831,604 5,007,353 161,828 32,005 193,834
Alternative 3 10,983,177 5,061,047 110,803 26,403 137,207
Difference -848,427 53,694 -51,025 -5,602 -56,627
Percent Difference -7 1 -32 -18 -29
Below Normal (17.5%)

No Action Alternative 4,975,839 4,911,742 266,079 45,556 311,635
Alternative 3 4,905,579 4,909,824 267,778 50,091 317,869
Difference -70,260 -1,918 1,699 4,535 6,234
Percent Difference -1 0 1 10 2
Dry (22.5%)

No Action Alternative 6,357,019 4,408,740 501,702 61,525 563,227
Alternative 3 4,403,331 4,450,665 464,033 59,943 523,976
Difference -1,953,687 41,925 -37,668 -1,583 -39,251
Percent Difference -31 1 -8 -3 -7
Critical (15%)

No Action Alternative 14,391,374 3,441,525 458,729 110,322 569,051
Alternative 3 11,384,504 3,723,000 461,093 109,012 570,105
Difference -3,006,871 281,476 2,364 -1,310 1,055
Percent Difference -21 8 1 -1 0

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-1-7. Annual Mortality by Life Stage for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 5,949,693 6,949,486 12,899,179
Alternative 3 4,751,566 7,137,299 11,888,865
Difference -1,198,127 187,813 -1,010,314
Percent Difference³ -20 3 -8

Wet (32.5%)

No Action Alternative 927,546 10,382,925 11,310,471
Alternative 3 389,939 10,782,916 11,172,855
Difference -537,606 399,991 -137,615
Percent Difference -58 4 -1
Above Normal (12.5%)

No Action Alternative 11,689,545 5,343,245 17,032,790
Alternative 3 10,788,099 5,393,332 16,181,431
Difference -901,446 50,087 -851,359
Percent Difference -8 1 -5
Below Normal (17.5%)

No Action Alternative 4,200,054 5,999,162 10,199,216
Alternative 3 4,135,609 5,997,663 10,133,272
Difference -64,445 -1,499 -65,944
Percent Difference -2 0 -1
Dry (22.5%)

No Action Alternative 5,983,150 5,345,836 11,328,986
Alternative 3 4,017,083 5,360,888 9,377,972
Difference -1,966,066 15,053 -1,951,014
Percent Difference -33 0 -17
Critical (15%)

No Action Alternative 14,038,861 4,363,089 18,401,950
Alternative 3 10,991,653 4,685,957 15,677,609
Difference -3,047,208 322,868 -2,724,340
Percent Difference -22 7 -15

3 Relative difference of the Annual average

Table B-1-8. Annual Mortality by Cause for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 5,139,812 1,955,690 799,452 154 4,683,874 10,275 309,922 12,899,179
Alternative 3 3,882,019 2,130,887 860,812 146 4,708,991 8,589 297,421 11,888,865
Difference -1,257,793 175,198 61,360 -8 25,116 -1,686 -12,501 -1,010,314
Percent Difference³ -24 9 8 -5 1 -16 -4 -8

Wet (32.5%)

No Action Alternative 213,200 5,097,346 708,520 428 5,200,677 5,398 84,903 11,310,471
Alternative 3 37,613 5,597,671 346,009 441 5,099,364 5,877 85,881 11,172,855
Difference -175,587 500,325 -362,510 13 -101,313 478 978 -137,615
Percent Difference -82 10 -51 3 -2 9 1 -1
Above Normal (12.5%)

No Action Alternative 11,397,132 146,831 287,640 34 5,007,318 4,738 189,095 17,032,790
Alternative 3 10,309,394 196,462 477,321 0 5,061,047 1,384 135,823 16,181,431
Difference -1,087,738 49,631 189,681 -34 53,729 -3,354 -53,273 -851,359
Percent Difference -10 34 66 -100 1 -71 -28 -5
Below Normal (17.5%)

No Action Alternative 4,050,002 780,040 145,797 60 4,911,682 4,196 307,440 10,199,216
Alternative 3 4,049,375 773,748 82,456 14 4,909,811 3,764 314,105 10,133,272
Difference -627 -6,292 -63,341 -46 -1,871 -431 6,665 -65,944
Percent Difference 0 -1 -43 -77 0 -10 2 -1
Dry (22.5%)

No Action Alternative 5,226,978 377,492 752,548 0 4,408,740 3,623 559,604 11,328,986
Alternative 3 3,355,934 388,784 658,614 0 4,450,665 2,536 521,440 9,377,972
Difference -1,871,044 11,291 -93,934 0 41,925 -1,088 -38,164 -1,951,014
Percent Difference -36 3 -12 0 1 -30 -7 -17
Critical (15%)

No Action Alternative 11,740,400 395,039 2,255,935 0 3,441,525 42,525 526,526 18,401,950
Alternative 3 7,449,300 428,029 3,507,175 0 3,723,000 35,178 534,928 15,677,609
Difference -4,291,101 32,990 1,251,240 0 281,475 -7,347 8,402 -2,724,340
Percent Difference -37 8 55 0 8 -17 2 -15

3 Relative difference of the Annual average

Table B-1-9. Annual Mortality by Cause and Life Stage for Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 5,139,812 1,449,851 505,839 799,452 154 4,683,874 4,419 268,257 5,856 41,665 12,899,179
Alternative 3 3,882,019 1,491,155 639,732 860,812 146 4,708,991 3,342 255,443 5,247 41,977 11,888,865
Difference -1,257,793 41,304 133,893 61,360 -8 25,116 -1,077 -12,814 -609 313 -1,010,314
Percent Difference³ -24 3 26 8 -5 1 -24 -5 -10 1 -8

Wet (32.5%)

No Action Alternative 213,200 3,859,065 1,238,281 708,520 428 5,200,677 4,236 70,199 1,162 14,703 11,310,471
Alternative 3 37,613 3,945,868 1,651,803 346,009 441 5,099,364 4,272 71,120 1,605 14,761 11,172,855
Difference -175,587 86,803 413,522 -362,510 13 -101,313 36 921 442 58 -137,615
Percent Difference -82 2 33 -51 3 -2 1 1 38 0 -1
Above Normal (12.5%)

No Action Alternative 11,397,132 67,263 79,569 287,640 34 5,007,318 3,300 158,529 1,438 30,567 17,032,790
Alternative 3 10,309,394 116,493 79,969 477,321 0 5,061,047 576 110,227 808 25,595 16,181,431
Difference -1,087,738 49,230 401 189,681 -34 53,729 -2,724 -48,301 -630 -4,972 -851,359
Percent Difference -10 73 1 66 -100 1 -83 -30 -44 -16 -5
Below Normal (17.5%)

No Action Alternative 4,050,002 246,033 534,007 145,797 60 4,911,682 2,887 263,192 1,308 44,248 10,199,216
Alternative 3 4,049,375 242,891 530,857 82,456 14 4,909,811 2,116 265,663 1,649 48,442 10,133,272
Difference -627 -3,142 -3,151 -63,341 -46 -1,871 -771 2,470 340 4,195 -65,944
Percent Difference 0 -1 -1 -43 -77 0 -27 1 26 9 -1
Dry (22.5%)

No Action Alternative 5,226,978 377,492 0 752,548 0 4,408,740 1,403 500,298 2,220 59,306 11,328,986
Alternative 3 3,355,934 388,784 0 658,614 0 4,450,665 698 463,335 1,837 58,105 9,377,972
Difference -1,871,044 11,291 0 -93,934 0 41,925 -705 -36,963 -382 -1,200 -1,951,014
Percent Difference -36 3 0 -12 0 1 -50 -7 -17 -2 -17
Critical (15%)

No Action Alternative 11,740,400 395,039 0 2,255,935 0 3,441,525 12,058 446,671 30,467 79,854 18,401,950
Alternative 3 7,449,300 428,029 0 3,507,175 0 3,723,000 9,030 452,064 26,148 82,864 15,677,609
Difference -4,291,101 32,990 0 1,251,240 0 281,475 -3,028 5,392 -4,320 3,010 -2,724,340
Percent Difference -37 8 0 55 0 8 -25 1 -14 4 -15

3 Relative difference of the Annual average

Table B-1-10. Annual Mortality by All Factors for Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 16,838,069
Alternative 5 16,908,477
Difference 70,408
Percent Difference³ 0

Wet (32.5%)

No Action Alternative 16,537,313
Alternative 5 16,493,092
Difference -44,221
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 15,696,855
Alternative 5 15,891,098
Difference 194,243
Percent Difference 1
Below Normal (17.5%)

No Action Alternative 17,922,930
Alternative 5 17,951,192
Difference 28,262
Percent Difference 0
Dry (22.5%)

No Action Alternative 17,754,135
Alternative 5 18,003,040
Difference 248,905
Percent Difference 1
Critical (15%)

No Action Alternative 15,800,949
Alternative 5 15,797,949
Difference -3,000
Percent Difference 0

Table B-1-11. Annual Potential Production for Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 7,894,954 4,684,028 272,676 47,521 320,197
Alternative 5 7,723,389 4,663,905 266,371 49,003 315,374
Difference -171,565 -20,123 -6,305 1,482 -4,823
Percent Difference³ -2 0 -2 3 -2

Wet (32.5%)

No Action Alternative 6,019,065 5,201,105 74,435 15,865 90,301
Alternative 5 6,169,444 5,177,967 78,031 16,578 94,608
Difference 150,379 -23,138 3,595 712 4,308
Percent Difference 2 0 5 4 5
Above Normal (12.5%)

No Action Alternative 11,831,604 5,007,353 161,828 32,005 193,834
Alternative 5 11,229,256 4,990,191 153,381 34,302 187,683
Difference -602,348 -17,162 -8,448 2,296 -6,151
Percent Difference -5 0 -5 7 -3
Below Normal (17.5%)

No Action Alternative 4,975,839 4,911,742 266,079 45,556 311,635
Alternative 5 4,934,725 4,906,604 268,136 45,725 313,861
Difference -41,114 -5,138 2,056 169 2,226
Percent Difference -1 0 1 0 1
Dry (22.5%)

No Action Alternative 6,357,019 4,408,740 501,702 61,525 563,227
Alternative 5 5,727,952 4,357,900 490,190 66,478 556,668
Difference -629,067 -50,840 -11,512 4,953 -6,559
Percent Difference -10 -1 -2 8 -1
Critical (15%)

No Action Alternative 14,391,374 3,441,525 458,729 110,322 569,051
Alternative 5 14,415,310 3,454,056 430,811 109,120 539,931
Difference 23,936 12,531 -27,918 -1,202 -29,120
Percent Difference 0 0 -6 -1 -5

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-1-12. Annual Mortality by Life Stage for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 5,949,693 6,949,486 12,899,179
Alternative 5 5,781,882 6,920,785 12,702,667
Difference -167,811 -28,701 -196,511
Percent Difference³ -3 0 -2

Wet (32.5%)

No Action Alternative 927,546 10,382,925 11,310,471
Alternative 5 1,088,909 10,353,111 11,442,020
Difference 161,363 -29,814 131,549
Percent Difference 17 0 1
Above Normal (12.5%)

No Action Alternative 11,689,545 5,343,245 17,032,790
Alternative 5 11,083,720 5,323,409 16,407,129
Difference -605,825 -19,836 -625,661
Percent Difference -5 0 -4
Below Normal (17.5%)

No Action Alternative 4,200,054 5,999,162 10,199,216
Alternative 5 4,169,106 5,986,084 10,155,190
Difference -30,948 -13,078 -44,026
Percent Difference -1 0 0
Dry (22.5%)

No Action Alternative 5,983,150 5,345,836 11,328,986
Alternative 5 5,349,191 5,293,329 10,642,520
Difference -633,958 -52,507 -686,466
Percent Difference -11 -1 -6
Critical (15%)

No Action Alternative 14,038,861 4,363,089 18,401,950
Alternative 5 14,062,400 4,346,896 18,409,296
Difference 23,539 -16,193 7,347
Percent Difference 0 0 0

3 Relative difference of the Annual average

Table B-1-13. Annual Mortality by Cause for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 5,139,812 1,955,690 799,452 154 4,683,874 10,275 309,922 12,899,179
Alternative 5 4,786,653 1,951,663 985,073 154 4,663,751 10,003 305,371 12,702,667
Difference -353,159 -4,026 185,621 0 -20,123 -272 -4,551 -196,511
Percent Difference³ -7 0 23 0 0 -3 -1 -2

Wet (32.5%)

No Action Alternative 213,200 5,097,346 708,520 428 5,200,677 5,398 84,903 11,310,471
Alternative 5 348,257 5,086,105 735,082 436 5,177,531 5,134 89,475 11,442,020
Difference 135,058 -11,241 26,562 8 -23,146 -265 4,572 131,549
Percent Difference 63 0 4 2 0 -5 5 1
Above Normal (12.5%)

No Action Alternative 11,397,132 146,831 287,640 34 5,007,318 4,738 189,095 17,032,790
Alternative 5 10,385,418 149,961 693,877 9 4,990,182 4,417 183,266 16,407,129
Difference -1,011,714 3,130 406,236 -26 -17,136 -321 -5,830 -625,661
Percent Difference -9 2 141 -75 0 -7 -3 -4
Below Normal (17.5%)

No Action Alternative 4,050,002 780,040 145,797 60 4,911,682 4,196 307,440 10,199,216
Alternative 5 4,052,333 769,810 112,581 59 4,906,545 4,133 309,728 10,155,190
Difference 2,331 -10,229 -33,215 0 -5,137 -63 2,289 -44,026
Percent Difference 0 -1 -23 -1 0 -1 1 0
Dry (22.5%)

No Action Alternative 5,226,978 377,492 752,548 0 4,408,740 3,623 559,604 11,328,986
Alternative 5 4,376,903 382,888 968,162 1 4,357,898 4,125 552,543 10,642,520
Difference -850,076 5,395 215,614 1 -50,841 502 -7,061 -686,466
Percent Difference -16 1 29 0 -1 14 -1 -6
Critical (15%)

No Action Alternative 11,740,400 395,039 2,255,935 0 3,441,525 42,525 526,526 18,401,950
Alternative 5 11,208,869 393,784 2,812,657 0 3,454,056 40,874 499,057 18,409,296
Difference -531,531 -1,255 556,722 0 12,531 -1,651 -27,469 7,347
Percent Difference -5 0 25 0 0 -4 -5 0

3 Relative difference of the Annual average

Table B-1-14. Annual Mortality by Cause and Life Stage for Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 5,139,812 1,449,851 505,839 799,452 154 4,683,874 4,419 268,257 5,856 41,665 12,899,179
Alternative 5 4,786,653 1,450,386 501,277 985,073 154 4,663,751 4,489 261,882 5,514 43,488 12,702,667
Difference -353,159 535 -4,561 185,621 0 -20,123 70 -6,375 -342 1,824 -196,511
Percent Difference³ -7 0 -1 23 0 0 2 -2 -6 4 -2

Wet (32.5%)

No Action Alternative 213,200 3,859,065 1,238,281 708,520 428 5,200,677 4,236 70,199 1,162 14,703 11,310,471
Alternative 5 348,257 3,861,662 1,224,443 735,082 436 5,177,531 4,005 74,026 1,129 15,449 11,442,020
Difference 135,058 2,597 -13,838 26,562 8 -23,146 -231 3,827 -33 746 131,549
Percent Difference 63 0 -1 4 2 0 -5 5 -3 5 1
Above Normal (12.5%)

No Action Alternative 11,397,132 67,263 79,569 287,640 34 5,007,318 3,300 158,529 1,438 30,567 17,032,790
Alternative 5 10,385,418 69,983 79,978 693,877 9 4,990,182 3,244 150,137 1,173 33,128 16,407,129
Difference -1,011,714 2,721 409 406,236 -26 -17,136 -56 -8,391 -265 2,561 -625,661
Percent Difference -9 4 1 141 -75 0 -2 -5 -18 8 -4
Below Normal (17.5%)

No Action Alternative 4,050,002 246,033 534,007 145,797 60 4,911,682 2,887 263,192 1,308 44,248 10,199,216
Alternative 5 4,052,333 236,463 533,348 112,581 59 4,906,545 2,782 265,353 1,350 44,375 10,155,190
Difference 2,331 -9,570 -659 -33,215 0 -5,137 -105 2,161 42 128 -44,026
Percent Difference 0 -4 0 -23 -1 0 -4 1 3 0 0
Dry (22.5%)

No Action Alternative 5,226,978 377,492 0 752,548 0 4,408,740 1,403 500,298 2,220 59,306 11,328,986
Alternative 5 4,376,903 382,888 0 968,162 1 4,357,898 1,827 488,363 2,298 64,180 10,642,520
Difference -850,076 5,395 0 215,614 1 -50,841 424 -11,936 79 4,874 -686,466
Percent Difference -16 1 0 29 0 -1 30 -2 4 8 -6
Critical (15%)

No Action Alternative 11,740,400 395,039 0 2,255,935 0 3,441,525 12,058 446,671 30,467 79,854 18,401,950
Alternative 5 11,208,869 393,784 0 2,812,657 0 3,454,056 12,558 418,253 28,316 80,804 18,409,296
Difference -531,531 -1,255 0 556,722 0 12,531 500 -28,418 -2,151 949 7,347
Percent Difference -5 0 0 25 0 0 4 -6 -7 1 0

3 Relative difference of the Annual average

Table B-1-15. Annual Mortality by All Factors for Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 17,037,309
No Action Alternative 16,838,069
Difference -199,240
Percent Difference³ -1

Wet (32.5%)

Second Basis of Comparison 16,525,365
No Action Alternative 16,537,313
Difference 11,948
Percent Difference 0
Above Normal (12.5%)

Second Basis of Comparison 15,746,827
No Action Alternative 15,696,855
Difference -49,972
Percent Difference 0
Below Normal (17.5%)

Second Basis of Comparison 17,847,310
No Action Alternative 17,922,930
Difference 75,620
Percent Difference 0
Dry (22.5%)

Second Basis of Comparison 17,934,726
No Action Alternative 17,754,135
Difference -180,590
Percent Difference -1
Critical (15%)

Second Basis of Comparison 16,930,799
No Action Alternative 15,800,949
Difference -1,129,850
Percent Difference -7

Table B-1-16. Annual Potential Production for Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 7,110,950 4,709,109 269,215 49,405 318,621
No Action Alternative 7,894,954 4,684,028 272,676 47,521 320,197
Difference 784,003 -25,081 3,461 -1,885 1,576
Percent Difference³ 11 -1 1 -4 0

Wet (32.5%)

Second Basis of Comparison 6,023,551 5,129,591 71,744 16,838 88,581
No Action Alternative 6,019,065 5,201,105 74,435 15,865 90,301
Difference -4,486 71,514 2,692 -973 1,719
Percent Difference 0 1 4 -6 2
Above Normal (12.5%)

Second Basis of Comparison 11,326,553 5,120,441 96,157 31,173 127,329
No Action Alternative 11,831,604 5,007,353 161,828 32,005 193,834
Difference 505,051 -113,088 65,672 833 66,505
Percent Difference 4 -2 68 3 52
Below Normal (17.5%)

Second Basis of Comparison 4,943,736 4,895,243 284,538 50,880 335,418
No Action Alternative 4,975,839 4,911,742 266,079 45,556 311,635
Difference 32,103 16,499 -18,459 -5,324 -23,783
Percent Difference 1 0 -6 -10 -7
Dry (22.5%)

Second Basis of Comparison 5,846,335 4,371,799 440,615 59,727 500,342
No Action Alternative 6,357,019 4,408,740 501,702 61,525 563,227
Difference 510,683 36,940 61,087 1,798 62,885
Percent Difference 9 1 14 3 13
Critical (15%)

Second Basis of Comparison 10,379,320 3,744,097 566,311 117,959 684,270
No Action Alternative 14,391,374 3,441,525 458,729 110,322 569,051
Difference 4,012,054 -302,572 -107,582 -7,638 -115,220
Percent Difference 39 -8 -19 -6 -17

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-1-17. Annual Mortality by Life Stage for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 5,010,581 7,128,100 12,138,680
No Action Alternative 5,949,693 6,949,486 12,899,179
Difference 939,112 -178,614 760,499
Percent Difference³ 19 -3 6

Wet (32.5%)

Second Basis of Comparison 485,103 10,756,621 11,241,723
No Action Alternative 927,546 10,382,925 11,310,471
Difference 442,443 -373,695 68,747
Percent Difference 91 -3 1
Above Normal (12.5%)

Second Basis of Comparison 11,136,551 5,437,771 16,574,323
No Action Alternative 11,689,545 5,343,245 17,032,790
Difference 552,994 -94,526 458,468
Percent Difference 5 -2 3
Below Normal (17.5%)

Second Basis of Comparison 4,155,751 6,018,646 10,174,397
No Action Alternative 4,200,054 5,999,162 10,199,216
Difference 44,304 -19,484 24,819
Percent Difference 1 0 0
Dry (22.5%)

Second Basis of Comparison 5,469,925 5,248,551 10,718,477
No Action Alternative 5,983,150 5,345,836 11,328,986
Difference 513,224 97,285 610,509
Percent Difference 9 2 6
Critical (15%)

Second Basis of Comparison 10,019,091 4,788,596 14,807,687
No Action Alternative 14,038,861 4,363,089 18,401,950
Difference 4,019,770 -425,507 3,594,263
Percent Difference 40 -9 24

3 Relative difference of the Annual average

Table B-1-18. Annual Mortality by Cause for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 4,292,224 2,108,590 710,136 151 4,708,958 8,069 310,552 12,138,680
No Action Alternative 5,139,812 1,955,690 799,452 154 4,683,874 10,275 309,922 12,899,179
Difference 847,588 -152,900 89,315 3 -25,084 2,206 -630 760,499
Percent Difference³ 20 -7 13 2 -1 27 0 6

Wet (32.5%)

Second Basis of Comparison 76,487 5,544,710 402,355 446 5,129,145 5,816 82,766 11,241,723
No Action Alternative 213,200 5,097,346 708,520 428 5,200,677 5,398 84,903 11,310,471
Difference 136,713 -447,364 306,165 -18 71,532 -417 2,137 68,747
Percent Difference 179 -8 76 -4 1 -7 3 1
Above Normal (12.5%)

Second Basis of Comparison 10,875,176 194,605 256,772 9 5,120,432 4,595 122,734 16,574,323
No Action Alternative 11,397,132 146,831 287,640 34 5,007,318 4,738 189,095 17,032,790
Difference 521,956 -47,774 30,868 26 -113,113 144 66,361 458,468
Percent Difference 5 -25 12 287 -2 3 54 3
Below Normal (17.5%)

Second Basis of Comparison 4,055,314 789,925 98,496 25 4,895,218 1,915 333,503 10,174,397
No Action Alternative 4,050,002 780,040 145,797 60 4,911,682 4,196 307,440 10,199,216
Difference -5,312 -9,886 47,300 35 16,465 2,280 -26,064 24,819
Percent Difference 0 -1 48 138 0 119 -8 0
Dry (22.5%)

Second Basis of Comparison 4,603,020 378,293 865,023 0 4,371,799 1,883 498,459 10,718,477
No Action Alternative 5,226,978 377,492 752,548 0 4,408,740 3,623 559,604 11,328,986
Difference 623,959 -801 -112,475 0 36,940 1,740 61,145 610,509
Percent Difference 14 0 -13 0 1 92 12 6
Critical (15%)

Second Basis of Comparison 7,750,732 392,537 2,236,052 0 3,744,097 32,307 651,963 14,807,687
No Action Alternative 11,740,400 395,039 2,255,935 0 3,441,525 42,525 526,526 18,401,950
Difference 3,989,668 2,502 19,884 0 -302,572 10,218 -125,438 3,594,263
Percent Difference 51 1 1 0 -8 32 -19 24

3 Relative difference of the Annual average

Table B-1-19. Annual Mortality by Cause and Life Stage for Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 4,292,224 1,473,372 635,217 710,136 151 4,708,958 3,312 265,903 4,757 44,648 12,138,680
No Action Alternative 5,139,812 1,449,851 505,839 799,452 154 4,683,874 4,419 268,257 5,856 41,665 12,899,179
Difference 847,588 -23,521 -129,379 89,315 3 -25,084 1,106 2,354 1,099 -2,984 760,499
Percent Difference³ 20 -2 -20 13 2 -1 33 1 23 -7 6

Wet (32.5%)

Second Basis of Comparison 76,487 3,907,496 1,637,214 402,355 446 5,129,145 4,203 67,541 1,613 15,225 11,241,723
No Action Alternative 213,200 3,859,065 1,238,281 708,520 428 5,200,677 4,236 70,199 1,162 14,703 11,310,471
Difference 136,713 -48,431 -398,933 306,165 -18 71,532 33 2,659 -451 -522 68,747
Percent Difference 179 -1 -24 76 -4 1 1 4 -28 -3 1
Above Normal (12.5%)

Second Basis of Comparison 10,875,176 114,650 79,955 256,772 9 5,120,432 3,015 93,141 1,579 29,593 16,574,323
No Action Alternative 11,397,132 67,263 79,569 287,640 34 5,007,318 3,300 158,529 1,438 30,567 17,032,790
Difference 521,956 -47,387 -386 30,868 26 -113,113 285 65,387 -141 974 458,468
Percent Difference 5 -41 0 12 287 -2 9 70 -9 3 3
Below Normal (17.5%)

Second Basis of Comparison 4,055,314 257,762 532,163 98,496 25 4,895,218 1,115 283,424 801 50,079 10,174,397
No Action Alternative 4,050,002 246,033 534,007 145,797 60 4,911,682 2,887 263,192 1,308 44,248 10,199,216
Difference -5,312 -11,729 1,844 47,300 35 16,465 1,773 -20,232 508 -5,832 24,819
Percent Difference 0 -5 0 48 138 0 159 -7 63 -12 0
Dry (22.5%)

Second Basis of Comparison 4,603,020 378,293 0 865,023 0 4,371,799 423 440,192 1,460 58,267 10,718,477
No Action Alternative 5,226,978 377,492 0 752,548 0 4,408,740 1,403 500,298 2,220 59,306 11,328,986
Difference 623,959 -801 0 -112,475 0 36,940 980 60,107 760 1,038 610,509
Percent Difference 14 0 0 -13 0 1 232 14 52 2 6
Critical (15%)

Second Basis of Comparison 7,750,732 392,537 0 2,236,052 0 3,744,097 8,529 557,782 23,779 94,181 14,807,687
No Action Alternative 11,740,400 395,039 0 2,255,935 0 3,441,525 12,058 446,671 30,467 79,854 18,401,950
Difference 3,989,668 2,502 0 19,884 0 -302,572 3,529 -111,111 6,689 -14,327 3,594,263
Percent Difference 51 1 0 1 0 -8 41 -20 28 -15 24

3 Relative difference of the Annual average

Table B-1-20. Annual Mortality by All Factors for Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 17,037,309
Alternative 3 17,129,024
Difference 91,715
Percent Difference³ 1

Wet (32.5%)

Second Basis of Comparison 16,525,365
Alternative 3 16,544,696
Difference 19,331
Percent Difference 0
Above Normal (12.5%)

Second Basis of Comparison 15,746,827
Alternative 3 15,897,563
Difference 150,736
Percent Difference 1
Below Normal (17.5%)

Second Basis of Comparison 17,847,310
Alternative 3 17,877,415
Difference 30,105
Percent Difference 0
Dry (22.5%)

Second Basis of Comparison 17,934,726
Alternative 3 18,382,793
Difference 448,067
Percent Difference 2
Critical (15%)

Second Basis of Comparison 16,930,799
Alternative 3 16,667,512
Difference -263,288
Percent Difference -2

Table B-1-21. Annual Potential Production for Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 7,110,950 4,709,109 269,215 49,405 318,621
Alternative 3 6,873,719 4,709,136 258,786 47,224 306,009
Difference -237,232 27 -10,430 -2,182 -12,611
Percent Difference³ -3 0 -4 -4 -4

Wet (32.5%)

Second Basis of Comparison 6,023,551 5,129,591 71,744 16,838 88,581
Alternative 3 5,981,293 5,099,805 75,392 16,365 91,757
Difference -42,258 -29,786 3,648 -473 3,176
Percent Difference -1 -1 5 -3 4
Above Normal (12.5%)

Second Basis of Comparison 11,326,553 5,120,441 96,157 31,173 127,329
Alternative 3 10,983,177 5,061,047 110,803 26,403 137,207
Difference -343,376 -59,394 14,647 -4,769 9,878
Percent Difference -3 -1 15 -15 8
Below Normal (17.5%)

Second Basis of Comparison 4,943,736 4,895,243 284,538 50,880 335,418
Alternative 3 4,905,579 4,909,824 267,778 50,091 317,869
Difference -38,157 14,582 -16,760 -789 -17,549
Percent Difference -1 0 -6 -2 -5
Dry (22.5%)

Second Basis of Comparison 5,846,335 4,371,799 440,615 59,727 500,342
Alternative 3 4,403,331 4,450,665 464,033 59,943 523,976
Difference -1,443,004 78,865 23,419 215 23,634
Percent Difference -25 2 5 0 5
Critical (15%)

Second Basis of Comparison 10,379,320 3,744,097 566,311 117,959 684,270
Alternative 3 11,384,504 3,723,000 461,093 109,012 570,105
Difference 1,005,183 -21,096 -105,218 -8,947 -114,165
Percent Difference 10 -1 -19 -8 -17

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-1-22. Annual Mortality by Life Stage for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 5,010,581 7,128,100 12,138,680
Alternative 3 4,751,566 7,137,299 11,888,865
Difference -259,015 9,199 -249,816
Percent Difference³ -5 0 -2

Wet (32.5%)

Second Basis of Comparison 485,103 10,756,621 11,241,723
Alternative 3 389,939 10,782,916 11,172,855
Difference -95,164 26,295 -68,868
Percent Difference -20 0 -1
Above Normal (12.5%)

Second Basis of Comparison 11,136,551 5,437,771 16,574,323
Alternative 3 10,788,099 5,393,332 16,181,431
Difference -348,452 -44,440 -392,892
Percent Difference -3 -1 -2
Below Normal (17.5%)

Second Basis of Comparison 4,155,751 6,018,646 10,174,397
Alternative 3 4,135,609 5,997,663 10,133,272
Difference -20,141 -20,983 -41,125
Percent Difference 0 0 0
Dry (22.5%)

Second Basis of Comparison 5,469,925 5,248,551 10,718,477
Alternative 3 4,017,083 5,360,888 9,377,972
Difference -1,452,842 112,337 -1,340,505
Percent Difference -27 2 -13
Critical (15%)

Second Basis of Comparison 10,019,091 4,788,596 14,807,687
Alternative 3 10,991,653 4,685,957 15,677,609
Difference 972,562 -102,640 869,922
Percent Difference 10 -2 6

3 Relative difference of the Annual average

Table B-1-23. Annual Mortality by Cause for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-48 July 2015



Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 4,292,224 2,108,590 710,136 151 4,708,958 8,069 310,552 12,138,680
Alternative 3 3,882,019 2,130,887 860,812 146 4,708,991 8,589 297,421 11,888,865
Difference -410,205 22,298 150,676 -5 32 520 -13,131 -249,816
Percent Difference³ -10 1 21 -3 0 6 -4 -2

Wet (32.5%)

Second Basis of Comparison 76,487 5,544,710 402,355 446 5,129,145 5,816 82,766 11,241,723
Alternative 3 37,613 5,597,671 346,009 441 5,099,364 5,877 85,881 11,172,855
Difference -38,874 52,961 -56,345 -5 -29,781 61 3,115 -68,868
Percent Difference -51 1 -14 -1 -1 1 4 -1
Above Normal (12.5%)

Second Basis of Comparison 10,875,176 194,605 256,772 9 5,120,432 4,595 122,734 16,574,323
Alternative 3 10,309,394 196,462 477,321 0 5,061,047 1,384 135,823 16,181,431
Difference -565,781 1,857 220,549 -9 -59,385 -3,210 13,088 -392,892
Percent Difference -5 1 86 -100 -1 -70 11 -2
Below Normal (17.5%)

Second Basis of Comparison 4,055,314 789,925 98,496 25 4,895,218 1,915 333,503 10,174,397
Alternative 3 4,049,375 773,748 82,456 14 4,909,811 3,764 314,105 10,133,272
Difference -5,939 -16,178 -16,041 -12 14,593 1,849 -19,399 -41,125
Percent Difference 0 -2 -16 -46 0 97 -6 0
Dry (22.5%)

Second Basis of Comparison 4,603,020 378,293 865,023 0 4,371,799 1,883 498,459 10,718,477
Alternative 3 3,355,934 388,784 658,614 0 4,450,665 2,536 521,440 9,377,972
Difference -1,247,086 10,491 -206,409 0 78,865 653 22,981 -1,340,505
Percent Difference -27 3 -24 0 2 35 5 -13
Critical (15%)

Second Basis of Comparison 7,750,732 392,537 2,236,052 0 3,744,097 32,307 651,963 14,807,687
Alternative 3 7,449,300 428,029 3,507,175 0 3,723,000 35,178 534,928 15,677,609
Difference -301,433 35,492 1,271,124 0 -21,096 2,870 -117,035 869,922
Percent Difference -4 9 57 0 -1 9 -18 6

3 Relative difference of the Annual average

Table B-1-24. Annual Mortality by Cause and Life Stage for Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 4,292,224 1,473,372 635,217 710,136 151 4,708,958 3,312 265,903 4,757 44,648 12,138,680
Alternative 3 3,882,019 1,491,155 639,732 860,812 146 4,708,991 3,342 255,443 5,247 41,977 11,888,865
Difference -410,205 17,783 4,515 150,676 -5 32 30 -10,460 490 -2,671 -249,816
Percent Difference³ -10 1 1 21 -3 0 1 -4 10 -6 -2

Wet (32.5%)

Second Basis of Comparison 76,487 3,907,496 1,637,214 402,355 446 5,129,145 4,203 67,541 1,613 15,225 11,241,723
Alternative 3 37,613 3,945,868 1,651,803 346,009 441 5,099,364 4,272 71,120 1,605 14,761 11,172,855
Difference -38,874 38,372 14,589 -56,345 -5 -29,781 69 3,579 -8 -465 -68,868
Percent Difference -51 1 1 -14 -1 -1 2 5 -1 -3 -1
Above Normal (12.5%)

Second Basis of Comparison 10,875,176 114,650 79,955 256,772 9 5,120,432 3,015 93,141 1,579 29,593 16,574,323
Alternative 3 10,309,394 116,493 79,969 477,321 0 5,061,047 576 110,227 808 25,595 16,181,431
Difference -565,781 1,843 14 220,549 -9 -59,385 -2,439 17,086 -771 -3,998 -392,892
Percent Difference -5 2 0 86 -100 -1 -81 18 -49 -14 -2
Below Normal (17.5%)

Second Basis of Comparison 4,055,314 257,762 532,163 98,496 25 4,895,218 1,115 283,424 801 50,079 10,174,397
Alternative 3 4,049,375 242,891 530,857 82,456 14 4,909,811 2,116 265,663 1,649 48,442 10,133,272
Difference -5,939 -14,871 -1,307 -16,041 -12 14,593 1,001 -17,761 848 -1,637 -41,125
Percent Difference 0 -6 0 -16 -46 0 90 -6 106 -3 0
Dry (22.5%)

Second Basis of Comparison 4,603,020 378,293 0 865,023 0 4,371,799 423 440,192 1,460 58,267 10,718,477
Alternative 3 3,355,934 388,784 0 658,614 0 4,450,665 698 463,335 1,837 58,105 9,377,972
Difference -1,247,086 10,491 0 -206,409 0 78,865 275 23,144 378 -162 -1,340,505
Percent Difference -27 3 0 -24 0 2 65 5 26 0 -13
Critical (15%)

Second Basis of Comparison 7,750,732 392,537 0 2,236,052 0 3,744,097 8,529 557,782 23,779 94,181 14,807,687
Alternative 3 7,449,300 428,029 0 3,507,175 0 3,723,000 9,030 452,064 26,148 82,864 15,677,609
Difference -301,433 35,492 0 1,271,124 0 -21,096 501 -105,719 2,369 -11,317 869,922
Percent Difference -4 9 0 57 0 -1 6 -19 10 -12 6

3 Relative difference of the Annual average

Table B-1-25. Annual Mortality by All Factors for Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 17,037,309
Alternative 5 16,908,477
Difference -128,832
Percent Difference³ -1

Wet (32.5%)

Second Basis of Comparison 16,525,365
Alternative 5 16,493,092
Difference -32,272
Percent Difference 0
Above Normal (12.5%)

Second Basis of Comparison 15,746,827
Alternative 5 15,891,098
Difference 144,271
Percent Difference 1
Below Normal (17.5%)

Second Basis of Comparison 17,847,310
Alternative 5 17,951,192
Difference 103,882
Percent Difference 1
Dry (22.5%)

Second Basis of Comparison 17,934,726
Alternative 5 18,003,040
Difference 68,315
Percent Difference 0
Critical (15%)

Second Basis of Comparison 16,930,799
Alternative 5 15,797,949
Difference -1,132,850
Percent Difference -7

Table B-1-26. Annual Potential Production for Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 7,110,950 4,709,109 269,215 49,405 318,621
Alternative 5 7,723,389 4,663,905 266,371 49,003 315,374
Difference 612,438 -45,204 -2,845 -402 -3,247
Percent Difference³ 9 -1 -1 -1 -1

Wet (32.5%)

Second Basis of Comparison 6,023,551 5,129,591 71,744 16,838 88,581
Alternative 5 6,169,444 5,177,967 78,031 16,578 94,608
Difference 145,893 48,376 6,287 -260 6,027
Percent Difference 2 1 9 -2 7
Above Normal (12.5%)

Second Basis of Comparison 11,326,553 5,120,441 96,157 31,173 127,329
Alternative 5 11,229,256 4,990,191 153,381 34,302 187,683
Difference -97,297 -130,250 57,224 3,129 60,354
Percent Difference -1 -3 60 10 47
Below Normal (17.5%)

Second Basis of Comparison 4,943,736 4,895,243 284,538 50,880 335,418
Alternative 5 4,934,725 4,906,604 268,136 45,725 313,861
Difference -9,011 11,362 -16,403 -5,155 -21,557
Percent Difference 0 0 -6 -10 -6
Dry (22.5%)

Second Basis of Comparison 5,846,335 4,371,799 440,615 59,727 500,342
Alternative 5 5,727,952 4,357,900 490,190 66,478 556,668
Difference -118,383 -13,900 49,576 6,751 56,326
Percent Difference -2 0 11 11 11
Critical (15%)

Second Basis of Comparison 10,379,320 3,744,097 566,311 117,959 684,270
Alternative 5 14,415,310 3,454,056 430,811 109,120 539,931
Difference 4,035,990 -290,041 -135,500 -8,839 -144,340
Percent Difference 39 -8 -24 -7 -21

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-1-27. Annual Mortality by Life Stage for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 5,010,581 7,128,100 12,138,680
Alternative 5 5,781,882 6,920,785 12,702,667
Difference 771,302 -207,314 563,987
Percent Difference³ 15 -3 5

Wet (32.5%)

Second Basis of Comparison 485,103 10,756,621 11,241,723
Alternative 5 1,088,909 10,353,111 11,442,020
Difference 603,806 -403,510 200,296
Percent Difference 124 -4 2
Above Normal (12.5%)

Second Basis of Comparison 11,136,551 5,437,771 16,574,323
Alternative 5 11,083,720 5,323,409 16,407,129
Difference -52,831 -114,362 -167,193
Percent Difference 0 -2 -1
Below Normal (17.5%)

Second Basis of Comparison 4,155,751 6,018,646 10,174,397
Alternative 5 4,169,106 5,986,084 10,155,190
Difference 13,356 -32,563 -19,207
Percent Difference 0 -1 0
Dry (22.5%)

Second Basis of Comparison 5,469,925 5,248,551 10,718,477
Alternative 5 5,349,191 5,293,329 10,642,520
Difference -120,734 44,777 -75,957
Percent Difference -2 1 -1
Critical (15%)

Second Basis of Comparison 10,019,091 4,788,596 14,807,687
Alternative 5 14,062,400 4,346,896 18,409,296
Difference 4,043,309 -441,700 3,601,609
Percent Difference 40 -9 24

3 Relative difference of the Annual average

Table B-1-28. Annual Mortality by Cause for Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 4,292,224 2,108,590 710,136 151 4,708,958 8,069 310,552 12,138,680
Alternative 5 4,786,653 1,951,663 985,073 154 4,663,751 10,003 305,371 12,702,667
Difference 494,428 -156,926 274,936 3 -45,207 1,934 -5,181 563,987
Percent Difference³ 12 -7 39 2 -1 24 -2 5

Wet (32.5%)

Second Basis of Comparison 76,487 5,544,710 402,355 446 5,129,145 5,816 82,766 11,241,723
Alternative 5 348,257 5,086,105 735,082 436 5,177,531 5,134 89,475 11,442,020
Difference 271,771 -458,605 332,727 -10 48,386 -682 6,709 200,296
Percent Difference 355 -8 83 -2 1 -12 8 2
Above Normal (12.5%)

Second Basis of Comparison 10,875,176 194,605 256,772 9 5,120,432 4,595 122,734 16,574,323
Alternative 5 10,385,418 149,961 693,877 9 4,990,182 4,417 183,266 16,407,129
Difference -489,758 -44,644 437,104 0 -130,249 -178 60,531 -167,193
Percent Difference -5 -23 170 -4 -3 -4 49 -1
Below Normal (17.5%)

Second Basis of Comparison 4,055,314 789,925 98,496 25 4,895,218 1,915 333,503 10,174,397
Alternative 5 4,052,333 769,810 112,581 59 4,906,545 4,133 309,728 10,155,190
Difference -2,981 -20,115 14,085 34 11,327 2,218 -23,775 -19,207
Percent Difference 0 -3 14 137 0 116 -7 0
Dry (22.5%)

Second Basis of Comparison 4,603,020 378,293 865,023 0 4,371,799 1,883 498,459 10,718,477
Alternative 5 4,376,903 382,888 968,162 1 4,357,898 4,125 552,543 10,642,520
Difference -226,117 4,595 103,139 1 -13,901 2,243 54,084 -75,957
Percent Difference -5 1 12 0 0 119 11 -1
Critical (15%)

Second Basis of Comparison 7,750,732 392,537 2,236,052 0 3,744,097 32,307 651,963 14,807,687
Alternative 5 11,208,869 393,784 2,812,657 0 3,454,056 40,874 499,057 18,409,296
Difference 3,458,137 1,247 576,606 0 -290,041 8,567 -152,907 3,601,609
Percent Difference 45 0 26 0 -8 27 -23 24

3 Relative difference of the Annual average

Table B-1-29. Annual Mortality by Cause and Life Stage for Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 4,292,224 1,473,372 635,217 710,136 151 4,708,958 3,312 265,903 4,757 44,648 12,138,680
Alternative 5 4,786,653 1,450,386 501,277 985,073 154 4,663,751 4,489 261,882 5,514 43,488 12,702,667
Difference 494,428 -22,986 -133,940 274,936 3 -45,207 1,176 -4,021 758 -1,160 563,987
Percent Difference³ 12 -2 -21 39 2 -1 36 -2 16 -3 5

Wet (32.5%)

Second Basis of Comparison 76,487 3,907,496 1,637,214 402,355 446 5,129,145 4,203 67,541 1,613 15,225 11,241,723
Alternative 5 348,257 3,861,662 1,224,443 735,082 436 5,177,531 4,005 74,026 1,129 15,449 11,442,020
Difference 271,771 -45,835 -412,770 332,727 -10 48,386 -198 6,485 -484 224 200,296
Percent Difference 355 -1 -25 83 -2 1 -5 10 -30 1 2
Above Normal (12.5%)

Second Basis of Comparison 10,875,176 114,650 79,955 256,772 9 5,120,432 3,015 93,141 1,579 29,593 16,574,323
Alternative 5 10,385,418 69,983 79,978 693,877 9 4,990,182 3,244 150,137 1,173 33,128 16,407,129
Difference -489,758 -44,667 23 437,104 0 -130,249 228 56,996 -406 3,535 -167,193
Percent Difference -5 -39 0 170 -4 -3 8 61 -26 12 -1
Below Normal (17.5%)

Second Basis of Comparison 4,055,314 257,762 532,163 98,496 25 4,895,218 1,115 283,424 801 50,079 10,174,397
Alternative 5 4,052,333 236,463 533,348 112,581 59 4,906,545 2,782 265,353 1,350 44,375 10,155,190
Difference -2,981 -21,299 1,184 14,085 34 11,327 1,668 -18,071 550 -5,704 -19,207
Percent Difference 0 -8 0 14 137 0 150 -6 69 -11 0
Dry (22.5%)

Second Basis of Comparison 4,603,020 378,293 0 865,023 0 4,371,799 423 440,192 1,460 58,267 10,718,477
Alternative 5 4,376,903 382,888 0 968,162 1 4,357,898 1,827 488,363 2,298 64,180 10,642,520
Difference -226,117 4,595 0 103,139 1 -13,901 1,404 48,171 838 5,912 -75,957
Percent Difference -5 1 0 12 0 0 332 11 57 10 -1
Critical (15%)

Second Basis of Comparison 7,750,732 392,537 0 2,236,052 0 3,744,097 8,529 557,782 23,779 94,181 14,807,687
Alternative 5 11,208,869 393,784 0 2,812,657 0 3,454,056 12,558 418,253 28,316 80,804 18,409,296
Difference 3,458,137 1,247 0 576,606 0 -290,041 4,029 -139,529 4,538 -13,377 3,601,609
Percent Difference 45 0 0 26 0 -8 47 -25 19 -14 24

3 Relative difference of the Annual average

Table B-1-30. Annual Mortality by All Factors for Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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B.2. Late Fall-Run Chinook Salmon1 

2 
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Figure B-2-1. Annual Potential Production for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-2.  Annual Mortality for Late Fall-Run Chinook Salmon - Eggs

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5
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Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-3.  Annual Mortality for Late Fall-Run Chinook Salmon - Fry

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-4.  Annual Mortality for Late Fall-Run Chinook Salmon - Pre-Smolt

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-5.  Annual Mortality for Late Fall-Run Chinook Salmon - Immature Smolt

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-6.  Annual Mortality for Late Fall-Run Chinook Salmon - Pre- & Immature Smolts

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-7.  Annual Mortality for Late Fall-Run Chinook Salmon - All Lifestages

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-8. Incubation - Habitat based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-9. Super-imposition - Habitat based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-10. Fry - Habitat based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-11. Pre-smolt - Habitat based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

180,000

200,000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

A
n

n
u

al
 M

o
rt

al
it

y 
(#

 o
f 

fi
sh

/y
e

ar
)

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-67 July 2015



Figure B-2-12. Immature Smolt - Habitat based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-13. Total Habitat based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-14. Pre-Spawn Mortality - Temperature based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-15. Eggs - Temperature based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-16. Fry - Temperature based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-17. Pre-smolt - Temperature based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-18. Immature Smolt - Temperature based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-19. Total Temperature based Annual Mortality for Late Fall-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 2,813,219
Alternative 1 2,800,061
Difference -13,158
Percent Difference³ 0

Wet (32.5%)

No Action Alternative 2,692,145
Alternative 1 2,691,035
Difference -1,111
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 2,860,264
Alternative 1 2,802,912
Difference -57,352
Percent Difference -2
Below Normal (17.5%)

No Action Alternative 2,982,412
Alternative 1 2,930,472
Difference -51,940
Percent Difference -2
Dry (22.5%)

No Action Alternative 3,023,892
Alternative 1 2,976,338
Difference -47,554
Percent Difference -2
Critical (15%)

No Action Alternative 2,522,939
Alternative 1 2,617,343
Difference 94,404
Percent Difference 4

Table B-2-1. Annual Potential Production for Late 

Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-76 July 2015



Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 492,142 1,757,035 82,787 37,844 120,631
Alternative 1 513,890 1,802,954 68,169 30,510 98,679
Difference 21,748 45,920 -14,618 -7,334 -21,952
Percent Difference³ 4 3 -18 -19 -18

Wet (32.5%)

No Action Alternative 1,305,939 1,487,095 6,012 78 6,089
Alternative 1 1,331,500 1,479,904 4,935 609 5,544
Difference 25,561 -7,191 -1,076 531 -545
Percent Difference 2 0 -18 684 -9
Above Normal (12.5%)

No Action Alternative 371,926 1,810,494 1,361 103 1,464
Alternative 1 482,073 1,869,446 2,387 187 2,573
Difference 110,146 58,952 1,025 84 1,109
Percent Difference 30 3 75 82 76
Below Normal (17.5%)

No Action Alternative 38,722 1,885,067 14,022 4,588 18,610
Alternative 1 41,496 1,985,382 9,337 3,123 12,460
Difference 2,774 100,315 -4,685 -1,465 -6,150
Percent Difference 7 5 -33 -32 -33
Dry (22.5%)

No Action Alternative 34,945 1,894,612 38,990 16,946 55,936
Alternative 1 34,962 1,979,833 29,461 15,809 45,270
Difference 17 85,221 -9,529 -1,137 -10,666
Percent Difference 0 4 -24 -7 -19
Critical (15%)

No Action Alternative 43,879 1,941,615 462,907 221,268 684,174
Alternative 1 38,435 1,969,335 386,693 174,569 561,262
Difference -5,445 27,720 -76,214 -46,699 -122,912
Percent Difference -12 1 -16 -21 -18

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-2-2. Annual Mortality by Life Stage for Late Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 117,312 2,252,495 2,369,807
Alternative 1 100,569 2,314,954 2,415,523
Difference -16,743 62,459 45,716
Percent Difference³ -14 3 2

Wet (32.5%)

No Action Alternative 11,538 2,787,586 2,799,124
Alternative 1 13,087 2,803,861 2,816,949
Difference 1,549 16,276 17,825
Percent Difference 13 1 1
Above Normal (12.5%)

No Action Alternative 9,419 2,174,466 2,183,885
Alternative 1 9,812 2,344,280 2,354,092
Difference 393 169,814 170,208
Percent Difference 4 8 8
Below Normal (17.5%)

No Action Alternative 16,631 1,925,768 1,942,399
Alternative 1 15,158 2,024,180 2,039,338
Difference -1,474 98,412 96,938
Percent Difference -9 5 5
Dry (22.5%)

No Action Alternative 44,530 1,940,964 1,985,493
Alternative 1 40,463 2,019,602 2,060,065
Difference -4,067 78,638 74,572
Percent Difference -9 4 4
Critical (15%)

No Action Alternative 663,032 2,006,637 2,669,669
Alternative 1 555,549 2,013,483 2,569,032
Difference -107,483 6,846 -100,637
Percent Difference -16 0 -4

3 Relative difference of the Annual average

Table B-2-3. Annual Mortality by Cause for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 482,477 9,665 3,749 1,753,285 103,897 16,733 2,369,807
Alternative 1 0 504,586 9,304 3,662 1,799,292 87,603 11,076 2,415,523
Difference 0 22,110 -361 -87 46,006 -16,294 -5,657 45,716
Percent Difference³ 0 5 -4 -2 3 -16 -34 2

Wet (32.5%)

No Action Alternative 0 1,294,487 11,452 61 1,487,035 26 6,063 2,799,124
Alternative 1 0 1,319,517 11,983 61 1,479,843 1,043 4,501 2,816,949
Difference 0 25,030 531 0 -7,192 1,018 -1,563 17,825
Percent Difference 0 2 5 1 0 3,925 -26 1
Above Normal (12.5%)

No Action Alternative 0 362,747 9,179 167 1,810,328 73 1,392 2,183,885
Alternative 1 0 472,813 9,259 147 1,869,299 405 2,168 2,354,092
Difference 0 110,066 80 -19 58,971 333 776 170,208
Percent Difference 0 30 1 -12 3 459 56 8
Below Normal (17.5%)

No Action Alternative 0 28,022 10,701 143 1,884,924 5,787 12,822 1,942,399
Alternative 1 0 30,282 11,214 62 1,985,320 3,882 8,578 2,039,338
Difference 0 2,261 513 -81 100,396 -1,906 -4,244 96,938
Percent Difference 0 8 5 -57 5 -33 -33 5
Dry (22.5%)

No Action Alternative 0 28,946 5,999 570 1,894,042 37,961 17,975 1,985,493
Alternative 1 0 30,519 4,444 1,218 1,978,615 34,802 10,468 2,060,065
Difference 0 1,573 -1,556 648 84,573 -3,159 -7,508 74,572
Percent Difference 0 5 -26 114 4 -8 -42 4
Critical (15%)

No Action Alternative 0 33,389 10,490 23,702 1,917,913 628,839 55,335 2,669,669
Alternative 1 0 29,837 8,597 22,262 1,947,073 524,689 36,573 2,569,032
Difference 0 -3,552 -1,893 -1,440 29,160 -104,150 -18,762 -100,637
Percent Difference 0 -11 -18 -6 2 -17 -34 -4

3 Relative difference of the Annual average

Table B-2-4. Annual Mortality by Cause and Life Stage for Late Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-79 July 2015



Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt -

Temperat l

Full Simulation Period
1

No Action Alternative 0 170,688 311,789 9,665 3,749 1,753,285 66,626 16,161 37,272 572 2,369,807
Alternative 1 0 171,160 333,426 9,304 3,662 1,799,292 57,690 10,479 29,913 597 2,415,523
Difference 0 472 21,637 -361 -87 46,006 -8,936 -5,682 -7,359 25 45,716
Percent Difference³ 0 0 7 -4 -2 3 -13 -35 -20 4 2

Wet (32.5%)

No Action Alternative 0 465,305 829,182 11,452 61 1,487,035 19 5,993 7 71 2,799,124
Alternative 1 0 464,856 854,662 11,983 61 1,479,843 549 4,386 494 114 2,816,949
Difference 0 -449 25,479 531 0 -7,192 530 -1,606 488 43 17,825
Percent Difference 0 0 3 5 1 0 2,784 -27 7,082 61 1
Above Normal (12.5%)

No Action Alternative 0 24,311 338,436 9,179 167 1,810,328 54 1,307 18 84 2,183,885
Alternative 1 0 27,524 445,289 9,259 147 1,869,299 297 2,089 108 79 2,354,092
Difference 0 3,213 106,853 80 -19 58,971 243 782 90 -6 170,208
Percent Difference 0 13 32 1 -12 3 448 60 491 -7 8
Below Normal (17.5%)

No Action Alternative 0 28,022 0 10,701 143 1,884,924 1,766 12,256 4,022 566 1,942,399
Alternative 1 0 30,282 0 11,214 62 1,985,320 1,247 8,090 2,635 488 2,039,338
Difference 0 2,261 0 513 -81 100,396 -519 -4,166 -1,386 -79 96,938
Percent Difference 0 8 0 5 -57 5 -29 -34 -34 -14 5
Dry (22.5%)

No Action Alternative 0 28,946 0 5,999 570 1,894,042 21,850 17,140 16,111 835 1,985,493
Alternative 1 0 30,519 0 4,444 1,218 1,978,615 19,975 9,486 14,827 982 2,060,065
Difference 0 1,573 0 -1,556 648 84,573 -1,875 -7,654 -1,284 147 74,572
Percent Difference 0 5 0 -26 114 4 -9 -45 -8 18 4
Critical (15%)

No Action Alternative 0 33,389 0 10,490 23,702 1,917,913 409,251 53,656 219,588 1,679 2,669,669
Alternative 1 0 29,837 0 8,597 22,262 1,947,073 351,747 34,946 172,942 1,627 2,569,032
Difference 0 -3,552 0 -1,893 -1,440 29,160 -57,504 -18,710 -46,646 -52 -100,637
Percent Difference 0 -11 0 -18 -6 2 -14 -35 -21 -3 -4

3 Relative difference of the Annual average

 

ure

Smolt - 

Habitat Tota

Table B-2-5. Annual Mortality by All Factors for Late Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 2,813,219
Alternative 3 2,812,234
Difference -985
Percent Difference³ 0

Wet (32.5%)

No Action Alternative 2,692,145
Alternative 3 2,691,402
Difference -743
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 2,860,264
Alternative 3 2,810,515
Difference -49,749
Percent Difference -2
Below Normal (17.5%)

No Action Alternative 2,982,412
Alternative 3 2,961,353
Difference -21,059
Percent Difference -1
Dry (22.5%)

No Action Alternative 3,023,892
Alternative 3 3,012,660
Difference -11,233
Percent Difference 0
Critical (15%)

No Action Alternative 2,522,939
Alternative 3 2,600,856
Difference 77,917
Percent Difference 3

Table B-2-6. Annual Potential Production for Late 

Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 492,142 1,757,035 82,787 37,844 120,631
Alternative 3 517,818 1,792,455 66,941 28,700 95,641
Difference 25,677 35,421 -15,845 -9,144 -24,990
Percent Difference³ 5 2 -19 -24 -21

Wet (32.5%)

No Action Alternative 1,305,939 1,487,095 6,012 78 6,089
Alternative 3 1,334,935 1,484,912 3,275 536 3,812
Difference 28,996 -2,184 -2,736 459 -2,278
Percent Difference 2 0 -46 590 -37
Above Normal (12.5%)

No Action Alternative 371,926 1,810,494 1,361 103 1,464
Alternative 3 504,894 1,838,570 2,383 216 2,598
Difference 132,968 28,076 1,021 113 1,134
Percent Difference 36 2 75 110 77
Below Normal (17.5%)

No Action Alternative 38,722 1,885,067 14,022 4,588 18,610
Alternative 3 39,609 1,946,219 10,333 2,164 12,497
Difference 887 61,152 -3,689 -2,424 -6,113
Percent Difference 2 3 -26 -53 -33
Dry (22.5%)

No Action Alternative 34,945 1,894,612 38,990 16,946 55,936
Alternative 3 34,674 1,958,252 19,261 12,124 31,385
Difference -271 63,640 -19,729 -4,822 -24,551
Percent Difference -1 3 -51 -28 -44
Critical (15%)

No Action Alternative 43,879 1,941,615 462,907 221,268 684,174
Alternative 3 40,798 1,992,284 396,247 169,277 565,524
Difference -3,082 50,669 -66,660 -51,990 -118,650
Percent Difference -7 3 -14 -23 -17

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-2-7. Annual Mortality by Life Stage for Late Fall-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 117,312 2,252,495 2,369,807
Alternative 3 96,645 2,309,269 2,405,915
Difference -20,666 56,774 36,108
Percent Difference³ -18 3 2

Wet (32.5%)

No Action Alternative 11,538 2,787,586 2,799,124
Alternative 3 13,133 2,810,525 2,823,658
Difference 1,595 22,940 24,535
Percent Difference 14 1 1
Above Normal (12.5%)

No Action Alternative 9,419 2,174,466 2,183,885
Alternative 3 6,036 2,340,026 2,346,062
Difference -3,382 165,560 162,178
Percent Difference -36 8 7
Below Normal (17.5%)

No Action Alternative 16,631 1,925,768 1,942,399
Alternative 3 13,519 1,984,806 1,998,326
Difference -3,112 59,038 55,926
Percent Difference -19 3 3
Dry (22.5%)

No Action Alternative 44,530 1,940,964 1,985,493
Alternative 3 27,396 1,996,915 2,024,311
Difference -17,134 55,952 38,818
Percent Difference -38 3 2
Critical (15%)

No Action Alternative 663,032 2,006,637 2,669,669
Alternative 3 553,950 2,044,656 2,598,606
Difference -109,082 38,019 -71,063
Percent Difference -16 2 -3

3 Relative difference of the Annual average

Table B-2-8. Annual Mortality by Cause for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 482,477 9,665 3,749 1,753,285 103,897 16,733 2,369,807
Alternative 3 0 509,000 8,818 3,126 1,789,329 84,700 10,941 2,405,915
Difference 0 26,523 -847 -623 36,043 -19,197 -5,793 36,108
Percent Difference³ 0 5 -9 -17 2 -18 -35 2

Wet (32.5%)

No Action Alternative 0 1,294,487 11,452 61 1,487,035 26 6,063 2,799,124
Alternative 3 0 1,322,789 12,146 61 1,484,851 927 2,885 2,823,658
Difference 0 28,302 694 0 -2,184 901 -3,178 24,535
Percent Difference 0 2 6 0 0 3,475 -52 1
Above Normal (12.5%)

No Action Alternative 0 362,747 9,179 167 1,810,328 73 1,392 2,183,885
Alternative 3 0 499,275 5,619 31 1,838,539 386 2,212 2,346,062
Difference 0 136,528 -3,560 -136 28,212 314 821 162,178
Percent Difference 0 38 -39 -82 2 433 59 7
Below Normal (17.5%)

No Action Alternative 0 28,022 10,701 143 1,884,924 5,787 12,822 1,942,399
Alternative 3 0 28,753 10,857 75 1,946,144 2,588 9,910 1,998,326
Difference 0 731 156 -68 61,220 -3,200 -2,913 55,926
Percent Difference 0 3 1 -47 3 -55 -23 3
Dry (22.5%)

No Action Alternative 0 28,946 5,999 570 1,894,042 37,961 17,975 1,985,493
Alternative 3 0 30,082 4,592 188 1,958,065 22,616 8,769 2,024,311
Difference 0 1,136 -1,407 -382 64,022 -15,345 -9,206 38,818
Percent Difference 0 4 -23 -67 3 -40 -51 2
Critical (15%)

No Action Alternative 0 33,389 10,490 23,702 1,917,913 628,839 55,335 2,669,669
Alternative 3 0 32,561 8,237 20,317 1,971,967 525,396 40,128 2,598,606
Difference 0 -829 -2,253 -3,386 54,055 -103,443 -15,207 -71,063
Percent Difference 0 -2 -21 -14 3 -16 -27 -3

3 Relative difference of the Annual average

Table B-2-9. Annual Mortality by Cause and Life Stage for Late Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 170,688 311,789 9,665 3,749 1,753,285 66,626 16,161 37,272 572 2,369,807
Alternative 3 0 171,685 337,315 8,818 3,126 1,789,329 56,543 10,398 28,158 542 2,405,915
Difference 0 997 25,526 -847 -623 36,043 -10,083 -5,762 -9,114 -30 36,108
Percent Difference³ 0 1 8 -9 -17 2 -15 -36 -24 -5 2

Wet (32.5%)

No Action Alternative 0 465,305 829,182 11,452 61 1,487,035 19 5,993 7 71 2,799,124
Alternative 3 0 466,004 856,785 12,146 61 1,484,851 516 2,759 411 126 2,823,658
Difference 0 699 27,603 694 0 -2,184 497 -3,233 404 55 24,535
Percent Difference 0 0 3 6 0 0 2,610 -54 5,866 77 1
Above Normal (12.5%)

No Action Alternative 0 24,311 338,436 9,179 167 1,810,328 54 1,307 18 84 2,183,885
Alternative 3 0 28,397 470,878 5,619 31 1,838,539 296 2,087 90 125 2,346,062
Difference 0 4,086 132,442 -3,560 -136 28,212 242 779 72 41 162,178
Percent Difference 0 17 39 -39 -82 2 446 60 392 49 7
Below Normal (17.5%)

No Action Alternative 0 28,022 0 10,701 143 1,884,924 1,766 12,256 4,022 566 1,942,399
Alternative 3 0 28,753 0 10,857 75 1,946,144 823 9,510 1,765 400 1,998,326
Difference 0 731 0 156 -68 61,220 -943 -2,746 -2,257 -167 55,926
Percent Difference 0 3 0 1 -47 3 -53 -22 -56 -29 3
Dry (22.5%)

No Action Alternative 0 28,946 0 5,999 570 1,894,042 21,850 17,140 16,111 835 1,985,493
Alternative 3 0 30,082 0 4,592 188 1,958,065 11,401 7,860 11,215 909 2,024,311
Difference 0 1,136 0 -1,407 -382 64,022 -10,449 -9,280 -4,896 74 38,818
Percent Difference 0 4 0 -23 -67 3 -48 -54 -30 9 2
Critical (15%)

No Action Alternative 0 33,389 0 10,490 23,702 1,917,913 409,251 53,656 219,588 1,679 2,669,669
Alternative 3 0 32,561 0 8,237 20,317 1,971,967 357,527 38,720 167,870 1,408 2,598,606
Difference 0 -829 0 -2,253 -3,386 54,055 -51,725 -14,935 -51,719 -272 -71,063
Percent Difference 0 -2 0 -21 -14 3 -13 -28 -24 -16 -3

3 Relative difference of the Annual average

Table B-2-10. Annual Mortality by All Factors for Late Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 2,813,219
Alternative 5 2,805,566
Difference -7,653
Percent Difference³ 0

Wet (32.5%)

No Action Alternative 2,692,145
Alternative 5 2,700,194
Difference 8,049
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 2,860,264
Alternative 5 2,829,088
Difference -31,176
Percent Difference -1
Below Normal (17.5%)

No Action Alternative 2,982,412
Alternative 5 2,951,992
Difference -30,420
Percent Difference -1
Dry (22.5%)

No Action Alternative 3,023,892
Alternative 5 3,004,835
Difference -19,057
Percent Difference -1
Critical (15%)

No Action Alternative 2,522,939
Alternative 5 2,544,537
Difference 21,598
Percent Difference 1

Table B-2-11. Annual Potential Production for Late 

Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 492,142 1,757,035 82,787 37,844 120,631
Alternative 5 486,679 1,779,342 78,549 38,177 116,726
Difference -5,463 22,307 -4,237 333 -3,904
Percent Difference³ -1 1 -5 1 -3

Wet (32.5%)

No Action Alternative 1,305,939 1,487,095 6,012 78 6,089
Alternative 5 1,284,631 1,490,907 4,027 74 4,101
Difference -21,308 3,812 -1,985 -4 -1,989
Percent Difference -2 0 -33 -5 -33
Above Normal (12.5%)

No Action Alternative 371,926 1,810,494 1,361 103 1,464
Alternative 5 385,985 1,859,656 1,357 82 1,439
Difference 14,059 49,162 -5 -21 -25
Percent Difference 4 3 0 -20 -2
Below Normal (17.5%)

No Action Alternative 38,722 1,885,067 14,022 4,588 18,610
Alternative 5 39,141 1,943,539 13,998 4,481 18,480
Difference 419 58,471 -23 -107 -130
Percent Difference 1 3 0 -2 -1
Dry (22.5%)

No Action Alternative 34,945 1,894,612 38,990 16,946 55,936
Alternative 5 34,298 1,930,739 31,905 14,697 46,602
Difference -647 36,127 -7,085 -2,249 -9,334
Percent Difference -2 2 -18 -13 -17
Critical (15%)

No Action Alternative 43,879 1,941,615 462,907 221,268 684,174
Alternative 5 42,394 1,918,694 449,617 227,011 676,628
Difference -1,485 -22,921 -13,290 5,743 -7,547
Percent Difference -3 -1 -3 3 -1

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-2-12. Annual Mortality by Life Stage for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 117,312 2,252,495 2,369,807
Alternative 5 115,323 2,267,424 2,382,747
Difference -1,989 14,929 12,940
Percent Difference³ -2 1 1

Wet (32.5%)

No Action Alternative 11,538 2,787,586 2,799,124
Alternative 5 11,470 2,768,169 2,779,639
Difference -68 -19,417 -19,485
Percent Difference -1 -1 -1
Above Normal (12.5%)

No Action Alternative 9,419 2,174,466 2,183,885
Alternative 5 9,777 2,237,304 2,247,081
Difference 359 62,838 63,196
Percent Difference 4 3 3
Below Normal (17.5%)

No Action Alternative 16,631 1,925,768 1,942,399
Alternative 5 16,938 1,984,222 2,001,160
Difference 307 58,454 58,760
Percent Difference 2 3 3
Dry (22.5%)

No Action Alternative 44,530 1,940,964 1,985,493
Alternative 5 40,257 1,971,382 2,011,639
Difference -4,273 30,419 26,146
Percent Difference -10 2 1
Critical (15%)

No Action Alternative 663,032 2,006,637 2,669,669
Alternative 5 655,672 1,982,044 2,637,716
Difference -7,360 -24,593 -31,953
Percent Difference -1 -1 -1

3 Relative difference of the Annual average

Table B-2-13. Annual Mortality by Cause for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 482,477 9,665 3,749 1,753,285 103,897 16,733 2,369,807
Alternative 5 0 476,778 9,902 2,705 1,776,637 102,717 14,010 2,382,747
Difference 0 -5,699 236 -1,044 23,351 -1,181 -2,724 12,940
Percent Difference³ 0 -1 2 -28 1 -1 -16 1

Wet (32.5%)

No Action Alternative 0 1,294,487 11,452 61 1,487,035 26 6,063 2,799,124
Alternative 5 0 1,273,245 11,386 61 1,490,847 24 4,077 2,779,639
Difference 0 -21,242 -66 0 3,812 -2 -1,987 -19,485
Percent Difference 0 -2 -1 0 0 -8 -33 -1
Above Normal (12.5%)

No Action Alternative 0 362,747 9,179 167 1,810,328 73 1,392 2,183,885
Alternative 5 0 376,400 9,586 142 1,859,515 50 1,389 2,247,081
Difference 0 13,653 406 -25 49,187 -23 -2 63,196
Percent Difference 0 4 4 -15 3 -31 0 3
Below Normal (17.5%)

No Action Alternative 0 28,022 10,701 143 1,884,924 5,787 12,822 1,942,399
Alternative 5 0 28,128 11,014 147 1,943,392 5,777 12,702 2,001,160
Difference 0 106 313 4 58,468 -10 -120 58,760
Percent Difference 0 0 3 3 3 0 -1 3
Dry (22.5%)

No Action Alternative 0 28,946 5,999 570 1,894,042 37,961 17,975 1,985,493
Alternative 5 0 28,043 6,255 761 1,929,979 33,241 13,361 2,011,639
Difference 0 -903 256 191 35,936 -4,720 -4,614 26,146
Percent Difference 0 -3 4 34 2 -12 -26 1
Critical (15%)

No Action Alternative 0 33,389 10,490 23,702 1,917,913 628,839 55,335 2,669,669
Alternative 5 0 31,273 11,121 16,469 1,902,225 628,081 48,546 2,637,716
Difference 0 -2,116 631 -7,233 -15,688 -758 -6,789 -31,953
Percent Difference 0 -6 6 -31 -1 0 -12 -1

3 Relative difference of the Annual average

Table B-2-14. Annual Mortality by Cause and Life Stage for Late Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 170,688 311,789 9,665 3,749 1,753,285 66,626 16,161 37,272 572 2,369,807
Alternative 5 0 170,227 306,551 9,902 2,705 1,776,637 65,089 13,460 37,628 549 2,382,747
Difference 0 -461 -5,238 236 -1,044 23,351 -1,537 -2,700 356 -23 12,940
Percent Difference³ 0 0 -2 2 -28 1 -2 -17 1 -4 1

Wet (32.5%)

No Action Alternative 0 465,305 829,182 11,452 61 1,487,035 19 5,993 7 71 2,799,124
Alternative 5 0 465,569 807,677 11,386 61 1,490,847 18 4,009 6 68 2,779,639
Difference 0 264 -21,506 -66 0 3,812 -1 -1,984 -1 -3 -19,485
Percent Difference 0 0 -3 -1 0 0 -3 -33 -20 -4 -1
Above Normal (12.5%)

No Action Alternative 0 24,311 338,436 9,179 167 1,810,328 54 1,307 18 84 2,183,885
Alternative 5 0 23,955 352,445 9,586 142 1,859,515 32 1,325 18 64 2,247,081
Difference 0 -356 14,009 406 -25 49,187 -22 18 -1 -20 63,196
Percent Difference 0 -1 4 4 -15 3 -41 1 -3 -24 3
Below Normal (17.5%)

No Action Alternative 0 28,022 0 10,701 143 1,884,924 1,766 12,256 4,022 566 1,942,399
Alternative 5 0 28,128 0 11,014 147 1,943,392 1,852 12,147 3,925 556 2,001,160
Difference 0 106 0 313 4 58,468 86 -110 -96 -11 58,760
Percent Difference 0 0 0 3 3 3 5 -1 -2 -2 3
Dry (22.5%)

No Action Alternative 0 28,946 0 5,999 570 1,894,042 21,850 17,140 16,111 835 1,985,493
Alternative 5 0 28,043 0 6,255 761 1,929,979 19,310 12,595 13,932 766 2,011,639
Difference 0 -903 0 256 191 35,936 -2,540 -4,545 -2,179 -70 26,146
Percent Difference 0 -3 0 4 34 2 -12 -27 -14 -8 1
Critical (15%)

No Action Alternative 0 33,389 0 10,490 23,702 1,917,913 409,251 53,656 219,588 1,679 2,669,669
Alternative 5 0 31,273 0 11,121 16,469 1,902,225 402,734 46,883 225,348 1,663 2,637,716
Difference 0 -2,116 0 631 -7,233 -15,688 -6,517 -6,773 5,759 -16 -31,953
Percent Difference 0 -6 0 6 -31 -1 -2 -13 3 -1 -1

3 Relative difference of the Annual average

Table B-2-15. Annual Mortality by All Factors for Late Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 2,800,061
No Action Alternative 2,813,219
Difference 13,158
Percent Difference³ 0

Wet (32.5%)

Second Basis of Comparison 2,691,035
No Action Alternative 2,692,145
Difference 1,111
Percent Difference 0
Above Normal (12.5%)

Second Basis of Comparison 2,802,912
No Action Alternative 2,860,264
Difference 57,352
Percent Difference 2
Below Normal (17.5%)

Second Basis of Comparison 2,930,472
No Action Alternative 2,982,412
Difference 51,940
Percent Difference 2
Dry (22.5%)

Second Basis of Comparison 2,976,338
No Action Alternative 3,023,892
Difference 47,554
Percent Difference 2
Critical (15%)

Second Basis of Comparison 2,617,343
No Action Alternative 2,522,939
Difference -94,404
Percent Difference -4

Table C-2-16. Annual Potential Production for Late 

Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 513,890 1,802,954 68,169 30,510 98,679
No Action Alternative 492,142 1,757,035 82,787 37,844 120,631
Difference -21,748 -45,920 14,618 7,334 21,952
Percent Difference³ -4 -3 21 24 22

Wet (32.5%)

Second Basis of Comparison 1,331,500 1,479,904 4,935 609 5,544
No Action Alternative 1,305,939 1,487,095 6,012 78 6,089
Difference -25,561 7,191 1,076 -531 545
Percent Difference -2 0 22 -87 10
Above Normal (12.5%)

Second Basis of Comparison 482,073 1,869,446 2,387 187 2,573
No Action Alternative 371,926 1,810,494 1,361 103 1,464
Difference -110,146 -58,952 -1,025 -84 -1,109
Percent Difference -23 -3 -43 -45 -43
Below Normal (17.5%)

Second Basis of Comparison 41,496 1,985,382 9,337 3,123 12,460
No Action Alternative 38,722 1,885,067 14,022 4,588 18,610
Difference -2,774 -100,315 4,685 1,465 6,150
Percent Difference -7 -5 50 47 49
Dry (22.5%)

Second Basis of Comparison 34,962 1,979,833 29,461 15,809 45,270
No Action Alternative 34,945 1,894,612 38,990 16,946 55,936
Difference -17 -85,221 9,529 1,137 10,666
Percent Difference 0 -4 32 7 24
Critical (15%)

Second Basis of Comparison 38,435 1,969,335 386,693 174,569 561,262
No Action Alternative 43,879 1,941,615 462,907 221,268 684,174
Difference 5,445 -27,720 76,214 46,699 122,912
Percent Difference 14 -1 20 27 22

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table C-2-17. Annual Mortality by Life Stage for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 100,569 2,314,954 2,415,523
No Action Alternative 117,312 2,252,495 2,369,807
Difference 16,743 -62,459 -45,716
Percent Difference³ 17 -3 -2

Wet (32.5%)

Second Basis of Comparison 13,087 2,803,861 2,816,949
No Action Alternative 11,538 2,787,586 2,799,124
Difference -1,549 -16,276 -17,825
Percent Difference -12 -1 -1
Above Normal (12.5%)

Second Basis of Comparison 9,812 2,344,280 2,354,092
No Action Alternative 9,419 2,174,466 2,183,885
Difference -393 -169,814 -170,208
Percent Difference -4 -7 -7
Below Normal (17.5%)

Second Basis of Comparison 15,158 2,024,180 2,039,338
No Action Alternative 16,631 1,925,768 1,942,399
Difference 1,474 -98,412 -96,938
Percent Difference 10 -5 -5
Dry (22.5%)

Second Basis of Comparison 40,463 2,019,602 2,060,065
No Action Alternative 44,530 1,940,964 1,985,493
Difference 4,067 -78,638 -74,572
Percent Difference 10 -4 -4
Critical (15%)

Second Basis of Comparison 555,549 2,013,483 2,569,032
No Action Alternative 663,032 2,006,637 2,669,669
Difference 107,483 -6,846 100,637
Percent Difference 19 0 4

3 Relative difference of the Annual average

Table C-2-18. Annual Mortality by Cause for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 504,586 9,304 3,662 1,799,292 87,603 11,076 2,415,523
No Action Alternative 0 482,477 9,665 3,749 1,753,285 103,897 16,733 2,369,807
Difference 0 -22,110 361 87 -46,006 16,294 5,657 -45,716
Percent Difference³ 0 -4 4 2 -3 19 51 -2

Wet (32.5%)

Second Basis of Comparison 0 1,319,517 11,983 61 1,479,843 1,043 4,501 2,816,949
No Action Alternative 0 1,294,487 11,452 61 1,487,035 26 6,063 2,799,124
Difference 0 -25,030 -531 0 7,192 -1,018 1,563 -17,825
Percent Difference 0 -2 -4 -1 0 -98 35 -1
Above Normal (12.5%)

Second Basis of Comparison 0 472,813 9,259 147 1,869,299 405 2,168 2,354,092
No Action Alternative 0 362,747 9,179 167 1,810,328 73 1,392 2,183,885
Difference 0 -110,066 -80 19 -58,971 -333 -776 -170,208
Percent Difference 0 -23 -1 13 -3 -82 -36 -7
Below Normal (17.5%)

Second Basis of Comparison 0 30,282 11,214 62 1,985,320 3,882 8,578 2,039,338
No Action Alternative 0 28,022 10,701 143 1,884,924 5,787 12,822 1,942,399
Difference 0 -2,261 -513 81 -100,396 1,906 4,244 -96,938
Percent Difference 0 -7 -5 131 -5 49 49 -5
Dry (22.5%)

Second Basis of Comparison 0 30,519 4,444 1,218 1,978,615 34,802 10,468 2,060,065
No Action Alternative 0 28,946 5,999 570 1,894,042 37,961 17,975 1,985,493
Difference 0 -1,573 1,556 -648 -84,573 3,159 7,508 -74,572
Percent Difference 0 -5 35 -53 -4 9 72 -4
Critical (15%)

Second Basis of Comparison 0 29,837 8,597 22,262 1,947,073 524,689 36,573 2,569,032
No Action Alternative 0 33,389 10,490 23,702 1,917,913 628,839 55,335 2,669,669
Difference 0 3,552 1,893 1,440 -29,160 104,150 18,762 100,637
Percent Difference 0 12 22 6 -1 20 51 4

3 Relative difference of the Annual average

Table C-2-19. Annual Mortality by Cause and Life Stage for Late Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 171,160 333,426 9,304 3,662 1,799,292 57,690 10,479 29,913 597 2,415,523
No Action Alternative 0 170,688 311,789 9,665 3,749 1,753,285 66,626 16,161 37,272 572 2,369,807
Difference 0 -472 -21,637 361 87 -46,006 8,936 5,682 7,359 -25 -45,716
Percent Difference³ 0 0 -6 4 2 -3 15 54 25 -4 -2

Wet (32.5%)

Second Basis of Comparison 0 464,856 854,662 11,983 61 1,479,843 549 4,386 494 114 2,816,949
No Action Alternative 0 465,305 829,182 11,452 61 1,487,035 19 5,993 7 71 2,799,124
Difference 0 449 -25,479 -531 0 7,192 -530 1,606 -488 -43 -17,825
Percent Difference 0 0 -3 -4 -1 0 -97 37 -99 -38 -1
Above Normal (12.5%)

Second Basis of Comparison 0 27,524 445,289 9,259 147 1,869,299 297 2,089 108 79 2,354,092
No Action Alternative 0 24,311 338,436 9,179 167 1,810,328 54 1,307 18 84 2,183,885
Difference 0 -3,213 -106,853 -80 19 -58,971 -243 -782 -90 6 -170,208
Percent Difference 0 -12 -24 -1 13 -3 -82 -37 -83 7 -7
Below Normal (17.5%)

Second Basis of Comparison 0 30,282 0 11,214 62 1,985,320 1,247 8,090 2,635 488 2,039,338
No Action Alternative 0 28,022 0 10,701 143 1,884,924 1,766 12,256 4,022 566 1,942,399
Difference 0 -2,261 0 -513 81 -100,396 519 4,166 1,386 79 -96,938
Percent Difference 0 -7 0 -5 131 -5 42 51 53 16 -5
Dry (22.5%)

Second Basis of Comparison 0 30,519 0 4,444 1,218 1,978,615 19,975 9,486 14,827 982 2,060,065
No Action Alternative 0 28,946 0 5,999 570 1,894,042 21,850 17,140 16,111 835 1,985,493
Difference 0 -1,573 0 1,556 -648 -84,573 1,875 7,654 1,284 -147 -74,572
Percent Difference 0 -5 0 35 -53 -4 9 81 9 -15 -4
Critical (15%)

Second Basis of Comparison 0 29,837 0 8,597 22,262 1,947,073 351,747 34,946 172,942 1,627 2,569,032
No Action Alternative 0 33,389 0 10,490 23,702 1,917,913 409,251 53,656 219,588 1,679 2,669,669
Difference 0 3,552 0 1,893 1,440 -29,160 57,504 18,710 46,646 52 100,637
Percent Difference 0 12 0 22 6 -1 16 54 27 3 4

3 Relative difference of the Annual average

Table C-2-20. Annual Mortality by All Factors for Late Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 2,800,061
Alternative 3 2,812,234
Difference 12,173
Percent Difference³ 0

Wet (32.5%)

Second Basis of Comparison 2,691,035
Alternative 3 2,691,402
Difference 367
Percent Difference 0
Above Normal (12.5%)

Second Basis of Comparison 2,802,912
Alternative 3 2,810,515
Difference 7,603
Percent Difference 0
Below Normal (17.5%)

Second Basis of Comparison 2,930,472
Alternative 3 2,961,353
Difference 30,881
Percent Difference 1
Dry (22.5%)

Second Basis of Comparison 2,976,338
Alternative 3 3,012,660
Difference 36,322
Percent Difference 1
Critical (15%)

Second Basis of Comparison 2,617,343
Alternative 3 2,600,856
Difference -16,487
Percent Difference -1

Table B-2-21. Annual Potential Production for Late 

Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 513,890 1,802,954 68,169 30,510 98,679
Alternative 3 517,818 1,792,455 66,941 28,700 95,641
Difference 3,928 -10,499 -1,228 -1,811 -3,038
Percent Difference³ 1 -1 -2 -6 -3

Wet (32.5%)

Second Basis of Comparison 1,331,500 1,479,904 4,935 609 5,544
Alternative 3 1,334,935 1,484,912 3,275 536 3,812
Difference 3,434 5,008 -1,660 -72 -1,732
Percent Difference 0 0 -34 -12 -31
Above Normal (12.5%)

Second Basis of Comparison 482,073 1,869,446 2,387 187 2,573
Alternative 3 504,894 1,838,570 2,383 216 2,598
Difference 22,822 -30,877 -4 29 25
Percent Difference 5 -2 0 15 1
Below Normal (17.5%)

Second Basis of Comparison 41,496 1,985,382 9,337 3,123 12,460
Alternative 3 39,609 1,946,219 10,333 2,164 12,497
Difference -1,887 -39,163 996 -959 37
Percent Difference -5 -2 11 -31 0
Dry (22.5%)

Second Basis of Comparison 34,962 1,979,833 29,461 15,809 45,270
Alternative 3 34,674 1,958,252 19,261 12,124 31,385
Difference -288 -21,580 -10,200 -3,685 -13,885
Percent Difference -1 -1 -35 -23 -31
Critical (15%)

Second Basis of Comparison 38,435 1,969,335 386,693 174,569 561,262
Alternative 3 40,798 1,992,284 396,247 169,277 565,524
Difference 2,363 22,949 9,554 -5,292 4,262
Percent Difference 6 1 2 -3 1

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-2-22. Annual Mortality by Life Stage for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 100,569 2,314,954 2,415,523
Alternative 3 96,645 2,309,269 2,405,915
Difference -3,924 -5,685 -9,609
Percent Difference³ -4 0 0

Wet (32.5%)

Second Basis of Comparison 13,087 2,803,861 2,816,949
Alternative 3 13,133 2,810,525 2,823,658
Difference 45 6,664 6,710
Percent Difference 0 0 0
Above Normal (12.5%)

Second Basis of Comparison 9,812 2,344,280 2,354,092
Alternative 3 6,036 2,340,026 2,346,062
Difference -3,776 -4,254 -8,030
Percent Difference -38 0 0
Below Normal (17.5%)

Second Basis of Comparison 15,158 2,024,180 2,039,338
Alternative 3 13,519 1,984,806 1,998,326
Difference -1,638 -39,374 -41,012
Percent Difference -11 -2 -2
Dry (22.5%)

Second Basis of Comparison 40,463 2,019,602 2,060,065
Alternative 3 27,396 1,996,915 2,024,311
Difference -13,067 -22,686 -35,754
Percent Difference -32 -1 -2
Critical (15%)

Second Basis of Comparison 555,549 2,013,483 2,569,032
Alternative 3 553,950 2,044,656 2,598,606
Difference -1,599 31,172 29,574
Percent Difference 0 2 1

3 Relative difference of the Annual average

Table B-2-23. Annual Mortality by Cause for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 504,586 9,304 3,662 1,799,292 87,603 11,076 2,415,523
Alternative 3 0 509,000 8,818 3,126 1,789,329 84,700 10,941 2,405,915
Difference 0 4,414 -485 -536 -9,963 -2,903 -136 -9,609
Percent Difference³ 0 1 -5 -15 -1 -3 -1 0

Wet (32.5%)

Second Basis of Comparison 0 1,319,517 11,983 61 1,479,843 1,043 4,501 2,816,949
Alternative 3 0 1,322,789 12,146 61 1,484,851 927 2,885 2,823,658
Difference 0 3,272 162 0 5,008 -117 -1,616 6,710
Percent Difference 0 0 1 0 0 -11 -36 0
Above Normal (12.5%)

Second Basis of Comparison 0 472,813 9,259 147 1,869,299 405 2,168 2,354,092
Alternative 3 0 499,275 5,619 31 1,838,539 386 2,212 2,346,062
Difference 0 26,462 -3,640 -117 -30,760 -19 44 -8,030
Percent Difference 0 6 -39 -79 -2 -5 2 0
Below Normal (17.5%)

Second Basis of Comparison 0 30,282 11,214 62 1,985,320 3,882 8,578 2,039,338
Alternative 3 0 28,753 10,857 75 1,946,144 2,588 9,910 1,998,326
Difference 0 -1,530 -357 13 -39,176 -1,294 1,332 -41,012
Percent Difference 0 -5 -3 21 -2 -33 16 -2
Dry (22.5%)

Second Basis of Comparison 0 30,519 4,444 1,218 1,978,615 34,802 10,468 2,060,065
Alternative 3 0 30,082 4,592 188 1,958,065 22,616 8,769 2,024,311
Difference 0 -437 149 -1,030 -20,551 -12,186 -1,699 -35,754
Percent Difference 0 -1 3 -85 -1 -35 -16 -2
Critical (15%)

Second Basis of Comparison 0 29,837 8,597 22,262 1,947,073 524,689 36,573 2,569,032
Alternative 3 0 32,561 8,237 20,317 1,971,967 525,396 40,128 2,598,606
Difference 0 2,723 -360 -1,946 24,894 707 3,555 29,574
Percent Difference 0 9 -4 -9 1 0 10 1

3 Relative difference of the Annual average

Table B-2-24. Annual Mortality by Cause and Life Stage for Late Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 171,160 333,426 9,304 3,662 1,799,292 57,690 10,479 29,913 597 2,415,523
Alternative 3 0 171,685 337,315 8,818 3,126 1,789,329 56,543 10,398 28,158 542 2,405,915
Difference 0 525 3,889 -485 -536 -9,963 -1,147 -80 -1,755 -55 -9,609
Percent Difference³ 0 0 1 -5 -15 -1 -2 -1 -6 -9 0

Wet (32.5%)

Second Basis of Comparison 0 464,856 854,662 11,983 61 1,479,843 549 4,386 494 114 2,816,949
Alternative 3 0 466,004 856,785 12,146 61 1,484,851 516 2,759 411 126 2,823,658
Difference 0 1,149 2,123 162 0 5,008 -33 -1,627 -84 11 6,710
Percent Difference 0 0 0 1 0 0 -6 -37 -17 10 0
Above Normal (12.5%)

Second Basis of Comparison 0 27,524 445,289 9,259 147 1,869,299 297 2,089 108 79 2,354,092
Alternative 3 0 28,397 470,878 5,619 31 1,838,539 296 2,087 90 125 2,346,062
Difference 0 873 25,589 -3,640 -117 -30,760 -1 -3 -18 47 -8,030
Percent Difference 0 3 6 -39 -79 -2 0 0 -17 60 0
Below Normal (17.5%)

Second Basis of Comparison 0 30,282 0 11,214 62 1,985,320 1,247 8,090 2,635 488 2,039,338
Alternative 3 0 28,753 0 10,857 75 1,946,144 823 9,510 1,765 400 1,998,326
Difference 0 -1,530 0 -357 13 -39,176 -424 1,420 -871 -88 -41,012
Percent Difference 0 -5 0 -3 21 -2 -34 18 -33 -18 -2
Dry (22.5%)

Second Basis of Comparison 0 30,519 0 4,444 1,218 1,978,615 19,975 9,486 14,827 982 2,060,065
Alternative 3 0 30,082 0 4,592 188 1,958,065 11,401 7,860 11,215 909 2,024,311
Difference 0 -437 0 149 -1,030 -20,551 -8,574 -1,626 -3,612 -73 -35,754
Percent Difference 0 -1 0 3 -85 -1 -43 -17 -24 -7 -2
Critical (15%)

Second Basis of Comparison 0 29,837 0 8,597 22,262 1,947,073 351,747 34,946 172,942 1,627 2,569,032
Alternative 3 0 32,561 0 8,237 20,317 1,971,967 357,527 38,720 167,870 1,408 2,598,606
Difference 0 2,723 0 -360 -1,946 24,894 5,780 3,774 -5,072 -219 29,574
Percent Difference 0 9 0 -4 -9 1 2 11 -3 -13 1

3 Relative difference of the Annual average

Table B-2-25. Annual Mortality by All Factors for Late Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 2,800,061
Alternative 5 2,805,566
Difference 5,506
Percent Difference³ 0

Wet (32.5%)

Second Basis of Comparison 2,691,035
Alternative 5 2,700,194
Difference 9,159
Percent Difference 0
Above Normal (12.5%)

Second Basis of Comparison 2,802,912
Alternative 5 2,829,088
Difference 26,176
Percent Difference 1
Below Normal (17.5%)

Second Basis of Comparison 2,930,472
Alternative 5 2,951,992
Difference 21,520
Percent Difference 1
Dry (22.5%)

Second Basis of Comparison 2,976,338
Alternative 5 3,004,835
Difference 28,497
Percent Difference 1
Critical (15%)

Second Basis of Comparison 2,617,343
Alternative 5 2,544,537
Difference -72,807
Percent Difference -3

Table B-2-26. Annual Potential Production for Late 

Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 513,890 1,802,954 68,169 30,510 98,679
Alternative 5 486,679 1,779,342 78,549 38,177 116,726
Difference -27,211 -23,612 10,380 7,667 18,047
Percent Difference³ -5 -1 15 25 18

Wet (32.5%)

Second Basis of Comparison 1,331,500 1,479,904 4,935 609 5,544
Alternative 5 1,284,631 1,490,907 4,027 74 4,101
Difference -46,869 11,003 -909 -535 -1,443
Percent Difference -4 1 -18 -88 -26
Above Normal (12.5%)

Second Basis of Comparison 482,073 1,869,446 2,387 187 2,573
Alternative 5 385,985 1,859,656 1,357 82 1,439
Difference -96,087 -9,790 -1,030 -105 -1,134
Percent Difference -20 -1 -43 -56 -44
Below Normal (17.5%)

Second Basis of Comparison 41,496 1,985,382 9,337 3,123 12,460
Alternative 5 39,141 1,943,539 13,998 4,481 18,480
Difference -2,355 -41,843 4,662 1,358 6,020
Percent Difference -6 -2 50 43 48
Dry (22.5%)

Second Basis of Comparison 34,962 1,979,833 29,461 15,809 45,270
Alternative 5 34,298 1,930,739 31,905 14,697 46,602
Difference -664 -49,093 2,444 -1,112 1,332
Percent Difference -2 -2 8 -7 3
Critical (15%)

Second Basis of Comparison 38,435 1,969,335 386,693 174,569 561,262
Alternative 5 42,394 1,918,694 449,617 227,011 676,628
Difference 3,960 -50,641 62,924 52,442 115,365
Percent Difference 10 -3 16 30 21

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-2-27. Annual Mortality by Life Stage for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 100,569 2,314,954 2,415,523
Alternative 5 115,323 2,267,424 2,382,747
Difference 14,754 -47,530 -32,776
Percent Difference³ 15 -2 -1

Wet (32.5%)

Second Basis of Comparison 13,087 2,803,861 2,816,949
Alternative 5 11,470 2,768,169 2,779,639
Difference -1,617 -35,692 -37,310
Percent Difference -12 -1 -1
Above Normal (12.5%)

Second Basis of Comparison 9,812 2,344,280 2,354,092
Alternative 5 9,777 2,237,304 2,247,081
Difference -35 -106,977 -107,012
Percent Difference 0 -5 -5
Below Normal (17.5%)

Second Basis of Comparison 15,158 2,024,180 2,039,338
Alternative 5 16,938 1,984,222 2,001,160
Difference 1,780 -39,958 -38,178
Percent Difference 12 -2 -2
Dry (22.5%)

Second Basis of Comparison 40,463 2,019,602 2,060,065
Alternative 5 40,257 1,971,382 2,011,639
Difference -206 -48,219 -48,426
Percent Difference -1 -2 -2
Critical (15%)

Second Basis of Comparison 555,549 2,013,483 2,569,032
Alternative 5 655,672 1,982,044 2,637,716
Difference 100,123 -31,439 68,684
Percent Difference 18 -2 3

3 Relative difference of the Annual average

Table B-2-28. Annual Mortality by Cause for Late Fall-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 504,586 9,304 3,662 1,799,292 87,603 11,076 2,415,523
Alternative 5 0 476,778 9,902 2,705 1,776,637 102,717 14,010 2,382,747
Difference 0 -27,809 598 -958 -22,655 15,114 2,934 -32,776
Percent Difference³ 0 -6 6 -26 -1 17 26 -1

Wet (32.5%)

Second Basis of Comparison 0 1,319,517 11,983 61 1,479,843 1,043 4,501 2,816,949
Alternative 5 0 1,273,245 11,386 61 1,490,847 24 4,077 2,779,639
Difference 0 -46,272 -597 0 11,003 -1,020 -424 -37,310
Percent Difference 0 -4 -5 -1 1 -98 -9 -1
Above Normal (12.5%)

Second Basis of Comparison 0 472,813 9,259 147 1,869,299 405 2,168 2,354,092
Alternative 5 0 376,400 9,586 142 1,859,515 50 1,389 2,247,081
Difference 0 -96,413 326 -6 -9,784 -355 -779 -107,012
Percent Difference 0 -20 4 -4 -1 -88 -36 -5
Below Normal (17.5%)

Second Basis of Comparison 0 30,282 11,214 62 1,985,320 3,882 8,578 2,039,338
Alternative 5 0 28,128 11,014 147 1,943,392 5,777 12,702 2,001,160
Difference 0 -2,155 -200 85 -41,928 1,896 4,124 -38,178
Percent Difference 0 -7 -2 137 -2 49 48 -2
Dry (22.5%)

Second Basis of Comparison 0 30,519 4,444 1,218 1,978,615 34,802 10,468 2,060,065
Alternative 5 0 28,043 6,255 761 1,929,979 33,241 13,361 2,011,639
Difference 0 -2,476 1,812 -457 -48,637 -1,561 2,893 -48,426
Percent Difference 0 -8 41 -38 -2 -4 28 -2
Critical (15%)

Second Basis of Comparison 0 29,837 8,597 22,262 1,947,073 524,689 36,573 2,569,032
Alternative 5 0 31,273 11,121 16,469 1,902,225 628,081 48,546 2,637,716
Difference 0 1,436 2,524 -5,793 -44,848 103,392 11,973 68,684
Percent Difference 0 5 29 -26 -2 20 33 3

3 Relative difference of the Annual average

Table B-2-29. Annual Mortality by Cause and Life Stage for Late Fall-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 171,160 333,426 9,304 3,662 1,799,292 57,690 10,479 29,913 597 2,415,523
Alternative 5 0 170,227 306,551 9,902 2,705 1,776,637 65,089 13,460 37,628 549 2,382,747
Difference 0 -933 -26,876 598 -958 -22,655 7,399 2,982 7,715 -48 -32,776
Percent Difference³ 0 -1 -8 6 -26 -1 13 28 26 -8 -1

Wet (32.5%)

Second Basis of Comparison 0 464,856 854,662 11,983 61 1,479,843 549 4,386 494 114 2,816,949
Alternative 5 0 465,569 807,677 11,386 61 1,490,847 18 4,009 6 68 2,779,639
Difference 0 713 -46,985 -597 0 11,003 -531 -378 -489 -46 -37,310
Percent Difference 0 0 -5 -5 -1 1 -97 -9 -99 -40 -1
Above Normal (12.5%)

Second Basis of Comparison 0 27,524 445,289 9,259 147 1,869,299 297 2,089 108 79 2,354,092
Alternative 5 0 23,955 352,445 9,586 142 1,859,515 32 1,325 18 64 2,247,081
Difference 0 -3,569 -92,844 326 -6 -9,784 -265 -765 -90 -14 -107,012
Percent Difference 0 -13 -21 4 -4 -1 -89 -37 -84 -18 -5
Below Normal (17.5%)

Second Basis of Comparison 0 30,282 0 11,214 62 1,985,320 1,247 8,090 2,635 488 2,039,338
Alternative 5 0 28,128 0 11,014 147 1,943,392 1,852 12,147 3,925 556 2,001,160
Difference 0 -2,155 0 -200 85 -41,928 605 4,056 1,290 68 -38,178
Percent Difference 0 -7 0 -2 137 -2 49 50 49 14 -2
Dry (22.5%)

Second Basis of Comparison 0 30,519 0 4,444 1,218 1,978,615 19,975 9,486 14,827 982 2,060,065
Alternative 5 0 28,043 0 6,255 761 1,929,979 19,310 12,595 13,932 766 2,011,639
Difference 0 -2,476 0 1,812 -457 -48,637 -665 3,109 -896 -216 -48,426
Percent Difference 0 -8 0 41 -38 -2 -3 33 -6 -22 -2
Critical (15%)

Second Basis of Comparison 0 29,837 0 8,597 22,262 1,947,073 351,747 34,946 172,942 1,627 2,569,032
Alternative 5 0 31,273 0 11,121 16,469 1,902,225 402,734 46,883 225,348 1,663 2,637,716
Difference 0 1,436 0 2,524 -5,793 -44,848 50,987 11,937 52,405 36 68,684
Percent Difference 0 5 0 29 -26 -2 14 34 30 2 3

3 Relative difference of the Annual average

Table B-2-30. Annual Mortality by All Factors for Late Fall-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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B.3. Spring-Run Chinook Salmon1 

2 
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Figure B-3-1. Annual Potential Production for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-2.  Annual Mortality for Spring-Run Chinook Salmon - Eggs

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-3.  Annual Mortality for Spring-Run Chinook Salmon - Fry

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

A
n

n
u

al
 M

o
rt

al
it

y 
(#

 o
f 

fi
sh

/y
e

ar
)

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-109 July 2015



Figure B-3-4.  Annual Mortality for Spring-Run Chinook Salmon - Pre-Smolt

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-5.  Annual Mortality for Spring-Run Chinook Salmon - Immature Smolt

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-6.  Annual Mortality for Spring-Run Chinook Salmon - Pre- & Immature Smolts

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-7.  Annual Mortality for Spring-Run Chinook Salmon - All Lifestages

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-8. Incubation - Habitat based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-9. Super-imposition - Habitat based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-10. Fry - Habitat based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-11. Pre-smolt - Habitat based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-12. Immature Smolt - Habitat based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-13. Total Habitat based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-14. Pre-Spawn Mortality - Temperature based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-15. Eggs - Temperature based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-16. Fry - Temperature based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-17. Pre-smolt - Temperature based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-18. Immature Smolt - Temperature based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-19. Total Temperature based Annual Mortality for Spring-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 402,980
Alternative 1 410,722
Difference 7,742
Percent Difference³ 2

Wet (32.5%)

No Action Alternative 442,676
Alternative 1 449,832
Difference 7,156
Percent Difference 2
Above Normal (12.5%)

No Action Alternative 362,537
Alternative 1 367,591
Difference 5,054
Percent Difference 1
Below Normal (17.5%)

No Action Alternative 428,569
Alternative 1 426,491
Difference -2,078
Percent Difference 0
Dry (22.5%)

No Action Alternative 405,967
Alternative 1 403,012
Difference -2,955
Percent Difference -1
Critical (15%)

No Action Alternative 316,344
Alternative 1 355,097
Difference 38,753
Percent Difference 12

Table B-3-1. Annual Potential Production for Spring-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 169,230 2,282 0 0 0
Alternative 1 149,155 2,453 0 0 0
Difference -20,075 171 0 0 0
Percent Difference³ -12 7 0 0 0

Wet (32.5%)

No Action Alternative 54,929 2,217 0 0 0
Alternative 1 38,874 2,303 0 0 0
Difference -16,055 86 0 0 0
Percent Difference -29 4 0 0 0
Above Normal (12.5%)

No Action Alternative 275,059 1,955 0 0 0
Alternative 1 256,999 2,360 0 0 0
Difference -18,059 406 0 0 0
Percent Difference -7 21 0 0 0
Below Normal (17.5%)

No Action Alternative 108,811 2,619 0 0 0
Alternative 1 110,617 2,763 0 0 0
Difference 1,806 144 0 0 0
Percent Difference 2 5 0 0 0
Dry (22.5%)

No Action Alternative 170,290 2,608 0 0 0
Alternative 1 175,971 2,682 0 0 0
Difference 5,681 73 0 0 0
Percent Difference 3 3 0 0 0
Critical (15%)

No Action Alternative 397,589 1,814 0 0 0
Alternative 1 302,962 2,151 0 0 0
Difference -94,627 337 0 0 0
Percent Difference -24 19 0 0 0

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-3-2. Annual Mortality by Life Stage for Spring-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 167,192 4,321 171,512
Alternative 1 146,922 4,686 151,608
Difference -20,270 366 -19,904
Percent Difference³ -12 8 -12

Wet (32.5%)

No Action Alternative 53,038 4,108 57,146
Alternative 1 36,709 4,468 41,178
Difference -16,329 360 -15,969
Percent Difference -31 9 -28
Above Normal (12.5%)

No Action Alternative 274,408 2,606 277,013
Alternative 1 256,534 2,826 259,360
Difference -17,874 221 -17,653
Percent Difference -7 8 -6
Below Normal (17.5%)

No Action Alternative 107,177 4,253 111,431
Alternative 1 108,800 4,580 113,380
Difference 1,623 327 1,949
Percent Difference 2 8 2
Dry (22.5%)

No Action Alternative 167,873 5,025 172,898
Alternative 1 173,420 5,232 178,652
Difference 5,547 207 5,754
Percent Difference 3 4 3
Critical (15%)

No Action Alternative 394,171 5,232 399,403
Alternative 1 299,101 6,012 305,113
Difference -95,070 780 -94,290
Percent Difference -24 15 -24

3 Relative difference of the Annual average

Table B-3-3. Annual Mortality by Cause for Spring-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 47,267 2,039 119,924 1 2,282 0 0 171,512
Alternative 1 38,621 2,233 108,301 0 2,453 0 0 151,608
Difference -8,646 194 -11,623 -1 172 0 0 -19,904
Percent Difference³ -18 10 -10 -100 8 0 0 -12

Wet (32.5%)

No Action Alternative 340 1,893 52,697 2 2,215 0 0 57,146
Alternative 1 260 2,165 36,450 0 2,303 0 0 41,178
Difference -80 272 -16,247 -2 88 0 0 -15,969
Percent Difference -24 14 -31 -100 4 0 0 -28
Above Normal (12.5%)

No Action Alternative 151,449 651 122,959 0 1,955 0 0 277,013
Alternative 1 99,868 466 156,666 0 2,360 0 0 259,360
Difference -51,581 -185 33,707 0 406 0 0 -17,653
Percent Difference -34 -28 27 0 21 0 0 -6
Below Normal (17.5%)

No Action Alternative 63,840 1,634 43,337 0 2,619 0 0 111,431
Alternative 1 66,585 1,818 42,215 0 2,763 0 0 113,380
Difference 2,744 183 -1,122 0 144 0 0 1,949
Percent Difference 4 11 -3 0 5 0 0 2
Dry (22.5%)

No Action Alternative 37,718 2,417 130,155 0 2,608 0 0 172,898
Alternative 1 34,417 2,551 139,003 0 2,682 0 0 178,652
Difference -3,301 134 8,847 0 73 0 0 5,754
Percent Difference -9 6 7 0 3 0 0 3
Critical (15%)

No Action Alternative 57,112 3,419 337,059 0 1,814 0 0 399,403
Alternative 1 44,378 3,862 254,723 0 2,151 0 0 305,113
Difference -12,734 443 -82,336 0 337 0 0 -94,290
Percent Difference -22 13 -24 0 19 0 0 -24

3 Relative difference of the Annual average

Table B-3-4. Annual Mortality by Cause and Life Stage for Spring-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 47,267 2,039 0 119,924 1 2,282 0 0 0 0 171,512
Alternative 1 38,621 2,233 0 108,301 0 2,453 0 0 0 0 151,608
Difference -8,646 194 0 -11,623 -1 172 0 0 0 0 -19,904
Percent Difference³ -18 10 0 -10 -100 8 0 0 0 0 -12

Wet (32.5%)

No Action Alternative 340 1,893 0 52,697 2 2,215 0 0 0 0 57,146
Alternative 1 260 2,165 0 36,450 0 2,303 0 0 0 0 41,178
Difference -80 272 0 -16,247 -2 88 0 0 0 0 -15,969
Percent Difference -24 14 0 -31 -100 4 0 0 0 0 -28
Above Normal (12.5%)

No Action Alternative 151,449 651 0 122,959 0 1,955 0 0 0 0 277,013
Alternative 1 99,868 466 0 156,666 0 2,360 0 0 0 0 259,360
Difference -51,581 -185 0 33,707 0 406 0 0 0 0 -17,653
Percent Difference -34 -28 0 27 0 21 0 0 0 0 -6
Below Normal (17.5%)

No Action Alternative 63,840 1,634 0 43,337 0 2,619 0 0 0 0 111,431
Alternative 1 66,585 1,818 0 42,215 0 2,763 0 0 0 0 113,380
Difference 2,744 183 0 -1,122 0 144 0 0 0 0 1,949
Percent Difference 4 11 0 -3 0 5 0 0 0 0 2
Dry (22.5%)

No Action Alternative 37,718 2,417 0 130,155 0 2,608 0 0 0 0 172,898
Alternative 1 34,417 2,551 0 139,003 0 2,682 0 0 0 0 178,652
Difference -3,301 134 0 8,847 0 73 0 0 0 0 5,754
Percent Difference -9 6 0 7 0 3 0 0 0 0 3
Critical (15%)

No Action Alternative 57,112 3,419 0 337,059 0 1,814 0 0 0 0 399,403
Alternative 1 44,378 3,862 0 254,723 0 2,151 0 0 0 0 305,113
Difference -12,734 443 0 -82,336 0 337 0 0 0 0 -94,290
Percent Difference -22 13 0 -24 0 19 0 0 0 0 -24

3 Relative difference of the Annual average

Table B-3-5. Annual Mortality by All Factors for Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 402,980
Alternative 3 409,813
Difference 6,832
Percent Difference³ 2

Wet (32.5%)

No Action Alternative 442,676
Alternative 3 453,743
Difference 11,067
Percent Difference 2
Above Normal (12.5%)

No Action Alternative 362,537
Alternative 3 368,403
Difference 5,866
Percent Difference 2
Below Normal (17.5%)

No Action Alternative 428,569
Alternative 3 427,631
Difference -938
Percent Difference 0
Dry (22.5%)

No Action Alternative 405,967
Alternative 3 410,542
Difference 4,575
Percent Difference 1
Critical (15%)

No Action Alternative 316,344
Alternative 3 327,260
Difference 10,915
Percent Difference 3

Table B-3-6. Annual Potential Production for Spring-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 169,230 2,282 0 0 0
Alternative 3 150,290 2,435 0 0 0
Difference -18,940 153 0 0 0
Percent Difference³ -11 7 0 0 0

Wet (32.5%)

No Action Alternative 54,929 2,217 0 0 0
Alternative 3 29,787 2,271 0 0 0
Difference -25,142 54 0 0 0
Percent Difference -46 2 0 0 0
Above Normal (12.5%)

No Action Alternative 275,059 1,955 0 0 0
Alternative 3 257,573 2,190 0 0 0
Difference -17,485 236 0 0 0
Percent Difference -6 12 0 0 0
Below Normal (17.5%)

No Action Alternative 108,811 2,619 0 0 0
Alternative 3 107,671 2,858 0 0 0
Difference -1,140 239 0 0 0
Percent Difference -1 9 0 0 0
Dry (22.5%)

No Action Alternative 170,290 2,608 0 0 0
Alternative 3 156,331 2,731 0 0 0
Difference -13,959 123 0 0 0
Percent Difference -8 5 0 0 0
Critical (15%)

No Action Alternative 397,589 1,814 0 0 0
Alternative 3 362,639 2,060 0 0 0
Difference -34,950 247 0 0 0
Percent Difference -9 14 0 0 0

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-3-7. Annual Mortality by Life Stage for Spring-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 167,192 4,321 171,512
Alternative 3 148,223 4,502 152,726
Difference -18,968 182 -18,786
Percent Difference³ -11 4 -11

Wet (32.5%)

No Action Alternative 53,038 4,108 57,146
Alternative 3 27,591 4,467 32,057
Difference -25,448 359 -25,089
Percent Difference -48 9 -44
Above Normal (12.5%)

No Action Alternative 274,408 2,606 277,013
Alternative 3 257,166 2,597 259,763
Difference -17,242 -8 -17,250
Percent Difference -6 0 -6
Below Normal (17.5%)

No Action Alternative 107,177 4,253 111,431
Alternative 3 105,832 4,697 110,529
Difference -1,345 444 -901
Percent Difference -1 10 -1
Dry (22.5%)

No Action Alternative 167,873 5,025 172,898
Alternative 3 154,048 5,014 159,062
Difference -13,825 -11 -13,836
Percent Difference -8 0 -8
Critical (15%)

No Action Alternative 394,171 5,232 399,403
Alternative 3 359,528 5,172 364,700
Difference -34,643 -60 -34,703
Percent Difference -9 -1 -9

3 Relative difference of the Annual average

Table B-3-8. Annual Mortality by Cause for Spring-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 47,267 2,039 119,924 1 2,282 0 0 171,512
Alternative 3 37,164 2,067 111,060 0 2,435 0 0 152,726
Difference -10,103 28 -8,864 -1 154 0 0 -18,786
Percent Difference³ -21 1 -7 -100 7 0 0 -11

Wet (32.5%)

No Action Alternative 340 1,893 52,697 2 2,215 0 0 57,146
Alternative 3 189 2,196 27,402 0 2,271 0 0 32,057
Difference -151 303 -25,295 -2 56 0 0 -25,089
Percent Difference -44 16 -48 -100 3 0 0 -44
Above Normal (12.5%)

No Action Alternative 151,449 651 122,959 0 1,955 0 0 277,013
Alternative 3 104,829 407 152,337 0 2,190 0 0 259,763
Difference -46,620 -244 29,379 0 236 0 0 -17,250
Percent Difference -31 -37 24 0 12 0 0 -6
Below Normal (17.5%)

No Action Alternative 63,840 1,634 43,337 0 2,619 0 0 111,431
Alternative 3 62,085 1,839 43,747 0 2,858 0 0 110,529
Difference -1,755 205 410 0 239 0 0 -901
Percent Difference -3 13 1 0 9 0 0 -1
Dry (22.5%)

No Action Alternative 37,718 2,417 130,155 0 2,608 0 0 172,898
Alternative 3 28,700 2,282 125,348 0 2,731 0 0 159,062
Difference -9,018 -134 -4,807 0 123 0 0 -13,836
Percent Difference -24 -6 -4 0 5 0 0 -8
Critical (15%)

No Action Alternative 57,112 3,419 337,059 0 1,814 0 0 399,403
Alternative 3 44,510 3,112 315,018 0 2,060 0 0 364,700
Difference -12,602 -307 -22,041 0 247 0 0 -34,703
Percent Difference -22 -9 -7 0 14 0 0 -9

3 Relative difference of the Annual average

Table B-3-9. Annual Mortality by Cause and Life Stage for Spring-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 47,267 2,039 0 119,924 1 2,282 0 0 0 0 171,512
Alternative 3 37,164 2,067 0 111,060 0 2,435 0 0 0 0 152,726
Difference -10,103 28 0 -8,864 -1 154 0 0 0 0 -18,786
Percent Difference³ -21 1 0 -7 -100 7 0 0 0 0 -11

Wet (32.5%)

No Action Alternative 340 1,893 0 52,697 2 2,215 0 0 0 0 57,146
Alternative 3 189 2,196 0 27,402 0 2,271 0 0 0 0 32,057
Difference -151 303 0 -25,295 -2 56 0 0 0 0 -25,089
Percent Difference -44 16 0 -48 -100 3 0 0 0 0 -44
Above Normal (12.5%)

No Action Alternative 151,449 651 0 122,959 0 1,955 0 0 0 0 277,013
Alternative 3 104,829 407 0 152,337 0 2,190 0 0 0 0 259,763
Difference -46,620 -244 0 29,379 0 236 0 0 0 0 -17,250
Percent Difference -31 -37 0 24 0 12 0 0 0 0 -6
Below Normal (17.5%)

No Action Alternative 63,840 1,634 0 43,337 0 2,619 0 0 0 0 111,431
Alternative 3 62,085 1,839 0 43,747 0 2,858 0 0 0 0 110,529
Difference -1,755 205 0 410 0 239 0 0 0 0 -901
Percent Difference -3 13 0 1 0 9 0 0 0 0 -1
Dry (22.5%)

No Action Alternative 37,718 2,417 0 130,155 0 2,608 0 0 0 0 172,898
Alternative 3 28,700 2,282 0 125,348 0 2,731 0 0 0 0 159,062
Difference -9,018 -134 0 -4,807 0 123 0 0 0 0 -13,836
Percent Difference -24 -6 0 -4 0 5 0 0 0 0 -8
Critical (15%)

No Action Alternative 57,112 3,419 0 337,059 0 1,814 0 0 0 0 399,403
Alternative 3 44,510 3,112 0 315,018 0 2,060 0 0 0 0 364,700
Difference -12,602 -307 0 -22,041 0 247 0 0 0 0 -34,703
Percent Difference -22 -9 0 -7 0 14 0 0 0 0 -9

3 Relative difference of the Annual average

Table B-3-10. Annual Mortality by All Factors for Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 402,980
Alternative 5 401,678
Difference -1,302
Percent Difference³ 0

Wet (32.5%)

No Action Alternative 442,676
Alternative 5 441,971
Difference -705
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 362,537
Alternative 5 363,460
Difference 923
Percent Difference 0
Below Normal (17.5%)

No Action Alternative 428,569
Alternative 5 428,206
Difference -363
Percent Difference 0
Dry (22.5%)

No Action Alternative 405,967
Alternative 5 407,290
Difference 1,323
Percent Difference 0
Critical (15%)

No Action Alternative 316,344
Alternative 5 306,861
Difference -9,484
Percent Difference -3

Table B-3-11. Annual Potential Production for 

Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 169,230 2,282 0 0 0
Alternative 5 171,978 2,371 0 0 0
Difference 2,748 89 0 0 0
Percent Difference³ 2 4 0 0 0

Wet (32.5%)

No Action Alternative 54,929 2,217 0 0 0
Alternative 5 57,192 2,203 0 0 0
Difference 2,263 -14 0 0 0
Percent Difference 4 -1 0 0 0
Above Normal (12.5%)

No Action Alternative 275,059 1,955 0 0 0
Alternative 5 271,916 1,980 0 0 0
Difference -3,143 26 0 0 0
Percent Difference -1 1 0 0 0
Below Normal (17.5%)

No Action Alternative 108,811 2,619 0 0 0
Alternative 5 108,195 2,925 0 0 0
Difference -616 306 0 0 0
Percent Difference -1 12 0 0 0
Dry (22.5%)

No Action Alternative 170,290 2,608 0 0 0
Alternative 5 166,496 2,666 0 0 0
Difference -3,794 57 0 0 0
Percent Difference -2 2 0 0 0
Critical (15%)

No Action Alternative 397,589 1,814 0 0 0
Alternative 5 420,039 1,972 0 0 0
Difference 22,449 159 0 0 0
Percent Difference 6 9 0 0 0

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-3-12. Annual Mortality by Life Stage for Spring-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 167,192 4,321 171,512
Alternative 5 170,196 4,153 174,349
Difference 3,004 -167 2,837
Percent Difference³ 2 -4 2

Wet (32.5%)

No Action Alternative 53,038 4,108 57,146
Alternative 5 55,390 4,005 59,395
Difference 2,351 -103 2,249
Percent Difference 4 -2 4
Above Normal (12.5%)

No Action Alternative 274,408 2,606 277,013
Alternative 5 271,280 2,616 273,896
Difference -3,128 11 -3,117
Percent Difference -1 0 -1
Below Normal (17.5%)

No Action Alternative 107,177 4,253 111,431
Alternative 5 106,681 4,439 111,120
Difference -496 186 -310
Percent Difference 0 4 0
Dry (22.5%)

No Action Alternative 167,873 5,025 172,898
Alternative 5 164,607 4,554 169,161
Difference -3,266 -471 -3,737
Percent Difference -2 -9 -2
Critical (15%)

No Action Alternative 394,171 5,232 399,403
Alternative 5 417,191 4,820 422,011
Difference 23,020 -412 22,608
Percent Difference 6 -8 6

3 Relative difference of the Annual average

Table B-3-13. Annual Mortality by Cause for Spring-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 47,267 2,039 119,924 1 2,282 0 0 171,512
Alternative 5 44,327 1,783 125,868 0 2,371 0 0 174,349
Difference -2,940 -256 5,944 0 89 0 0 2,837
Percent Difference³ -6 -13 5 -52 4 0 0 2

Wet (32.5%)

No Action Alternative 340 1,893 52,697 2 2,215 0 0 57,146
Alternative 5 608 1,803 54,781 1 2,203 0 0 59,395
Difference 268 -90 2,084 -1 -13 0 0 2,249
Percent Difference 79 -5 4 -57 -1 0 0 4
Above Normal (12.5%)

No Action Alternative 151,449 651 122,959 0 1,955 0 0 277,013
Alternative 5 125,685 636 145,595 0 1,980 0 0 273,896
Difference -25,764 -15 22,636 0 26 0 0 -3,117
Percent Difference -17 -2 18 0 1 0 0 -1
Below Normal (17.5%)

No Action Alternative 63,840 1,634 43,337 0 2,619 0 0 111,431
Alternative 5 53,122 1,514 53,559 0 2,925 0 0 111,120
Difference -10,718 -120 10,222 0 306 0 0 -310
Percent Difference -17 -7 24 0 12 0 0 0
Dry (22.5%)

No Action Alternative 37,718 2,417 130,155 0 2,608 0 0 172,898
Alternative 5 37,450 1,889 127,157 0 2,666 0 0 169,161
Difference -268 -528 -2,998 0 57 0 0 -3,737
Percent Difference -1 -22 -2 0 2 0 0 -2
Critical (15%)

No Action Alternative 57,112 3,419 337,059 0 1,814 0 0 399,403
Alternative 5 71,310 2,848 345,881 0 1,972 0 0 422,011
Difference 14,198 -571 8,822 0 158 0 0 22,608
Percent Difference 25 -17 3 0 9 0 0 6

3 Relative difference of the Annual average

Table B-3-14. Annual Mortality by Cause and Life Stage for Spring-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 47,267 2,039 0 119,924 1 2,282 0 0 0 0 171,512
Alternative 5 44,327 1,783 0 125,868 0 2,371 0 0 0 0 174,349
Difference -2,940 -256 0 5,944 0 89 0 0 0 0 2,837
Percent Difference³ -6 -13 0 5 -52 4 0 0 0 0 2

Wet (32.5%)

No Action Alternative 340 1,893 0 52,697 2 2,215 0 0 0 0 57,146
Alternative 5 608 1,803 0 54,781 1 2,203 0 0 0 0 59,395
Difference 268 -90 0 2,084 -1 -13 0 0 0 0 2,249
Percent Difference 79 -5 0 4 -57 -1 0 0 0 0 4
Above Normal (12.5%)

No Action Alternative 151,449 651 0 122,959 0 1,955 0 0 0 0 277,013
Alternative 5 125,685 636 0 145,595 0 1,980 0 0 0 0 273,896
Difference -25,764 -15 0 22,636 0 26 0 0 0 0 -3,117
Percent Difference -17 -2 0 18 0 1 0 0 0 0 -1
Below Normal (17.5%)

No Action Alternative 63,840 1,634 0 43,337 0 2,619 0 0 0 0 111,431
Alternative 5 53,122 1,514 0 53,559 0 2,925 0 0 0 0 111,120
Difference -10,718 -120 0 10,222 0 306 0 0 0 0 -310
Percent Difference -17 -7 0 24 0 12 0 0 0 0 0
Dry (22.5%)

No Action Alternative 37,718 2,417 0 130,155 0 2,608 0 0 0 0 172,898
Alternative 5 37,450 1,889 0 127,157 0 2,666 0 0 0 0 169,161
Difference -268 -528 0 -2,998 0 57 0 0 0 0 -3,737
Percent Difference -1 -22 0 -2 0 2 0 0 0 0 -2
Critical (15%)

No Action Alternative 57,112 3,419 0 337,059 0 1,814 0 0 0 0 399,403
Alternative 5 71,310 2,848 0 345,881 0 1,972 0 0 0 0 422,011
Difference 14,198 -571 0 8,822 0 158 0 0 0 0 22,608
Percent Difference 25 -17 0 3 0 9 0 0 0 0 6

3 Relative difference of the Annual average

Table B-3-15. Annual Mortality by All Factors for Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 410,722
No Action Alternative 402,980
Difference -7,742
Percent Difference³ -2

Wet (32.5%)

Second Basis of Comparison 449,832
No Action Alternative 442,676
Difference -7,156
Percent Difference -2
Above Normal (12.5%)

Second Basis of Comparison 367,591
No Action Alternative 362,537
Difference -5,054
Percent Difference -1
Below Normal (17.5%)

Second Basis of Comparison 426,491
No Action Alternative 428,569
Difference 2,078
Percent Difference 0
Dry (22.5%)

Second Basis of Comparison 403,012
No Action Alternative 405,967
Difference 2,955
Percent Difference 1
Critical (15%)

Second Basis of Comparison 355,097
No Action Alternative 316,344
Difference -38,753
Percent Difference -11

Table B-3-16. Annual Potential Production for

Spring-Run Chinook Salmon

 

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 149,155 2,453 0 0 0
No Action Alternative 169,230 2,282 0 0 0
Difference 20,075 -171 0 0 0
Percent Difference³ 13 -7 0 0 0

Wet (32.5%)

Second Basis of Comparison 38,874 2,303 0 0 0
No Action Alternative 54,929 2,217 0 0 0
Difference 16,055 -86 0 0 0
Percent Difference 41 -4 0 0 0
Above Normal (12.5%)

Second Basis of Comparison 256,999 2,360 0 0 0
No Action Alternative 275,059 1,955 0 0 0
Difference 18,059 -406 0 0 0
Percent Difference 7 -17 0 0 0
Below Normal (17.5%)

Second Basis of Comparison 110,617 2,763 0 0 0
No Action Alternative 108,811 2,619 0 0 0
Difference -1,806 -144 0 0 0
Percent Difference -2 -5 0 0 0
Dry (22.5%)

Second Basis of Comparison 175,971 2,682 0 0 0
No Action Alternative 170,290 2,608 0 0 0
Difference -5,681 -73 0 0 0
Percent Difference -3 -3 0 0 0
Critical (15%)

Second Basis of Comparison 302,962 2,151 0 0 0
No Action Alternative 397,589 1,814 0 0 0
Difference 94,627 -337 0 0 0
Percent Difference 31 -16 0 0 0

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-3-17. Annual Mortality by Life Stage for Spring-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 146,922 4,686 151,608
No Action Alternative 167,192 4,321 171,512
Difference 20,270 -366 19,904
Percent Difference³ 14 -8 13

Wet (32.5%)

Second Basis of Comparison 36,709 4,468 41,178
No Action Alternative 53,038 4,108 57,146
Difference 16,329 -360 15,969
Percent Difference 44 -8 39
Above Normal (12.5%)

Second Basis of Comparison 256,534 2,826 259,360
No Action Alternative 274,408 2,606 277,013
Difference 17,874 -221 17,653
Percent Difference 7 -8 7
Below Normal (17.5%)

Second Basis of Comparison 108,800 4,580 113,380
No Action Alternative 107,177 4,253 111,431
Difference -1,623 -327 -1,949
Percent Difference -1 -7 -2
Dry (22.5%)

Second Basis of Comparison 173,420 5,232 178,652
No Action Alternative 167,873 5,025 172,898
Difference -5,547 -207 -5,754
Percent Difference -3 -4 -3
Critical (15%)

Second Basis of Comparison 299,101 6,012 305,113
No Action Alternative 394,171 5,232 399,403
Difference 95,070 -780 94,290
Percent Difference 32 -13 31

3 Relative difference of the Annual average

Table B-3-18. Annual Mortality by Cause for Spring-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 38,621 2,233 108,301 0 2,453 0 0 151,608
No Action Alternative 47,267 2,039 119,924 1 2,282 0 0 171,512
Difference 8,646 -194 11,623 1 -172 0 0 19,904
Percent Difference³ 22 -9 11 0 -7 0 0 13

Wet (32.5%)

Second Basis of Comparison 260 2,165 36,450 0 2,303 0 0 41,178
No Action Alternative 340 1,893 52,697 2 2,215 0 0 57,146
Difference 80 -272 16,247 2 -88 0 0 15,969
Percent Difference 31 -13 45 0 -4 0 0 39
Above Normal (12.5%)

Second Basis of Comparison 99,868 466 156,666 0 2,360 0 0 259,360
No Action Alternative 151,449 651 122,959 0 1,955 0 0 277,013
Difference 51,581 185 -33,707 0 -406 0 0 17,653
Percent Difference 52 40 -22 0 -17 0 0 7
Below Normal (17.5%)

Second Basis of Comparison 66,585 1,818 42,215 0 2,763 0 0 113,380
No Action Alternative 63,840 1,634 43,337 0 2,619 0 0 111,431
Difference -2,744 -183 1,122 0 -144 0 0 -1,949
Percent Difference -4 -10 3 0 -5 0 0 -2
Dry (22.5%)

Second Basis of Comparison 34,417 2,551 139,003 0 2,682 0 0 178,652
No Action Alternative 37,718 2,417 130,155 0 2,608 0 0 172,898
Difference 3,301 -134 -8,847 0 -73 0 0 -5,754
Percent Difference 10 -5 -6 0 -3 0 0 -3
Critical (15%)

Second Basis of Comparison 44,378 3,862 254,723 0 2,151 0 0 305,113
No Action Alternative 57,112 3,419 337,059 0 1,814 0 0 399,403
Difference 12,734 -443 82,336 0 -337 0 0 94,290
Percent Difference 29 -11 32 0 -16 0 0 31

3 Relative difference of the Annual average

Table B-3-19. Annual Mortality by Cause and Life Stage for Spring-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 38,621 2,233 0 108,301 0 2,453 0 0 0 0 151,608
No Action Alternative 47,267 2,039 0 119,924 1 2,282 0 0 0 0 171,512
Difference 8,646 -194 0 11,623 1 -172 0 0 0 0 19,904
Percent Difference³ 22 -9 0 11 0 -7 0 0 0 0 13

Wet (32.5%)

Second Basis of Comparison 260 2,165 0 36,450 0 2,303 0 0 0 0 41,178
No Action Alternative 340 1,893 0 52,697 2 2,215 0 0 0 0 57,146
Difference 80 -272 0 16,247 2 -88 0 0 0 0 15,969
Percent Difference 31 -13 0 45 0 -4 0 0 0 0 39
Above Normal (12.5%)

Second Basis of Comparison 99,868 466 0 156,666 0 2,360 0 0 0 0 259,360
No Action Alternative 151,449 651 0 122,959 0 1,955 0 0 0 0 277,013
Difference 51,581 185 0 -33,707 0 -406 0 0 0 0 17,653
Percent Difference 52 40 0 -22 0 -17 0 0 0 0 7
Below Normal (17.5%)

Second Basis of Comparison 66,585 1,818 0 42,215 0 2,763 0 0 0 0 113,380
No Action Alternative 63,840 1,634 0 43,337 0 2,619 0 0 0 0 111,431
Difference -2,744 -183 0 1,122 0 -144 0 0 0 0 -1,949
Percent Difference -4 -10 0 3 0 -5 0 0 0 0 -2
Dry (22.5%)

Second Basis of Comparison 34,417 2,551 0 139,003 0 2,682 0 0 0 0 178,652
No Action Alternative 37,718 2,417 0 130,155 0 2,608 0 0 0 0 172,898
Difference 3,301 -134 0 -8,847 0 -73 0 0 0 0 -5,754
Percent Difference 10 -5 0 -6 0 -3 0 0 0 0 -3
Critical (15%)

Second Basis of Comparison 44,378 3,862 0 254,723 0 2,151 0 0 0 0 305,113
No Action Alternative 57,112 3,419 0 337,059 0 1,814 0 0 0 0 399,403
Difference 12,734 -443 0 82,336 0 -337 0 0 0 0 94,290
Percent Difference 29 -11 0 32 0 -16 0 0 0 0 31

3 Relative difference of the Annual average

Table B-3-20. Annual Mortality by All Factors for Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 410,722
Alternative 3 409,813
Difference -909
Percent Difference³ 0

Wet (32.5%)

Second Basis of Comparison 449,832
Alternative 3 453,743
Difference 3,911
Percent Difference 1
Above Normal (12.5%)

Second Basis of Comparison 367,591
Alternative 3 368,403
Difference 812
Percent Difference 0
Below Normal (17.5%)

Second Basis of Comparison 426,491
Alternative 3 427,631
Difference 1,140
Percent Difference 0
Dry (22.5%)

Second Basis of Comparison 403,012
Alternative 3 410,542
Difference 7,530
Percent Difference 2
Critical (15%)

Second Basis of Comparison 355,097
Alternative 3 327,260
Difference -27,838
Percent Difference -8

Table B-3-21. Annual Potential Production for 

Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 149,155 2,453 0 0 0
Alternative 3 150,290 2,435 0 0 0
Difference 1,135 -18 0 0 0
Percent Difference³ 1 -1 0 0 0

Wet (32.5%)

Second Basis of Comparison 38,874 2,303 0 0 0
Alternative 3 29,787 2,271 0 0 0
Difference -9,087 -33 0 0 0
Percent Difference -23 -1 0 0 0
Above Normal (12.5%)

Second Basis of Comparison 256,999 2,360 0 0 0
Alternative 3 257,573 2,190 0 0 0
Difference 574 -170 0 0 0
Percent Difference 0 -7 0 0 0
Below Normal (17.5%)

Second Basis of Comparison 110,617 2,763 0 0 0
Alternative 3 107,671 2,858 0 0 0
Difference -2,946 95 0 0 0
Percent Difference -3 3 0 0 0
Dry (22.5%)

Second Basis of Comparison 175,971 2,682 0 0 0
Alternative 3 156,331 2,731 0 0 0
Difference -19,640 50 0 0 0
Percent Difference -11 2 0 0 0
Critical (15%)

Second Basis of Comparison 302,962 2,151 0 0 0
Alternative 3 362,639 2,060 0 0 0
Difference 59,677 -90 0 0 0
Percent Difference 20 -4 0 0 0

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-3-22. Annual Mortality by Life Stage for Spring-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 146,922 4,686 151,608
Alternative 3 148,223 4,502 152,726
Difference 1,302 -184 1,118
Percent Difference³ 1 -4 1

Wet (32.5%)

Second Basis of Comparison 36,709 4,468 41,178
Alternative 3 27,591 4,467 32,057
Difference -9,119 -1 -9,120
Percent Difference -25 0 -22
Above Normal (12.5%)

Second Basis of Comparison 256,534 2,826 259,360
Alternative 3 257,166 2,597 259,763
Difference 632 -229 404
Percent Difference 0 -8 0
Below Normal (17.5%)

Second Basis of Comparison 108,800 4,580 113,380
Alternative 3 105,832 4,697 110,529
Difference -2,968 117 -2,851
Percent Difference -3 3 -3
Dry (22.5%)

Second Basis of Comparison 173,420 5,232 178,652
Alternative 3 154,048 5,014 159,062
Difference -19,372 -219 -19,590
Percent Difference -11 -4 -11
Critical (15%)

Second Basis of Comparison 299,101 6,012 305,113
Alternative 3 359,528 5,172 364,700
Difference 60,427 -840 59,587
Percent Difference 20 -14 20

3 Relative difference of the Annual average

Table B-3-23. Annual Mortality by Cause for Spring-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 38,621 2,233 108,301 0 2,453 0 0 151,608
Alternative 3 37,164 2,067 111,060 0 2,435 0 0 152,726
Difference -1,457 -166 2,759 0 -18 0 0 1,118
Percent Difference³ -4 -7 3 0 -1 0 0 1

Wet (32.5%)

Second Basis of Comparison 260 2,165 36,450 0 2,303 0 0 41,178
Alternative 3 189 2,196 27,402 0 2,271 0 0 32,057
Difference -71 31 -9,047 0 -33 0 0 -9,120
Percent Difference -27 1 -25 0 -1 0 0 -22
Above Normal (12.5%)

Second Basis of Comparison 99,868 466 156,666 0 2,360 0 0 259,360
Alternative 3 104,829 407 152,337 0 2,190 0 0 259,763
Difference 4,961 -59 -4,329 0 -170 0 0 404
Percent Difference 5 -13 -3 0 -7 0 0 0
Below Normal (17.5%)

Second Basis of Comparison 66,585 1,818 42,215 0 2,763 0 0 113,380
Alternative 3 62,085 1,839 43,747 0 2,858 0 0 110,529
Difference -4,500 22 1,532 0 95 0 0 -2,851
Percent Difference -7 1 4 0 3 0 0 -3
Dry (22.5%)

Second Basis of Comparison 34,417 2,551 139,003 0 2,682 0 0 178,652
Alternative 3 28,700 2,282 125,348 0 2,731 0 0 159,062
Difference -5,717 -269 -13,654 0 50 0 0 -19,590
Percent Difference -17 -11 -10 0 2 0 0 -11
Critical (15%)

Second Basis of Comparison 44,378 3,862 254,723 0 2,151 0 0 305,113
Alternative 3 44,510 3,112 315,018 0 2,060 0 0 364,700
Difference 132 -750 60,295 0 -90 0 0 59,587
Percent Difference 0 -19 24 0 -4 0 0 20

3 Relative difference of the Annual average

Table B-3-24. Annual Mortality by Cause and Life Stage for Spring-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 38,621 2,233 0 108,301 0 2,453 0 0 0 0 151,608
Alternative 3 37,164 2,067 0 111,060 0 2,435 0 0 0 0 152,726
Difference -1,457 -166 0 2,759 0 -18 0 0 0 0 1,118
Percent Difference³ -4 -7 0 3 0 -1 0 0 0 0 1

Wet (32.5%)

Second Basis of Comparison 260 2,165 0 36,450 0 2,303 0 0 0 0 41,178
Alternative 3 189 2,196 0 27,402 0 2,271 0 0 0 0 32,057
Difference -71 31 0 -9,047 0 -33 0 0 0 0 -9,120
Percent Difference -27 1 0 -25 0 -1 0 0 0 0 -22
Above Normal (12.5%)

Second Basis of Comparison 99,868 466 0 156,666 0 2,360 0 0 0 0 259,360
Alternative 3 104,829 407 0 152,337 0 2,190 0 0 0 0 259,763
Difference 4,961 -59 0 -4,329 0 -170 0 0 0 0 404
Percent Difference 5 -13 0 -3 0 -7 0 0 0 0 0
Below Normal (17.5%)

Second Basis of Comparison 66,585 1,818 0 42,215 0 2,763 0 0 0 0 113,380
Alternative 3 62,085 1,839 0 43,747 0 2,858 0 0 0 0 110,529
Difference -4,500 22 0 1,532 0 95 0 0 0 0 -2,851
Percent Difference -7 1 0 4 0 3 0 0 0 0 -3
Dry (22.5%)

Second Basis of Comparison 34,417 2,551 0 139,003 0 2,682 0 0 0 0 178,652
Alternative 3 28,700 2,282 0 125,348 0 2,731 0 0 0 0 159,062
Difference -5,717 -269 0 -13,654 0 50 0 0 0 0 -19,590
Percent Difference -17 -11 0 -10 0 2 0 0 0 0 -11
Critical (15%)

Second Basis of Comparison 44,378 3,862 0 254,723 0 2,151 0 0 0 0 305,113
Alternative 3 44,510 3,112 0 315,018 0 2,060 0 0 0 0 364,700
Difference 132 -750 0 60,295 0 -90 0 0 0 0 59,587
Percent Difference 0 -19 0 24 0 -4 0 0 0 0 20

3 Relative difference of the Annual average

Table B-3-25. Annual Mortality by All Factors for Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 410,722
Alternative 5 401,678
Difference -9,044
Percent Difference³ -2

Wet (32.5%)

Second Basis of Comparison 449,832
Alternative 5 441,971
Difference -7,862
Percent Difference -2
Above Normal (12.5%)

Second Basis of Comparison 367,591
Alternative 5 363,460
Difference -4,131
Percent Difference -1
Below Normal (17.5%)

Second Basis of Comparison 426,491
Alternative 5 428,206
Difference 1,716
Percent Difference 0
Dry (22.5%)

Second Basis of Comparison 403,012
Alternative 5 407,290
Difference 4,278
Percent Difference 1
Critical (15%)

Second Basis of Comparison 355,097
Alternative 5 306,861
Difference -48,237
Percent Difference -14

Table B-3-26. Annual Potential Production for 

Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 149,155 2,453 0 0 0
Alternative 5 171,978 2,371 0 0 0
Difference 22,823 -82 0 0 0
Percent Difference³ 15 -3 0 0 0

Wet (32.5%)

Second Basis of Comparison 38,874 2,303 0 0 0
Alternative 5 57,192 2,203 0 0 0
Difference 18,318 -100 0 0 0
Percent Difference 47 -4 0 0 0
Above Normal (12.5%)

Second Basis of Comparison 256,999 2,360 0 0 0
Alternative 5 271,916 1,980 0 0 0
Difference 14,917 -380 0 0 0
Percent Difference 6 -16 0 0 0
Below Normal (17.5%)

Second Basis of Comparison 110,617 2,763 0 0 0
Alternative 5 108,195 2,925 0 0 0
Difference -2,422 163 0 0 0
Percent Difference -2 6 0 0 0
Dry (22.5%)

Second Basis of Comparison 175,971 2,682 0 0 0
Alternative 5 166,496 2,666 0 0 0
Difference -9,475 -16 0 0 0
Percent Difference -5 -1 0 0 0
Critical (15%)

Second Basis of Comparison 302,962 2,151 0 0 0
Alternative 5 420,039 1,972 0 0 0
Difference 117,076 -179 0 0 0
Percent Difference 39 -8 0 0 0

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-3-27. Annual Mortality by Life Stage for Spring-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 146,922 4,686 151,608
Alternative 5 170,196 4,153 174,349
Difference 23,274 -533 22,742
Percent Difference³ 16 -11 15

Wet (32.5%)

Second Basis of Comparison 36,709 4,468 41,178
Alternative 5 55,390 4,005 59,395
Difference 18,680 -463 18,217
Percent Difference 51 -10 44
Above Normal (12.5%)

Second Basis of Comparison 256,534 2,826 259,360
Alternative 5 271,280 2,616 273,896
Difference 14,746 -210 14,536
Percent Difference 6 -7 6
Below Normal (17.5%)

Second Basis of Comparison 108,800 4,580 113,380
Alternative 5 106,681 4,439 111,120
Difference -2,119 -141 -2,260
Percent Difference -2 -3 -2
Dry (22.5%)

Second Basis of Comparison 173,420 5,232 178,652
Alternative 5 164,607 4,554 169,161
Difference -8,813 -678 -9,491
Percent Difference -5 -13 -5
Critical (15%)

Second Basis of Comparison 299,101 6,012 305,113
Alternative 5 417,191 4,820 422,011
Difference 118,090 -1,192 116,898
Percent Difference 39 -20 38

3 Relative difference of the Annual average

Table B-3-28. Annual Mortality by Cause for Spring-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 38,621 2,233 108,301 0 2,453 0 0 151,608
Alternative 5 44,327 1,783 125,868 0 2,371 0 0 174,349
Difference 5,706 -450 17,567 0 -82 0 0 22,742
Percent Difference³ 15 -20 16 0 -3 0 0 15

Wet (32.5%)

Second Basis of Comparison 260 2,165 36,450 0 2,303 0 0 41,178
Alternative 5 608 1,803 54,781 1 2,203 0 0 59,395
Difference 348 -362 18,331 1 -101 0 0 18,217
Percent Difference 134 -17 50 0 -4 0 0 44
Above Normal (12.5%)

Second Basis of Comparison 99,868 466 156,666 0 2,360 0 0 259,360
Alternative 5 125,685 636 145,595 0 1,980 0 0 273,896
Difference 25,817 171 -11,071 0 -380 0 0 14,536
Percent Difference 26 37 -7 0 -16 0 0 6
Below Normal (17.5%)

Second Basis of Comparison 66,585 1,818 42,215 0 2,763 0 0 113,380
Alternative 5 53,122 1,514 53,559 0 2,925 0 0 111,120
Difference -13,463 -303 11,344 0 163 0 0 -2,260
Percent Difference -20 -17 27 0 6 0 0 -2
Dry (22.5%)

Second Basis of Comparison 34,417 2,551 139,003 0 2,682 0 0 178,652
Alternative 5 37,450 1,889 127,157 0 2,666 0 0 169,161
Difference 3,033 -662 -11,845 0 -16 0 0 -9,491
Percent Difference 9 -26 -9 0 -1 0 0 -5
Critical (15%)

Second Basis of Comparison 44,378 3,862 254,723 0 2,151 0 0 305,113
Alternative 5 71,310 2,848 345,881 0 1,972 0 0 422,011
Difference 26,932 -1,013 91,158 0 -179 0 0 116,898
Percent Difference 61 -26 36 0 -8 0 0 38

3 Relative difference of the Annual average

Table B-3-29. Annual Mortality by Cause and Life Stage for Spring-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 38,621 2,233 0 108,301 0 2,453 0 0 0 0 151,608
Alternative 5 44,327 1,783 0 125,868 0 2,371 0 0 0 0 174,349
Difference 5,706 -450 0 17,567 0 -82 0 0 0 0 22,742
Percent Difference³ 15 -20 0 16 0 -3 0 0 0 0 15

Wet (32.5%)

Second Basis of Comparison 260 2,165 0 36,450 0 2,303 0 0 0 0 41,178
Alternative 5 608 1,803 0 54,781 1 2,203 0 0 0 0 59,395
Difference 348 -362 0 18,331 1 -101 0 0 0 0 18,217
Percent Difference 134 -17 0 50 0 -4 0 0 0 0 44
Above Normal (12.5%)

Second Basis of Comparison 99,868 466 0 156,666 0 2,360 0 0 0 0 259,360
Alternative 5 125,685 636 0 145,595 0 1,980 0 0 0 0 273,896
Difference 25,817 171 0 -11,071 0 -380 0 0 0 0 14,536
Percent Difference 26 37 0 -7 0 -16 0 0 0 0 6
Below Normal (17.5%)

Second Basis of Comparison 66,585 1,818 0 42,215 0 2,763 0 0 0 0 113,380
Alternative 5 53,122 1,514 0 53,559 0 2,925 0 0 0 0 111,120
Difference -13,463 -303 0 11,344 0 163 0 0 0 0 -2,260
Percent Difference -20 -17 0 27 0 6 0 0 0 0 -2
Dry (22.5%)

Second Basis of Comparison 34,417 2,551 0 139,003 0 2,682 0 0 0 0 178,652
Alternative 5 37,450 1,889 0 127,157 0 2,666 0 0 0 0 169,161
Difference 3,033 -662 0 -11,845 0 -16 0 0 0 0 -9,491
Percent Difference 9 -26 0 -9 0 -1 0 0 0 0 -5
Critical (15%)

Second Basis of Comparison 44,378 3,862 0 254,723 0 2,151 0 0 0 0 305,113
Alternative 5 71,310 2,848 0 345,881 0 1,972 0 0 0 0 422,011
Difference 26,932 -1,013 0 91,158 0 -179 0 0 0 0 116,898
Percent Difference 61 -26 0 36 0 -8 0 0 0 0 38

3 Relative difference of the Annual average

Table B-3-30. Annual Mortality by All Factors for Spring-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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B.4. Winter-Run Chinook Salmon 

  

1 

2 
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Figure B-4-1. Annual Potential Production for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

P
o

te
n

ti
al

 P
ro

d
u

ct
io

n
 (

# 
o

f 
fi

sh
/y

e
ar

)

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-157 July 2015



Figure B-4-2.  Annual Mortality for Winter-Run Chinook Salmon - Eggs

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-3.  Annual Mortality for Winter-Run Chinook Salmon - Fry

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-4.  Annual Mortality for Winter-Run Chinook Salmon - Pre-Smolt

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-5.  Annual Mortality for Winter-Run Chinook Salmon - Immature Smolt

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-6.  Annual Mortality for Winter-Run Chinook Salmon - Pre- & Immature Smolts

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-7.  Annual Mortality for Winter-Run Chinook Salmon - All Lifestages

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-8. Incubation - Habitat based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-9. Super-imposition - Habitat based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-10. Fry - Habitat based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-11. Pre-smolt - Habitat based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-12. Immature Smolt - Habitat based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-13. Total Habitat based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-14. Pre-Spawn Mortality - Temperature based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-15. Eggs - Temperature based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-16. Fry - Temperature based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-17. Pre-smolt - Temperature based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-18. Immature Smolt - Temperature based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-19. Total Temperature based Annual Mortality for Winter-Run Chinook Salmon

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 1,883,893
Alternative 1 1,885,400
Difference 1,507
Percent Difference³ 0

Wet (32.5%)

No Action Alternative 1,952,705
Alternative 1 1,930,740
Difference -21,965
Percent Difference -1
Above Normal (12.5%)

No Action Alternative 1,707,717
Alternative 1 1,746,928
Difference 39,211
Percent Difference 2
Below Normal (17.5%)

No Action Alternative 1,863,415
Alternative 1 1,847,619
Difference -15,795
Percent Difference -1
Dry (22.5%)

No Action Alternative 1,883,395
Alternative 1 1,894,107
Difference 10,712
Percent Difference 1
Critical (15%)

No Action Alternative 1,906,250
Alternative 1 1,933,573
Difference 27,323
Percent Difference 1

Table B-4-1. Annual Potential Production for Winter-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 222,517 196,405 26,961 138 27,099
Alternative 1 259,052 162,983 23,312 137 23,449
Difference 36,535 -33,421 -3,649 -2 -3,650
Percent Difference³ 16 -17 -14 -1 -13

Wet (32.5%)

No Action Alternative 90,910 197,835 1,943 54 1,997
Alternative 1 155,104 176,315 1,060 47 1,107
Difference 64,194 -21,520 -883 -7 -890
Percent Difference 71 -11 -45 -13 -45
Above Normal (12.5%)

No Action Alternative 469,585 220,960 53,686 94 53,779
Alternative 1 438,691 167,899 63,706 103 63,808
Difference -30,894 -53,061 10,020 9 10,029
Percent Difference -7 -24 19 9 19
Below Normal (17.5%)

No Action Alternative 275,022 176,292 19,822 61 19,884
Alternative 1 337,945 142,925 18,481 41 18,522
Difference 62,922 -33,367 -1,341 -21 -1,362
Percent Difference 23 -19 -7 -34 -7
Dry (22.5%)

No Action Alternative 209,708 215,896 24,076 139 24,215
Alternative 1 240,069 172,393 22,611 143 22,755
Difference 30,361 -43,503 -1,465 4 -1,460
Percent Difference 14 -20 -6 3 -6
Critical (15%)

No Action Alternative 259,734 167,072 71,553 447 72,000
Alternative 1 271,006 139,289 44,553 461 45,014
Difference 11,272 -27,783 -27,000 14 -26,985
Percent Difference 4 -17 -38 3 -37

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-4-2. Annual Mortality by Life Stage for Winter-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 178,654 267,367 446,021
Alternative 1 149,945 295,539 445,484
Difference -28,708 28,172 -537
Percent Difference³ -16 11 0

Wet (32.5%)

No Action Alternative 3,522 287,219 290,741
Alternative 1 1,273 331,252 332,525
Difference -2,249 44,034 41,785
Percent Difference -64 15 14
Above Normal (12.5%)

No Action Alternative 504,624 239,700 744,324
Alternative 1 388,548 281,850 670,398
Difference -116,076 42,150 -73,926
Percent Difference -23 18 -10
Below Normal (17.5%)

No Action Alternative 212,903 258,295 471,198
Alternative 1 218,115 281,277 499,391
Difference 5,212 22,981 28,193
Percent Difference 2 9 6
Dry (22.5%)

No Action Alternative 155,797 294,022 449,819
Alternative 1 134,348 300,869 435,217
Difference -21,449 6,847 -14,602
Percent Difference -14 2 -3
Critical (15%)

No Action Alternative 280,793 218,012 498,805
Alternative 1 217,099 238,210 455,309
Difference -63,694 20,198 -43,496
Percent Difference -23 9 -9

3 Relative difference of the Annual average

Table B-4-3. Annual Mortality by Cause for Winter-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 93,980 128,537 24,093 172,312 26,023 1,076 446,021
Alternative 1 0 151,512 107,540 20,257 142,726 22,149 1,300 445,484
Difference 0 57,532 -20,997 -3,836 -29,585 -3,875 225 -537
Percent Difference³ -36 61 -16 -16 -17 -15 21 0

Wet (32.5%)

No Action Alternative 0 88,673 2,236 182 197,652 1,103 893 290,741
Alternative 1 0 153,836 1,268 3 176,312 3 1,104 332,525
Difference 0 65,163 -969 -180 -21,340 -1,101 211 41,784
Percent Difference 0 73 -43 -98 -11 -100 24 14
Above Normal (12.5%)

No Action Alternative 0 83,031 386,554 64,945 156,015 53,125 654 744,324
Alternative 1 0 169,913 268,778 56,974 110,925 62,797 1,012 670,398
Difference 0 86,882 -117,776 -7,972 -45,090 9,671 358 -73,926
Percent Difference 0 105 -30 -12 -29 18 55 -10
Below Normal (17.5%)

No Action Alternative 0 101,792 173,231 20,940 155,352 18,732 1,152 471,198
Alternative 1 0 157,331 180,614 20,113 122,812 17,388 1,134 499,391
Difference 0 55,539 7,383 -827 -32,540 -1,344 -18 28,193
Percent Difference 0 55 4 -4 -21 -7 -2 6
Dry (22.5%)

No Action Alternative 2 100,064 109,642 23,024 192,872 23,129 1,086 449,819
Alternative 1 1 148,149 91,919 21,162 151,231 21,266 1,488 435,217
Difference 0 48,085 -17,723 -1,862 -41,641 -1,863 402 -14,602
Percent Difference -23 48 -16 -8 -22 -8 37 -3
Critical (15%)

No Action Alternative 1 96,360 163,373 47,138 119,933 70,281 1,719 498,805
Alternative 1 0 129,397 141,609 32,354 106,935 43,136 1,878 455,309
Difference -1 33,037 -21,764 -14,784 -12,999 -27,145 160 -43,496
Percent Difference -100 34 -13 -31 -11 -39 9 -9

3 Relative difference of the Annual average

Table B-4-4. Annual Mortality by Cause and Life Stage for Winter-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 93,980 0 128,537 24,093 172,312 26,020 941 3 135 446,021
Alternative 1 0 151,512 0 107,540 20,257 142,726 22,146 1,167 3 134 445,484
Difference 0 57,532 0 -20,997 -3,836 -29,585 -3,875 226 0 -1 -537
Percent Difference³ -36 61 0 -16 -16 -17 -15 24 -7 -1 0

Wet (32.5%)

No Action Alternative 0 88,673 0 2,236 182 197,652 1,101 842 3 51 290,741
Alternative 1 0 153,836 0 1,268 3 176,312 3 1,057 0 47 332,525
Difference 0 65,163 0 -969 -180 -21,340 -1,098 215 -3 -4 41,784
Percent Difference 0 73 0 -43 -98 -11 -100 26 -100 -8 14
Above Normal (12.5%)

No Action Alternative 0 83,031 0 386,554 64,945 156,015 53,122 564 3 90 744,324
Alternative 1 0 169,913 0 268,778 56,974 110,925 62,779 926 17 85 670,398
Difference 0 86,882 0 -117,776 -7,972 -45,090 9,658 363 14 -5 -73,926
Percent Difference 0 105 0 -30 -12 -29 18 64 406 -6 -10
Below Normal (17.5%)

No Action Alternative 0 101,792 0 173,231 20,940 155,352 18,732 1,091 0 61 471,198
Alternative 1 0 157,331 0 180,614 20,113 122,812 17,388 1,093 0 41 499,391
Difference 0 55,539 0 7,383 -827 -32,540 -1,344 3 0 -21 28,193
Percent Difference 0 55 0 4 -4 -21 -7 0 0 -34 6
Dry (22.5%)

No Action Alternative 2 100,064 0 109,642 23,024 192,872 23,129 947 0 139 449,819
Alternative 1 1 148,149 0 91,919 21,162 151,231 21,264 1,348 3 141 435,217
Difference 0 48,085 0 -17,723 -1,862 -41,641 -1,865 401 3 2 -14,602
Percent Difference -23 48 0 -16 -8 -22 -8 42 0 1 -3
Critical (15%)

No Action Alternative 1 96,360 0 163,373 47,138 119,933 70,269 1,283 12 435 498,805
Alternative 1 0 129,397 0 141,609 32,354 106,935 43,135 1,418 1 460 455,309
Difference -1 33,037 0 -21,764 -14,784 -12,999 -27,135 135 -11 25 -43,496
Percent Difference -100 34 0 -13 -31 -11 -39 11 -90 6 -9

3 Relative difference of the Annual average

Table B-4-5. Annual Mortality by All Factors for Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 1,883,893
Alternative 3 1,897,120
Difference 13,227
Percent Difference³ 1

Wet (32.5%)

No Action Alternative 1,952,705
Alternative 3 1,944,614
Difference -8,091
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 1,707,717
Alternative 3 1,752,903
Difference 45,186
Percent Difference 3
Below Normal (17.5%)

No Action Alternative 1,863,415
Alternative 3 1,840,343
Difference -23,072
Percent Difference -1
Dry (22.5%)

No Action Alternative 1,883,395
Alternative 3 1,919,466
Difference 36,071
Percent Difference 2
Critical (15%)

No Action Alternative 1,906,250
Alternative 3 1,947,116
Difference 40,866
Percent Difference 2

Table B-4-6. Annual Potential Production for Winter-

Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 222,517 196,405 26,961 138 27,099
Alternative 3 237,813 165,266 21,803 140 21,943
Difference 15,296 -31,139 -5,158 2 -5,156
Percent Difference³ 7 -16 -19 1 -19

Wet (32.5%)

No Action Alternative 90,910 197,835 1,943 54 1,997
Alternative 3 131,631 174,265 1,188 34 1,222
Difference 40,721 -23,569 -755 -20 -774
Percent Difference 45 -12 -39 -37 -39
Above Normal (12.5%)

No Action Alternative 469,585 220,960 53,686 94 53,779
Alternative 3 443,487 166,295 54,841 70 54,912
Difference -26,098 -54,664 1,156 -23 1,133
Percent Difference -6 -25 2 -25 2
Below Normal (17.5%)

No Action Alternative 275,022 176,292 19,822 61 19,884
Alternative 3 324,721 159,309 20,994 55 21,049
Difference 49,699 -16,983 1,172 -6 1,166
Percent Difference 18 -10 6 -10 6
Dry (22.5%)

No Action Alternative 209,708 215,896 24,076 139 24,215
Alternative 3 207,993 170,244 16,866 166 17,032
Difference -1,715 -45,653 -7,210 27 -7,183
Percent Difference -1 -21 -30 19 -30
Critical (15%)

No Action Alternative 259,734 167,072 71,553 447 72,000
Alternative 3 239,816 144,393 47,286 490 47,776
Difference -19,918 -22,679 -24,267 43 -24,224
Percent Difference -8 -14 -34 10 -34

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-4-7. Annual Mortality by Life Stage for Winter-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 178,654 267,367 446,021
Alternative 3 142,827 282,195 425,022
Difference -35,827 14,828 -20,999
Percent Difference³ -20 6 -5

Wet (32.5%)

No Action Alternative 3,522 287,219 290,741
Alternative 3 1,126 305,992 307,118
Difference -2,396 18,773 16,377
Percent Difference -68 7 6
Above Normal (12.5%)

No Action Alternative 504,624 239,700 744,324
Alternative 3 430,489 234,205 664,694
Difference -74,135 -5,495 -79,630
Percent Difference -15 -2 -11
Below Normal (17.5%)

No Action Alternative 212,903 258,295 471,198
Alternative 3 210,138 294,942 505,080
Difference -2,765 36,647 33,882
Percent Difference -1 14 7
Dry (22.5%)

No Action Alternative 155,797 294,022 449,819
Alternative 3 95,635 299,633 395,268
Difference -60,162 5,611 -54,551
Percent Difference -39 2 -12
Critical (15%)

No Action Alternative 280,793 218,012 498,805
Alternative 3 202,386 229,599 431,984
Difference -78,407 11,587 -66,821
Percent Difference -28 5 -13

3 Relative difference of the Annual average

Table B-4-8. Annual Mortality by Cause for Winter-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 93,980 128,537 24,093 172,312 26,023 1,076 446,021
Alternative 3 0 135,049 102,763 19,523 145,743 20,541 1,402 425,022
Difference 0 41,070 -25,774 -4,571 -26,568 -5,482 326 -20,999
Percent Difference³ -100 44 -20 -19 -15 -21 30 -5

Wet (32.5%)

No Action Alternative 0 88,673 2,236 182 197,652 1,103 893 290,741
Alternative 3 0 130,505 1,126 1 174,265 0 1,222 307,118
Difference 0 41,832 -1,111 -181 -23,388 -1,103 329 16,377
Percent Difference 0 47 -50 -100 -12 -100 37 6
Above Normal (12.5%)

No Action Alternative 0 83,031 386,554 64,945 156,015 53,125 654 744,324
Alternative 3 0 119,969 323,517 52,929 113,366 54,043 869 664,694
Difference 0 36,938 -63,037 -12,016 -42,648 917 215 -79,630
Percent Difference 0 44 -16 -19 -27 2 33 -11
Below Normal (17.5%)

No Action Alternative 0 101,792 173,231 20,940 155,352 18,732 1,152 471,198
Alternative 3 0 155,899 168,822 21,483 137,826 19,833 1,217 505,080
Difference 0 54,108 -4,409 542 -17,525 1,101 65 33,882
Percent Difference 0 53 -3 3 -11 6 6 7
Dry (22.5%)

No Action Alternative 2 100,064 109,642 23,024 192,872 23,129 1,086 449,819
Alternative 3 0 146,046 61,947 18,345 151,898 15,343 1,689 395,268
Difference -2 45,982 -47,695 -4,679 -40,974 -7,786 603 -54,551
Percent Difference -100 46 -44 -20 -21 -34 55 -12
Critical (15%)

No Action Alternative 1 96,360 163,373 47,138 119,933 70,281 1,719 498,805
Alternative 3 0 116,643 123,172 33,460 110,932 45,753 2,023 431,984
Difference -1 20,283 -40,201 -13,678 -9,001 -24,528 305 -66,821
Percent Difference -100 21 -25 -29 -8 -35 18 -13

3 Relative difference of the Annual average

Table B-4-9. Annual Mortality by Cause and Life Stage for Winter-Run Chinook

Salmon

 

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 93,980 0 128,537 24,093 172,312 26,020 941 3 135 446,021
Alternative 3 0 135,049 0 102,763 19,523 145,743 20,536 1,267 5 135 425,022
Difference 0 41,070 0 -25,774 -4,571 -26,568 -5,484 326 2 0 -20,999
Percent Difference³ -100 44 0 -20 -19 -15 -21 35 60 0 -5

Wet (32.5%)

No Action Alternative 0 88,673 0 2,236 182 197,652 1,101 842 3 51 290,741
Alternative 3 0 130,505 0 1,126 1 174,265 0 1,188 0 34 307,118
Difference 0 41,832 0 -1,111 -181 -23,388 -1,101 346 -3 -17 16,377
Percent Difference 0 47 0 -50 -100 -12 -100 41 -100 -33 6
Above Normal (12.5%)

No Action Alternative 0 83,031 0 386,554 64,945 156,015 53,122 564 3 90 744,324
Alternative 3 0 119,969 0 323,517 52,929 113,366 54,043 799 0 70 664,694
Difference 0 36,938 0 -63,037 -12,016 -42,648 921 235 -3 -20 -79,630
Percent Difference 0 44 0 -16 -19 -27 2 42 -100 -22 -11
Below Normal (17.5%)

No Action Alternative 0 101,792 0 173,231 20,940 155,352 18,732 1,091 0 61 471,198
Alternative 3 0 155,899 0 168,822 21,483 137,826 19,832 1,162 1 54 505,080
Difference 0 54,108 0 -4,409 542 -17,525 1,100 72 1 -7 33,882
Percent Difference 0 53 0 -3 3 -11 6 7 0 -11 7
Dry (22.5%)

No Action Alternative 2 100,064 0 109,642 23,024 192,872 23,129 947 0 139 449,819
Alternative 3 0 146,046 0 61,947 18,345 151,898 15,343 1,523 0 166 395,268
Difference -2 45,982 0 -47,695 -4,679 -40,974 -7,786 576 0 27 -54,551
Percent Difference -100 46 0 -44 -20 -21 -34 61 0 19 -12
Critical (15%)

No Action Alternative 1 96,360 0 163,373 47,138 119,933 70,269 1,283 12 435 498,805
Alternative 3 0 116,643 0 123,172 33,460 110,932 45,720 1,566 33 457 431,984
Difference -1 20,283 0 -40,201 -13,678 -9,001 -24,549 283 21 22 -66,821
Percent Difference -100 21 0 -25 -29 -8 -35 22 180 5 -13

3 Relative difference of the Annual average

Table B-4-10. Annual Mortality by All Factors for Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

No Action Alternative 1,883,893
Alternative 5 1,883,178
Difference -715
Percent Difference³ 0

Wet (32.5%)

No Action Alternative 1,952,705
Alternative 5 1,943,241
Difference -9,464
Percent Difference 0
Above Normal (12.5%)

No Action Alternative 1,707,717
Alternative 5 1,698,809
Difference -8,908
Percent Difference -1
Below Normal (17.5%)

No Action Alternative 1,863,415
Alternative 5 1,898,667
Difference 35,252
Percent Difference 2
Dry (22.5%)

No Action Alternative 1,883,395
Alternative 5 1,876,977
Difference -6,419
Percent Difference 0
Critical (15%)

No Action Alternative 1,906,250
Alternative 5 1,897,912
Difference -8,338
Percent Difference 0

Table B-4-11. Annual Potential Production for 

Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

No Action Alternative 222,517 196,405 26,961 138 27,099
Alternative 5 203,248 207,870 29,865 124 29,989
Difference -19,269 11,465 2,904 -14 2,890
Percent Difference³ -9 6 11 -10 11

Wet (32.5%)

No Action Alternative 90,910 197,835 1,943 54 1,997
Alternative 5 87,970 210,570 4,085 28 4,113
Difference -2,939 12,735 2,142 -26 2,117
Percent Difference -3 6 110 -48 106
Above Normal (12.5%)

No Action Alternative 469,585 220,960 53,686 94 53,779
Alternative 5 464,585 236,533 52,336 89 52,425
Difference -5,000 15,573 -1,349 -5 -1,354
Percent Difference -1 7 -3 -5 -3
Below Normal (17.5%)

No Action Alternative 275,022 176,292 19,822 61 19,884
Alternative 5 191,541 178,323 31,052 108 31,160
Difference -83,481 2,031 11,229 47 11,276
Percent Difference -30 1 57 76 57
Dry (22.5%)

No Action Alternative 209,708 215,896 24,076 139 24,215
Alternative 5 200,255 234,855 20,690 134 20,824
Difference -9,453 18,959 -3,386 -5 -3,391
Percent Difference -5 9 -14 -3 -14
Critical (15%)

No Action Alternative 259,734 167,072 71,553 447 72,000
Alternative 5 253,379 172,126 79,375 365 79,740
Difference -6,354 5,055 7,822 -82 7,740
Percent Difference -2 3 11 -18 11

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-4-12. Annual Mortality by Life Stage for Winter-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

No Action Alternative 178,654 267,367 446,021
Alternative 5 170,139 270,968 441,107
Difference -8,515 3,601 -4,914
Percent Difference³ -5 1 -1

Wet (32.5%)

No Action Alternative 3,522 287,219 290,741
Alternative 5 7,569 295,085 302,654
Difference 4,047 7,866 11,913
Percent Difference 115 3 4
Above Normal (12.5%)

No Action Alternative 504,624 239,700 744,324
Alternative 5 499,928 253,615 753,543
Difference -4,696 13,915 9,219
Percent Difference -1 6 1
Below Normal (17.5%)

No Action Alternative 212,903 258,295 471,198
Alternative 5 149,215 251,809 401,024
Difference -63,688 -6,486 -70,174
Percent Difference -30 -3 -15
Dry (22.5%)

No Action Alternative 155,797 294,022 449,819
Alternative 5 146,764 309,170 455,934
Difference -9,033 15,148 6,115
Percent Difference -6 5 1
Critical (15%)

No Action Alternative 280,793 218,012 498,805
Alternative 5 307,023 198,222 505,246
Difference 26,230 -19,790 6,441
Percent Difference 9 -9 1

3 Relative difference of the Annual average

Table B-4-13. Annual Mortality by Cause for Winter-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 93,980 128,537 24,093 172,312 26,023 1,076 446,021
Alternative 5 0 89,100 114,147 27,082 180,788 28,909 1,080 441,107
Difference 0 -4,880 -14,389 2,989 8,476 2,886 5 -4,914
Percent Difference³ 0 -5 -11 12 5 11 0 -1

Wet (32.5%)

No Action Alternative 0 88,673 2,236 182 197,652 1,103 893 290,741
Alternative 5 0 84,683 3,288 977 209,593 3,304 809 302,654
Difference 0 -3,991 1,051 795 11,941 2,201 -84 11,913
Percent Difference 0 -5 47 436 6 199 -9 4
Above Normal (12.5%)

No Action Alternative 0 83,031 386,554 64,945 156,015 53,125 654 744,324
Alternative 5 0 80,569 384,016 64,143 172,390 51,769 656 753,543
Difference 0 -2,463 -2,538 -802 16,375 -1,356 2 9,219
Percent Difference 0 -3 -1 -1 10 -3 0 1
Below Normal (17.5%)

No Action Alternative 0 101,792 173,231 20,940 155,352 18,732 1,152 471,198
Alternative 5 0 103,637 87,904 31,368 146,956 29,943 1,216 401,024
Difference 0 1,845 -85,326 10,427 -8,396 11,212 64 -70,174
Percent Difference 0 2 -49 50 -5 60 6 -15
Dry (22.5%)

No Action Alternative 2 100,064 109,642 23,024 192,872 23,129 1,086 449,819
Alternative 5 2 94,247 106,007 21,110 213,744 19,645 1,179 455,934
Difference 0 -5,817 -3,635 -1,914 20,873 -3,484 93 6,115
Percent Difference 0 -6 -3 -8 11 -15 9 1
Critical (15%)

No Action Alternative 1 96,360 163,373 47,138 119,933 70,281 1,719 498,805
Alternative 5 1 81,098 172,281 56,716 115,410 78,025 1,715 505,246
Difference 0 -15,262 8,908 9,578 -4,524 7,744 -4 6,441
Percent Difference 0 -16 5 20 -4 11 0 1

3 Relative difference of the Annual average

Table B-4-14. Annual Mortality by Cause and Life Stage for Winter-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

No Action Alternative 0 93,980 0 128,537 24,093 172,312 26,020 941 3 135 446,021
Alternative 5 0 89,100 0 114,147 27,082 180,788 28,902 963 7 117 441,107
Difference 0 -4,880 0 -14,389 2,989 8,476 2,882 22 4 -18 -4,914
Percent Difference³ 0 -5 0 -11 12 5 11 2 118 -13 -1

Wet (32.5%)

No Action Alternative 0 88,673 0 2,236 182 197,652 1,101 842 3 51 290,741
Alternative 5 0 84,683 0 3,288 977 209,593 3,302 784 3 26 302,654
Difference 0 -3,991 0 1,051 795 11,941 2,201 -59 0 -25 11,913
Percent Difference 0 -5 0 47 436 6 200 -7 -8 -50 4
Above Normal (12.5%)

No Action Alternative 0 83,031 0 386,554 64,945 156,015 53,122 564 3 90 744,324
Alternative 5 0 80,569 0 384,016 64,143 172,390 51,732 604 37 52 753,543
Difference 0 -2,463 0 -2,538 -802 16,375 -1,389 40 33 -38 9,219
Percent Difference 0 -3 0 -1 -1 10 -3 7 976 -42 1
Below Normal (17.5%)

No Action Alternative 0 101,792 0 173,231 20,940 155,352 18,732 1,091 0 61 471,198
Alternative 5 0 103,637 0 87,904 31,368 146,956 29,943 1,108 0 108 401,024
Difference 0 1,845 0 -85,326 10,427 -8,396 11,212 18 0 47 -70,174
Percent Difference 0 2 0 -49 50 -5 60 2 0 76 -15
Dry (22.5%)

No Action Alternative 2 100,064 0 109,642 23,024 192,872 23,129 947 0 139 449,819
Alternative 5 2 94,247 0 106,007 21,110 213,744 19,645 1,045 0 134 455,934
Difference 0 -5,817 0 -3,635 -1,914 20,873 -3,484 98 0 -5 6,115
Percent Difference 0 -6 0 -3 -8 11 -15 10 0 -3 1
Critical (15%)

No Action Alternative 1 96,360 0 163,373 47,138 119,933 70,269 1,283 12 435 498,805
Alternative 5 1 81,098 0 172,281 56,716 115,410 78,016 1,359 9 356 505,246
Difference 0 -15,262 0 8,908 9,578 -4,524 7,747 75 -3 -79 6,441
Percent Difference 0 -16 0 5 20 -4 11 6 -22 -18 1

3 Relative difference of the Annual average

Table B-4-15. Annual Mortality by All Factors for Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 1,885,400
No Action Alternative 1,883,893
Difference -1,507
Percent Difference³ 0

Wet (32.5%)

Second Basis of Comparison 1,930,740
No Action Alternative 1,952,705
Difference 21,965
Percent Difference 1
Above Normal (12.5%)

Second Basis of Comparison 1,746,928
No Action Alternative 1,707,717
Difference -39,211
Percent Difference -2
Below Normal (17.5%)

Second Basis of Comparison 1,847,619
No Action Alternative 1,863,415
Difference 15,795
Percent Difference 1
Dry (22.5%)

Second Basis of Comparison 1,894,107
No Action Alternative 1,883,395
Difference -10,712
Percent Difference -1
Critical (15%)

Second Basis of Comparison 1,933,573
No Action Alternative 1,906,250
Difference -27,323
Percent Difference -1

Table B-4-16. Annual Potential Production for 

Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-191 July 2015



Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 259,052 162,983 23,312 137 23,449
No Action Alternative 222,517 196,405 26,961 138 27,099
Difference -36,535 33,421 3,649 2 3,650
Percent Difference³ -14 21 16 1 16

Wet (32.5%)

Second Basis of Comparison 155,104 176,315 1,060 47 1,107
No Action Alternative 90,910 197,835 1,943 54 1,997
Difference -64,194 21,520 883 7 890
Percent Difference -41 12 83 15 80
Above Normal (12.5%)

Second Basis of Comparison 438,691 167,899 63,706 103 63,808
No Action Alternative 469,585 220,960 53,686 94 53,779
Difference 30,894 53,061 -10,020 -9 -10,029
Percent Difference 7 32 -16 -8 -16
Below Normal (17.5%)

Second Basis of Comparison 337,945 142,925 18,481 41 18,522
No Action Alternative 275,022 176,292 19,822 61 19,884
Difference -62,922 33,367 1,341 21 1,362
Percent Difference -19 23 7 50 7
Dry (22.5%)

Second Basis of Comparison 240,069 172,393 22,611 143 22,755
No Action Alternative 209,708 215,896 24,076 139 24,215
Difference -30,361 43,503 1,465 -4 1,460
Percent Difference -13 25 6 -3 6
Critical (15%)

Second Basis of Comparison 271,006 139,289 44,553 461 45,014
No Action Alternative 259,734 167,072 71,553 447 72,000
Difference -11,272 27,783 27,000 -14 26,985
Percent Difference -4 20 61 -3 60

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-4-17. Annual Mortality by Life Stage for Winter-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 149,945 295,539 445,484
No Action Alternative 178,654 267,367 446,021
Difference 28,708 -28,172 537
Percent Difference³ 19 -10 0

Wet (32.5%)

Second Basis of Comparison 1,273 331,252 332,525
No Action Alternative 3,522 287,219 290,741
Difference 2,249 -44,034 -41,785
Percent Difference 177 -13 -13
Above Normal (12.5%)

Second Basis of Comparison 388,548 281,850 670,398
No Action Alternative 504,624 239,700 744,324
Difference 116,076 -42,150 73,926
Percent Difference 30 -15 11
Below Normal (17.5%)

Second Basis of Comparison 218,115 281,277 499,391
No Action Alternative 212,903 258,295 471,198
Difference -5,212 -22,981 -28,193
Percent Difference -2 -8 -6
Dry (22.5%)

Second Basis of Comparison 134,348 300,869 435,217
No Action Alternative 155,797 294,022 449,819
Difference 21,449 -6,847 14,602
Percent Difference 16 -2 3
Critical (15%)

Second Basis of Comparison 217,099 238,210 455,309
No Action Alternative 280,793 218,012 498,805
Difference 63,694 -20,198 43,496
Percent Difference 29 -8 10

3 Relative difference of the Annual average

Table B-4-18. Annual Mortality by Cause for Winter-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 151,512 107,540 20,257 142,726 22,149 1,300 445,484
No Action Alternative 0 93,980 128,537 24,093 172,312 26,023 1,076 446,021
Difference 0 -57,532 20,997 3,836 29,585 3,875 -225 537
Percent Difference³ 57 -38 20 19 21 17 -17 0

Wet (32.5%)

Second Basis of Comparison 0 153,836 1,268 3 176,312 3 1,104 332,525
No Action Alternative 0 88,673 2,236 182 197,652 1,103 893 290,741
Difference 0 -65,163 969 180 21,340 1,101 -211 -41,784
Percent Difference 0 -42 76 6,482 12 44,038 -19 -13
Above Normal (12.5%)

Second Basis of Comparison 0 169,913 268,778 56,974 110,925 62,797 1,012 670,398
No Action Alternative 0 83,031 386,554 64,945 156,015 53,125 654 744,324
Difference 0 -86,882 117,776 7,972 45,090 -9,671 -358 73,926
Percent Difference 0 -51 44 14 41 -15 -35 11
Below Normal (17.5%)

Second Basis of Comparison 0 157,331 180,614 20,113 122,812 17,388 1,134 499,391
No Action Alternative 0 101,792 173,231 20,940 155,352 18,732 1,152 471,198
Difference 0 -55,539 -7,383 827 32,540 1,344 18 -28,193
Percent Difference 0 -35 -4 4 26 8 2 -6
Dry (22.5%)

Second Basis of Comparison 1 148,149 91,919 21,162 151,231 21,266 1,488 435,217
No Action Alternative 2 100,064 109,642 23,024 192,872 23,129 1,086 449,819
Difference 0 -48,085 17,723 1,862 41,641 1,863 -402 14,602
Percent Difference 30 -32 19 9 28 9 -27 3
Critical (15%)

Second Basis of Comparison 0 129,397 141,609 32,354 106,935 43,136 1,878 455,309
No Action Alternative 1 96,360 163,373 47,138 119,933 70,281 1,719 498,805
Difference 1 -33,037 21,764 14,784 12,999 27,145 -160 43,496
Percent Difference 0 -26 15 46 12 63 -9 10

3 Relative difference of the Annual average

Table B-4-19. Annual Mortality by Cause and Life Stage for Winter-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2

Appendix 9D: SALMOD Analysis

Draft LTO EIS 9D-194 July 2015



Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 151,512 0 107,540 20,257 142,726 22,146 1,167 3 134 445,484
No Action Alternative 0 93,980 0 128,537 24,093 172,312 26,020 941 3 135 446,021
Difference 0 -57,532 0 20,997 3,836 29,585 3,875 -226 0 1 537
Percent Difference³ 57 -38 0 20 19 21 17 -19 8 1 0

Wet (32.5%)

Second Basis of Comparison 0 153,836 0 1,268 3 176,312 3 1,057 0 47 332,525
No Action Alternative 0 88,673 0 2,236 182 197,652 1,101 842 3 51 290,741
Difference 0 -65,163 0 969 180 21,340 1,098 -215 3 4 -41,784
Percent Difference 0 -42 0 76 6,482 12 43,923 -20 0 9 -13
Above Normal (12.5%)

Second Basis of Comparison 0 169,913 0 268,778 56,974 110,925 62,779 926 17 85 670,398
No Action Alternative 0 83,031 0 386,554 64,945 156,015 53,122 564 3 90 744,324
Difference 0 -86,882 0 117,776 7,972 45,090 -9,658 -363 -14 5 73,926
Percent Difference 0 -51 0 44 14 41 -15 -39 -80 6 11
Below Normal (17.5%)

Second Basis of Comparison 0 157,331 0 180,614 20,113 122,812 17,388 1,093 0 41 499,391
No Action Alternative 0 101,792 0 173,231 20,940 155,352 18,732 1,091 0 61 471,198
Difference 0 -55,539 0 -7,383 827 32,540 1,344 -3 0 21 -28,193
Percent Difference 0 -35 0 -4 4 26 8 0 0 50 -6
Dry (22.5%)

Second Basis of Comparison 1 148,149 0 91,919 21,162 151,231 21,264 1,348 3 141 435,217
No Action Alternative 2 100,064 0 109,642 23,024 192,872 23,129 947 0 139 449,819
Difference 0 -48,085 0 17,723 1,862 41,641 1,865 -401 -3 -2 14,602
Percent Difference 30 -32 0 19 9 28 9 -30 -100 -1 3
Critical (15%)

Second Basis of Comparison 0 129,397 0 141,609 32,354 106,935 43,135 1,418 1 460 455,309
No Action Alternative 1 96,360 0 163,373 47,138 119,933 70,269 1,283 12 435 498,805
Difference 1 -33,037 0 21,764 14,784 12,999 27,135 -135 11 -25 43,496
Percent Difference 0 -26 0 15 46 12 63 -10 900 -5 10

3 Relative difference of the Annual average

Table B-4-20. Annual Mortality by All Factors for Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 1,885,400
Alternative 3 1,897,120
Difference 11,720
Percent Difference³ 1

Wet (32.5%)

Second Basis of Comparison 1,930,740
Alternative 3 1,944,614
Difference 13,874
Percent Difference 1
Above Normal (12.5%)

Second Basis of Comparison 1,746,928
Alternative 3 1,752,903
Difference 5,975
Percent Difference 0
Below Normal (17.5%)

Second Basis of Comparison 1,847,619
Alternative 3 1,840,343
Difference -7,277
Percent Difference 0
Dry (22.5%)

Second Basis of Comparison 1,894,107
Alternative 3 1,919,466
Difference 25,359
Percent Difference 1
Critical (15%)

Second Basis of Comparison 1,933,573
Alternative 3 1,947,116
Difference 13,543
Percent Difference 1

Table B-4-21. Annual Potential Production for 

Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 259,052 162,983 23,312 137 23,449
Alternative 3 237,813 165,266 21,803 140 21,943
Difference -21,239 2,283 -1,509 4 -1,506
Percent Difference³ -8 1 -6 3 -6

Wet (32.5%)

Second Basis of Comparison 155,104 176,315 1,060 47 1,107
Alternative 3 131,631 174,265 1,188 34 1,222
Difference -23,473 -2,050 128 -13 116
Percent Difference -15 -1 12 -28 10
Above Normal (12.5%)

Second Basis of Comparison 438,691 167,899 63,706 103 63,808
Alternative 3 443,487 166,295 54,841 70 54,912
Difference 4,795 -1,603 -8,864 -32 -8,897
Percent Difference 1 -1 -14 -31 -14
Below Normal (17.5%)

Second Basis of Comparison 337,945 142,925 18,481 41 18,522
Alternative 3 324,721 159,309 20,994 55 21,049
Difference -13,223 16,384 2,513 14 2,527
Percent Difference -4 11 14 35 14
Dry (22.5%)

Second Basis of Comparison 240,069 172,393 22,611 143 22,755
Alternative 3 207,993 170,244 16,866 166 17,032
Difference -32,076 -2,150 -5,745 22 -5,723
Percent Difference -13 -1 -25 16 -25
Critical (15%)

Second Basis of Comparison 271,006 139,289 44,553 461 45,014
Alternative 3 239,816 144,393 47,286 490 47,776
Difference -31,190 5,104 2,733 29 2,762
Percent Difference -12 4 6 6 6

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-4-22. Annual Mortality by Life Stage for Winter-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 149,945 295,539 445,484
Alternative 3 142,827 282,195 425,022
Difference -7,118 -13,344 -20,462
Percent Difference³ -5 -5 -5

Wet (32.5%)

Second Basis of Comparison 1,273 331,252 332,525
Alternative 3 1,126 305,992 307,118
Difference -147 -25,261 -25,407
Percent Difference -12 -8 -8
Above Normal (12.5%)

Second Basis of Comparison 388,548 281,850 670,398
Alternative 3 430,489 234,205 664,694
Difference 41,941 -47,645 -5,704
Percent Difference 11 -17 -1
Below Normal (17.5%)

Second Basis of Comparison 218,115 281,277 499,391
Alternative 3 210,138 294,942 505,080
Difference -7,977 13,666 5,688
Percent Difference -4 5 1
Dry (22.5%)

Second Basis of Comparison 134,348 300,869 435,217
Alternative 3 95,635 299,633 395,268
Difference -38,713 -1,236 -39,949
Percent Difference -29 0 -9
Critical (15%)

Second Basis of Comparison 217,099 238,210 455,309
Alternative 3 202,386 229,599 431,984
Difference -14,713 -8,612 -23,325
Percent Difference -7 -4 -5

3 Relative difference of the Annual average

Table B-4-23. Annual Mortality by Cause for Winter-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 151,512 107,540 20,257 142,726 22,149 1,300 445,484
Alternative 3 0 135,049 102,763 19,523 145,743 20,541 1,402 425,022
Difference 0 -16,462 -4,776 -734 3,017 -1,607 102 -20,462
Percent Difference³ -100 -11 -4 -4 2 -7 8 -5

Wet (32.5%)

Second Basis of Comparison 0 153,836 1,268 3 176,312 3 1,104 332,525
Alternative 3 0 130,505 1,126 1 174,265 0 1,222 307,118
Difference 0 -23,331 -142 -2 -2,048 -3 118 -25,407
Percent Difference 0 -15 -11 -69 -1 -100 11 -8
Above Normal (12.5%)

Second Basis of Comparison 0 169,913 268,778 56,974 110,925 62,797 1,012 670,398
Alternative 3 0 119,969 323,517 52,929 113,366 54,043 869 664,694
Difference 0 -49,944 54,739 -4,045 2,441 -8,754 -143 -5,704
Percent Difference 0 -29 20 -7 2 -14 -14 -1
Below Normal (17.5%)

Second Basis of Comparison 0 157,331 180,614 20,113 122,812 17,388 1,134 499,391
Alternative 3 0 155,899 168,822 21,483 137,826 19,833 1,217 505,080
Difference 0 -1,432 -11,792 1,370 15,015 2,445 83 5,688
Percent Difference 0 -1 -7 7 12 14 7 1
Dry (22.5%)

Second Basis of Comparison 1 148,149 91,919 21,162 151,231 21,266 1,488 435,217
Alternative 3 0 146,046 61,947 18,345 151,898 15,343 1,689 395,268
Difference -1 -2,103 -29,972 -2,817 667 -5,923 200 -39,949
Percent Difference -100 -1 -33 -13 0 -28 13 -9
Critical (15%)

Second Basis of Comparison 0 129,397 141,609 32,354 106,935 43,136 1,878 455,309
Alternative 3 0 116,643 123,172 33,460 110,932 45,753 2,023 431,984
Difference 0 -12,754 -18,436 1,107 3,997 2,617 145 -23,325
Percent Difference 0 -10 -13 3 4 6 8 -5

3 Relative difference of the Annual average

Table B-4-24. Annual Mortality by Cause and Life Stage for Winter-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 151,512 0 107,540 20,257 142,726 22,146 1,167 3 134 445,484
Alternative 3 0 135,049 0 102,763 19,523 145,743 20,536 1,267 5 135 425,022
Difference 0 -16,462 0 -4,776 -734 3,017 -1,609 100 2 2 -20,462
Percent Difference³ -100 -11 0 -4 -4 2 -7 9 73 1 -5

Wet (32.5%)

Second Basis of Comparison 0 153,836 0 1,268 3 176,312 3 1,057 0 47 332,525
Alternative 3 0 130,505 0 1,126 1 174,265 0 1,188 0 34 307,118
Difference 0 -23,331 0 -142 -2 -2,048 -3 131 0 -13 -25,407
Percent Difference 0 -15 0 -11 -69 -1 -100 12 0 -28 -8
Above Normal (12.5%)

Second Basis of Comparison 0 169,913 0 268,778 56,974 110,925 62,779 926 17 85 670,398
Alternative 3 0 119,969 0 323,517 52,929 113,366 54,043 799 0 70 664,694
Difference 0 -49,944 0 54,739 -4,045 2,441 -8,737 -128 -17 -15 -5,704
Percent Difference 0 -29 0 20 -7 2 -14 -14 -100 -17 -1
Below Normal (17.5%)

Second Basis of Comparison 0 157,331 0 180,614 20,113 122,812 17,388 1,093 0 41 499,391
Alternative 3 0 155,899 0 168,822 21,483 137,826 19,832 1,162 1 54 505,080
Difference 0 -1,432 0 -11,792 1,370 15,015 2,444 69 1 14 5,688
Percent Difference 0 -1 0 -7 7 12 14 6 0 34 1
Dry (22.5%)

Second Basis of Comparison 1 148,149 0 91,919 21,162 151,231 21,264 1,348 3 141 435,217
Alternative 3 0 146,046 0 61,947 18,345 151,898 15,343 1,523 0 166 395,268
Difference -1 -2,103 0 -29,972 -2,817 667 -5,921 176 -3 25 -39,949
Percent Difference -100 -1 0 -33 -13 0 -28 13 -100 18 -9
Critical (15%)

Second Basis of Comparison 0 129,397 0 141,609 32,354 106,935 43,135 1,418 1 460 455,309
Alternative 3 0 116,643 0 123,172 33,460 110,932 45,720 1,566 33 457 431,984
Difference 0 -12,754 0 -18,436 1,107 3,997 2,585 148 32 -3 -23,325
Percent Difference 0 -10 0 -13 3 4 6 10 2,700 -1 -5

3 Relative difference of the Annual average

Table B-4-25. Annual Mortality by All Factors for Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Analysis Period Annual Potential Production (# of Fish/year)

Full Simulation Period
1

Second Basis of Comparison 1,885,400
Alternative 5 1,883,178
Difference -2,222
Percent Difference³ 0

Wet (32.5%)

Second Basis of Comparison 1,930,740
Alternative 5 1,943,241
Difference 12,501
Percent Difference 1
Above Normal (12.5%)

Second Basis of Comparison 1,746,928
Alternative 5 1,698,809
Difference -48,120
Percent Difference -3
Below Normal (17.5%)

Second Basis of Comparison 1,847,619
Alternative 5 1,898,667
Difference 51,047
Percent Difference 3
Dry (22.5%)

Second Basis of Comparison 1,894,107
Alternative 5 1,876,977
Difference -17,130
Percent Difference -1
Critical (15%)

Second Basis of Comparison 1,933,573
Alternative 5 1,897,912
Difference -35,661
Percent Difference -2

Table B-4-26. Annual Potential Production for 

Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years 

may not correspond to the biological years in SALMOD.

3 Relative difference of the annual average

  Long-term

Water Year Types
2
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Eggs Fry Pre-Smolt

Immature-

Smolt

Juvenile (Pre 

& Immature 

Smolt)

Full Simulation Period
1

Second Basis of Comparison 259,052 162,983 23,312 137 23,449
Alternative 5 203,248 207,870 29,865 124 29,989
Difference -55,804 44,886 6,553 -12 6,540
Percent Difference³ -22 28 28 -9 28

Wet (32.5%)

Second Basis of Comparison 155,104 176,315 1,060 47 1,107
Alternative 5 87,970 210,570 4,085 28 4,113
Difference -67,133 34,255 3,025 -19 3,007
Percent Difference -43 19 285 -40 272
Above Normal (12.5%)

Second Basis of Comparison 438,691 167,899 63,706 103 63,808
Alternative 5 464,585 236,533 52,336 89 52,425
Difference 25,893 68,634 -11,369 -14 -11,383
Percent Difference 6 41 -18 -13 -18
Below Normal (17.5%)

Second Basis of Comparison 337,945 142,925 18,481 41 18,522
Alternative 5 191,541 178,323 31,052 108 31,160
Difference -146,403 35,399 12,571 67 12,638
Percent Difference -43 25 68 165 68
Dry (22.5%)

Second Basis of Comparison 240,069 172,393 22,611 143 22,755
Alternative 5 200,255 234,855 20,690 134 20,824
Difference -39,814 62,462 -1,921 -9 -1,931
Percent Difference -17 36 -8 -6 -8
Critical (15%)

Second Basis of Comparison 271,006 139,289 44,553 461 45,014
Alternative 5 253,379 172,126 79,375 365 79,740
Difference -17,627 32,838 34,822 -96 34,726
Percent Difference -7 24 78 -21 77

3 Relative difference of the Annual average

4 Mortality values do not include base mortality

Table B-4-27. Annual Mortality by Life Stage for Winter-Run 

Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the 

biological years in SALMOD.

5 Eggs mortality includes pre-spawn mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Temperature Flow Total

Full Simulation Period
1

Second Basis of Comparison 149,945 295,539 445,484
Alternative 5 170,139 270,968 441,107
Difference 20,193 -24,571 -4,378
Percent Difference³ 13 -8 -1

Wet (32.5%)

Second Basis of Comparison 1,273 331,252 332,525
Alternative 5 7,569 295,085 302,654
Difference 6,296 -36,168 -29,872
Percent Difference 495 -11 -9
Above Normal (12.5%)

Second Basis of Comparison 388,548 281,850 670,398
Alternative 5 499,928 253,615 753,543
Difference 111,380 -28,235 83,145
Percent Difference 29 -10 12
Below Normal (17.5%)

Second Basis of Comparison 218,115 281,277 499,391
Alternative 5 149,215 251,809 401,024
Difference -68,900 -29,468 -98,367
Percent Difference -32 -10 -20
Dry (22.5%)

Second Basis of Comparison 134,348 300,869 435,217
Alternative 5 146,764 309,170 455,934
Difference 12,416 8,302 20,717
Percent Difference 9 3 5
Critical (15%)

Second Basis of Comparison 217,099 238,210 455,309
Alternative 5 307,023 198,222 505,246
Difference 89,925 -39,988 49,937
Percent Difference 41 -17 11

3 Relative difference of the Annual average

Table B-4-28. Annual Mortality by Cause for Winter-

Run Chinook Salmon

1 Based on the 80-year simulation period2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may 

not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Eggs Flow

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Juvenile 

Temperature

Juvenile 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 151,512 107,540 20,257 142,726 22,149 1,300 445,484
Alternative 5 0 89,100 114,147 27,082 180,788 28,909 1,080 441,107
Difference 0 -62,412 6,608 6,825 38,061 6,761 -220 -4,378
Percent Difference³ 57 -41 6 34 27 31 -17 -1

Wet (32.5%)

Second Basis of Comparison 0 153,836 1,268 3 176,312 3 1,104 332,525
Alternative 5 0 84,683 3,288 977 209,593 3,304 809 302,654
Difference 0 -69,153 2,020 974 33,281 3,302 -295 -29,872
Percent Difference 0 -45 159 35,183 19 132,074 -27 -9
Above Normal (12.5%)

Second Basis of Comparison 0 169,913 268,778 56,974 110,925 62,797 1,012 670,398
Alternative 5 0 80,569 384,016 64,143 172,390 51,769 656 753,543
Difference 0 -89,345 115,238 7,169 61,465 -11,028 -355 83,145
Percent Difference 0 -53 43 13 55 -18 -35 12
Below Normal (17.5%)

Second Basis of Comparison 0 157,331 180,614 20,113 122,812 17,388 1,134 499,391
Alternative 5 0 103,637 87,904 31,368 146,956 29,943 1,216 401,024
Difference 0 -53,694 -92,710 11,254 24,144 12,556 82 -98,367
Percent Difference 0 -34 -51 56 20 72 7 -20
Dry (22.5%)

Second Basis of Comparison 1 148,149 91,919 21,162 151,231 21,266 1,488 435,217
Alternative 5 2 94,247 106,007 21,110 213,744 19,645 1,179 455,934
Difference 0 -53,902 14,088 -52 62,514 -1,621 -309 20,717
Percent Difference 30 -36 15 0 41 -8 -21 5
Critical (15%)

Second Basis of Comparison 0 129,397 141,609 32,354 106,935 43,136 1,878 455,309
Alternative 5 1 81,098 172,281 56,716 115,410 78,025 1,715 505,246
Difference 1 -48,299 30,672 24,363 8,475 34,889 -164 49,937
Percent Difference 0 -37 22 75 8 81 -9 11

3 Relative difference of the Annual average

Table B-4-29. Annual Mortality by Cause and Life Stage for Winter-Run Chinook 

Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

  Long-term

Water Year Types
2
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Pre-Spawn 

Mortality Incubation

Super-

imposition

Eggs - 

Temperature

Fry - 

Temperature Fry - Habitat

Pre-smolt - 

Temperature

Pre-smolt - 

Habitat

Smolt - 

Temperature

Smolt - 

Habitat Total

Full Simulation Period
1

Second Basis of Comparison 0 151,512 0 107,540 20,257 142,726 22,146 1,167 3 134 445,484
Alternative 5 0 89,100 0 114,147 27,082 180,788 28,902 963 7 117 441,107
Difference 0 -62,412 0 6,608 6,825 38,061 6,757 -204 4 -16 -4,378
Percent Difference³ 57 -41 0 6 34 27 31 -17 135 -12 -1

Wet (32.5%)

Second Basis of Comparison 0 153,836 0 1,268 3 176,312 3 1,057 0 47 332,525
Alternative 5 0 84,683 0 3,288 977 209,593 3,302 784 3 26 302,654
Difference 0 -69,153 0 2,020 974 33,281 3,299 -274 3 -21 -29,872
Percent Difference 0 -45 0 159 35,183 19 131,968 -26 0 -45 -9
Above Normal (12.5%)

Second Basis of Comparison 0 169,913 0 268,778 56,974 110,925 62,779 926 17 85 670,398
Alternative 5 0 80,569 0 384,016 64,143 172,390 51,732 604 37 52 753,543
Difference 0 -89,345 0 115,238 7,169 61,465 -11,047 -322 19 -33 83,145
Percent Difference 0 -53 0 43 13 55 -18 -35 113 -39 12
Below Normal (17.5%)

Second Basis of Comparison 0 157,331 0 180,614 20,113 122,812 17,388 1,093 0 41 499,391
Alternative 5 0 103,637 0 87,904 31,368 146,956 29,943 1,108 0 108 401,024
Difference 0 -53,694 0 -92,710 11,254 24,144 12,556 15 0 67 -98,367
Percent Difference 0 -34 0 -51 56 20 72 1 0 165 -20
Dry (22.5%)

Second Basis of Comparison 1 148,149 0 91,919 21,162 151,231 21,264 1,348 3 141 435,217
Alternative 5 2 94,247 0 106,007 21,110 213,744 19,645 1,045 0 134 455,934
Difference 0 -53,902 0 14,088 -52 62,514 -1,619 -303 -3 -7 20,717
Percent Difference 30 -36 0 15 0 41 -8 -22 -100 -5 5
Critical (15%)

Second Basis of Comparison 0 129,397 0 141,609 32,354 106,935 43,135 1,418 1 460 455,309
Alternative 5 1 81,098 0 172,281 56,716 115,410 78,016 1,359 9 356 505,246
Difference 1 -48,299 0 30,672 24,363 8,475 34,881 -60 8 -104 49,937
Percent Difference 0 -37 0 22 75 8 81 -4 679 -23 11

3 Relative difference of the Annual average

Table B-4-30. Annual Mortality by All Factors for Winter-Run Chinook Salmon

1 Based on the 80-year simulation period

2 As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB 1995). Water years may not correspond to the biological years in SALMOD.

4 Mortality values do not include base mortality

Analysis Period

Annual Mortality
4
 (# of Fish/year)

 Long-term

Water Year Types
2

Immature Immature
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Weighted Useable Area Analysis 
This appendix provides information about the methods and assumptions used for 
the Remanded Biological Opinions on the Coordinated Long-Term Operation of 
the Central Valley Project (CVP) and State Water Project (SWP) Environmental 
Impact Statement (EIS) analysis.  It is organized in the following sections: 

• Section 9E.1.1: Methodology 

– The fish and aquatic resources impacts analysis used weighted useable 
area (WUA) as a metric for evaluating changes in physical habitat related 
to flow.  This section describes the overall analytical approach and 
assumptions.  The following species are analyzed in this appendix: 

o Clear Creek Spring-run Chinook Salmon  
o Clear Creek Fall-run Chinook Salmon 
o Clear Creek Steelhead/Rainbow Trout 
o Sacramento River Fall-run Chinook Salmon 
o Sacramento River Late-Fall-run Chinook Salmon 
o Sacramento River Winter-run Chinook Salmon 
o Sacramento River Steelhead/Rainbow Trout 
o Lower Feather River Fall-run Chinook Salmon 
o Lower Feather River Steelhead 
o Lower American River Fall-run Chinook Salmon 
o Lower American River Steelhead 

• Section 9E.1.2: Assumptions 

– This section provides a brief description of the assumptions for the WUA 
analysis for simulations of the No Action Alternative, Second Basis of 
Comparison, and other alternatives.   

• Section 9E.2: Weighted Useable Area-Discharge Relationships  

– This section presents the WUA-discharge relationships that served as the 
basis for evaluating changes in habitat related to flow. 

• Section 9E.3: Results  

– This section presents the WUA values generated for each water body, 
species, and life stage evaluated. 

9E.1 Methodology and Assumptions 

9E.1.1 Methodology 
To compare the operational flow regime and evaluate the potential effects on 
habitat for anadromous species inhabiting streams, the relationships between 
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streamflow and habitat availability were determined for each life stage of these 1 
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species in the rivers in which flows may be altered by CVP and SWP operations.   

Several studies have been conducted using the models and techniques contained 
within the Instream Flow Incremental Methodology (IFIM) to establish these 
relationships in streams within the study area.  The analytic variable provided by 
the IFIM is total habitat, in units of WUA, for each life stage (fry, juvenile, and 
spawning) of each evaluation species (or race as applied to Chinook Salmon).  
Habitat (WUA) incorporates both macro- and microhabitat features.  
Macrohabitat features include changes in flow, and microhabitat features include 
the hydraulic and structural conditions (depth, velocity, substrate, or cover) 
affected by flow, which define the actual living space of the organisms.  The total 
habitat available to a species/life stage at any streamflow is the area of overlap 
between available microhabitat and macrohabitat conditions.  Because the 
combination of depths, velocities, and substrates preferred by species and life 
stages varies, WUA values at a given flow differ substantially for the species and 
life stages evaluated.  

WUA-flow relationships have been developed for only some of the rivers where 
simulated flows were available.  Therefore, flow-dependent habitat availability 
was evaluated quantitatively only for Clear Creek and the Sacramento, Feather, 
and American rivers and was not reported for other rivers evaluated in this EIS.  
Tables of the spawning habitat-discharge relationships used in the calculations of 
spawning WUA for these rivers are listed in Section 9E.3.  Because the WUA-
flow relationships developed by the most recent IFIM studies present WUA 
values within particular flow ranges at variable steps, the monthly flow for a 
particular reach often fell between two flows for which there were WUA values.  
In these cases, the value was determined by linear interpolation between the 
available WUA values for the flows immediately below and above the target 
flow.  When the target flow was lower than the lowermost flow for which a WUA 
value exists, the corresponding WUA value was determined by linear 
interpolation between a flow of zero and the lowermost flow for which a WUA 
value exists.  When the target flow was higher than the highest flow for which a 
WUA value exists, the corresponding WUA value was determined by assuming 
the WUA value for the highest flow. 

WUA tables are available for three segments of Clear Creek: the Upper Alluvial 
Segment (Whiskeytown Dam to Camp Bridge); Canyon Segment (Camp Bridge 
to Clear Creek Road Bridge); and Lower Alluvial Segment (Clear Creek Road 
Bridge to Sacramento River).  Spring-run Chinook Salmon spawn in the upper 
two segments, fall-run Chinook Salmon spawn in the lower segment, and 
Steelhead/Rainbow Trout spawn in all three segments.  Spring-run Chinook 
Salmon and Steelhead fry and juveniles rear in all three segments, while fall-run 
Chinook Salmon rear in the lower segment.  The relationships between WUA and 
flow in all of these segments for each of these species and life stages are based 
upon the flow released below Whiskeytown Dam and are described in USFWS 
(2007, 2011a, 2011b, 2013).  For this analysis, if the WUA values for a species 
and life stage were in the upper section only, the upper two segments were 
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combined for an upper Clear Creek total WUA value at each flow.  The same 1 
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approach was done for the lower segment.  If the species and life stage spanned 
the entire Clear Creek, WUA values were combined for the three segments to 
provide an estimate of the total WUA available at each flow. 

WUA tables are available for two segments of the Sacramento River: Keswick 
Dam to Battle Creek and Battle Creek to Deer Creek.  Spring-run and fall-run 
Chinook Salmon and Steelhead spawn only in the upper segment; fry and 
juveniles rear in both segments.  Each of these segments have multiple reaches 
identified and for which WUA was calculated (USFWS 2005a, 2005b, 2006).  For 
this analysis, WUA estimates in each reach between Keswick Dam and Battle 
Creek were combined into an estimate of the total amount of habitat available in 
that river segment.  Similarly, WUA estimates for reaches between Battle Creek 
and Deer Creek were combined into an estimate of the total amount of WUA 
available in that river segment.   

For the American River, WUA estimates were available only for fall-run Chinook 
Salmon and Steelhead spawning.  USFWS (2003) identified five reaches between 
Sailor Bar (River Mile [RM] 22.1) and Rossmoor (RM 16.6).  The relationships 
between WUA and flow in all of these reaches was based upon the flow released 
below Nimbus Dam.  For this analysis, WUA estimates within the five reaches 
were combined into an estimate of the total WUA in the American River at a 
given flow released from Nimbus Dam.   

For the Feather River, WUA estimates are available for spring-run and fall-run 
Chinook Salmon and Steelhead spawning in two reaches: the low-flow channel 
from the fish barrier dam (RM 67) to the Thermalito Afterbay outlet (RM 59) and 
the lower Feather River high-flow channel from the Thermalito Afterbay outlet to 
Honcut Creek (RM 44).  The relationship between WUA and flow in these 
reaches for each of these species is described in DWR (2004).  The WUA-flow 
relationships developed by DWR (2004) are based upon the merging of IFIM data 
collected by DWR in 1992 and reviewed by DWR (2002), with new depth, 
velocity, substrate, and cover data collected along supplemental Physical Habitat 
Simulation System (PHABSIM) cross-section transects in 2002 and 2003.  For 
this analysis, WUA estimates within the two reaches were kept separate, and 
estimates of WUA in each reach were based upon the different flows in each 
reach.   

WUA values were calculated and presented only on a monthly time-step, and not 
as seasonal or annual values.  WUA values based on the monthly CalSim II flows 
were prepared for detailed evaluation of the alternatives.  Monthly WUA values 
are presented as the average total WUA in each river segment, for the entire 
82-year simulation period and the average total WUA in each of five water year 
types for each alternative.  Differences between the alternatives and the two bases 
of comparison (No Action Alternative and Second Basis of Comparison) were 
used to identify the effects of each alternative on habitat availability (WUA) for 
each species and life stage in each river.  These comparisons were made only for 
the months in which the species and life stage were anticipated to be present in 
each river. 
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The ability to estimate WUA values is limited because of the monthly time-step 1 
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of the CalSim II results.  The monthly time-step is most limiting during the fall 
through spring seasons, when flows vary significantly on a daily basis because of 
hydrologic conditions.  Hydrologic variability in the runoff and tributary flows 
cause significant variability of flows in the areas of interest for the WUA 
computations.  During the periods of low flows, regulated flows from reservoir 
releases dampen the impact of daily variability of flows on WUA estimates.  
Monthly time-step simulation results do not capture the daily variability or change 
in variability between alternative operations.  Nonetheless, these estimates 
provide an indication of the habitat differences among the alternative operational 
scenarios evaluated. 

9E.1.2 Assumptions  
Assumptions for the WUA analysis for the No Action Alternative, Second Basis 
of Comparison, and other alternatives were developed with the surface water 
modeling tools and are described in Appendix 5A, Section B. 

The following CalSim II model simulations were performed as the basis of 
evaluating the impacts of the other alternatives: 

• No Action Alternative 
• Second Basis of Comparison 

The following model simulations of other alternatives were performed: 

• Alternative 1 – for simulation purposes, considered the same as Second Basis 
of Comparison 

• Alternative 2 – for simulation purposes, considered the same as No Action 
Alternative 

• Alternative 3 

• Alternative 4 – for simulation purposes, considered the same as Second Basis 
of Comparison. 

• Alternative 5 
Alternative 1 modeling assumptions are the same as the Second Basis of 
Comparison, and Alternative 2 modeling assumptions are the same as the No 
Action Alternative; therefore, the assumptions for those alternatives are not 
discussed separately in this document. 

Assumptions for each of these alternatives are reflected to monthly CalSim II 
flows that are used in the WUA analysis described in this section.  The WUA 
area-discharge relationships described below pertain to all alternatives. 

9E.2 Weighted Useable Area-Discharge Relationships 

The WUA-discharge relationships (WUA curves) used for the analysis are 
presented at the end of this appendix by river reach and species.  The “total” 
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column represents the relationship that was used to calculate the WUA for each 1 
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species and life-stage.  Adjustments were made to the WUA relationship by 
adding a minimum and a maximum value at the first and last row of each table to 
make the interpolation scheme function. 

9E.3 Results 

The results of the WUA analysis are presented in the tables listed below.  The 
tables show monthly WUA in acres for each river reach and fish species (as 
described in Section 9E.1.1) with monthly exceedance probabilities and long-term 
and water year type averages over the 82-year CalSim II simulation period.  The 
tables also present the incremental difference in WUA for each alternative as 
compared to the No Action Alternative and the Second Basis of Comparison.   

The results are presented in the following tables at the end of this appendix: 

• C.1. Upper Clear Creek Spring-run Spawning WUA  

• C.2. Total Clear Creek Spring-run Fry Rearing WUA  

• C.3. Total Clear Creek Spring-run Juvenile Rearing WUA  

• C.4. Lower Clear Creek Fall-run Spawning WUA  

• C.5. Lower Clear Creek Fall-run Fry Rearing WUA 

• C.6. Lower Clear Creek Fall-run Juvenile Rearing WUA 

• C.7. Total Clear Creek Steelhead/Rainbow Trout Spawning WUA 

• C.8. Total Clear Creek Steelhead/Rainbow Trout Fry Rearing WUA 

• C.9. Total Clear Creek Steelhead/Rainbow Trout Juvenile Rearing WUA 

• C.10. Sacramento River Battle Creek to Deer Creek Fall-run Spawning WUA 

• C.11. Sacramento River Keswick to Battle Creek Fall-run Spawning WUA 

• C.12. Sacramento River Keswick to Battle Creek Fall-run Fry Rearing WUA 

• C.13. Sacramento River Keswick to Battle Creek Fall-run Juvenile Rearing 
WUA 

• C.14. Sacramento River Keswick to Battle Creek Late-Fall-run Spawning 
WUA 

• C.15. Sacramento River Keswick to Battle Creek Late-Fall-run Fry Rearing 
WUA 

• C.16. Sacramento River Keswick to Battle Creek Late-Fall-run Juvenile 
Rearing WUA 

• C.17. Sacramento River Keswick to Battle Creek Winter-run Spawning WUA 
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• C.18. Sacramento River Keswick to Battle Creek Winter-run Fry Rearing 1 
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WUA 

• C.19. Sacramento River Keswick to Battle Creek Winter-run Juvenile Rearing 
WUA 

• C.20. Sacramento River Keswick to Battle Creek Steelhead Spawning WUA 

• C.21. Feather River Low Flow Channel Steelhead Spawning WUA 

• C.22. Feather River below Thermalito Steelhead Spawning WUA 

• C.23. Feather River Low Flow Channel Fall-run Spawning WUA 

• C.24. Feather River below Thermalito Fall-run Spawning WUA 

• C.25. American River below Nimbus Fall-run Spawning WUA 

• C.26. American River below Nimbus Steelhead Spawning WUA 
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Flow (cfs)

Upper Clear Creek 

Spring-run Spawning

Total Clear Creek 

Spring-run Fry Rearing

Total Clear Creek 

Spring-run Juvenile Rearing

0 0 0 0
50 1,737 305,087 181,084
75 3,319 300,786 231,295
100 4,986 302,878 276,361
125 6,504 308,988 316,822
150 7,948 310,298 353,767
175 9,486 314,688 391,364
200 10,739 318,856 421,350
225 11,905 330,375 447,973
250 13,020 338,441 473,325
275 14,067 355,645 495,004
300 15,078 369,849 515,631
350 16,876 381,099 552,011
400 18,463 389,480 583,890
450 19,744 407,051 605,088
500 20,726 420,617 635,094
550 21,379 438,624 653,678
600 22,034 463,029 662,533
650 22,581 470,058 676,055
700 22,855 471,109 686,271
750 22,924 476,652 693,625
800 23,039 480,913 699,399
850 22,953 497,147 701,810
900 23,012 510,275 703,629

99,999 23,012 510,275 703,629

Table 9E.B.1 Clear Creek Spring-Run WUA Curves
WUA (square feet)
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Flow (cfs)

Lower Clear Creek 

Fall-run Spawning

Lower Clear Creek 

Fall-run Fry Rearing

Lower Clear Creek 

Fall-run Juvenile Rearing

0 0 0 0
50 78,145 536,166 224,915
75 107,008 528,779 248,454
100 130,194 515,513 267,634
125 151,079 501,845 283,272
150 168,950 490,718 296,863
175 185,871 478,203 308,968
200 197,705 470,453 318,200
225 206,377 463,637 325,414
250 212,410 458,051 330,224
275 216,026 454,405 334,768
300 217,880 450,992 337,862
350 217,553 444,511 338,627
400 213,538 440,975 334,869
450 207,615 438,123 315,866
500 199,662 425,804 315,769
550 191,877 418,842 304,825
600 184,133 417,735 284,289
650 176,448 410,118 273,178
700 169,132 404,258 263,294
750 162,105 400,288 253,609
800 155,008 393,976 242,998
850 148,934 390,482 234,032
900 143,371 389,928 226,215

99,999 143,371 389,928 226,215

Table 9E.B.2 Clear Creek Fall-run WUA Curves
WUA (square feet)

Appendix 9E: Weighted Useable Area Analysis
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Flow (cfs)

Total Clear Creek 

Steelhead/Rainbow Trout Spawning

Total Clear Creek 

Steelhead/Rainbow Trout Fry Rearing

Total Clear Creek 

Steelhead/Rainbow Trout Juvenile Rearing

0 0 0 0
50 14,700 224,356 181,084
75 22,837 222,351 231,295
100 29,787 214,949 276,361
125 36,338 211,348 316,822
150 42,328 209,184 353,767
175 48,149 206,849 391,364
200 52,420 203,238 421,350
225 55,867 208,995 447,973
250 58,528 209,322 473,325
275 60,424 212,115 495,004
300 61,871 220,851 515,631
350 63,255 228,833 552,011
400 63,412 230,063 583,890
450 62,622 241,496 605,088
500 60,877 246,000 635,094
550 58,758 251,634 653,678
600 56,675 261,221 662,533
650 54,518 268,887 676,055
700 52,169 270,618 686,271
750 49,738 271,310 693,625
800 47,369 271,035 699,399
850 45,171 274,512 701,810
900 43,337 275,489 703,629

99,999 43,337 275,489 703,629

Table 9E.B.3 Clear Creek Steelhead/Rainbow Trout WUA Curves
WUA (square feet)

Appendix 9E: Weighted Useable Area Analysis
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Flow (cfs)

Battle Creek to Deer Creek 

Fall-run Spawning

Keswick to Battle Creek 

Fall-run Spawning

Keswick to Battle Creek 

Fall-run Fry Rearing

Keswick to Battle Creek 

Fall-run Juvenile Rearing

0 0 0 0 0
3,250 2,432,159 1,073,679 1,871,072 728,233
3,500 2,472,408 1,089,475 1,821,873 715,103
3,750 2,517,107 1,093,650 1,830,154 701,709
4,000 2,548,379 1,089,818 1,798,254 691,339
4,250 2,537,270 1,084,494 1,750,173 688,865
4,500 2,572,156 1,074,099 1,690,021 681,467
4,750 2,617,635 1,057,966 1,617,681 668,630
5,000 2,607,065 1,036,730 1,542,592 654,220
5,250 2,619,093 1,017,272 1,478,235 640,414
5,500 2,610,395 994,119 1,419,447 627,375
6,000 2,578,633 942,777 1,328,088 604,811
6,500 2,504,604 891,555 1,279,831 582,950
7,000 2,438,632 837,998 1,235,057 556,427
7,500 2,372,848 784,594 1,164,277 532,183
8,000 2,285,308 731,498 1,120,681 507,090
9,000 2,106,590 643,378 1,091,836 464,272

10,000 1,948,099 555,487 1,092,181 428,954
11,000 1,712,607 474,731 1,085,512 403,177
12,000 1,483,279 408,952 1,101,042 379,516
13,000 1,269,818 346,840 1,118,019 370,163
14,000 1,094,316 301,374 1,142,898 358,085
15,000 952,887 269,303 1,167,580 347,450
17,000 749,112 222,822 1,220,225 361,817
19,000 630,753 185,045 1,222,740 369,470
21,000 526,365 163,408 1,264,409 362,192
23,000 462,509 141,757 1,270,854 366,577
25,000 421,614 130,345 1,282,882 372,986
27,000 382,837 132,036 1,305,362 378,114
29,000 340,721 119,187 1,295,423 361,772
31,000 298,265 103,856 1,311,020 378,338
99,999 298,265 103,856 1,311,020 378,338

Table 9E.B.4 Sacramento River Fall-run WUA Curves
WUA (square feet)

Appendix 9E: Weighted Useable Area Analysis
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Table 9E.B.5 Sacramento River Late-Fall-run WUA Curves

Flow (cfs)

Keswick to Battle Creek 

Late-Fall-run Spawning

Keswick to Battle Creek 

Late-Fall-run Fry Rearing

Keswick to Battle Creek 

Late-Fall-run Juvenile Rearing

0 0 0 0
3,250 1,357,068 1,757,540 659,077
3,500 1,378,274 1,718,590 648,446
3,750 1,378,912 1,740,549 637,005
4,000 1,370,262 1,721,404 628,277
4,250 1,359,143 1,680,035 627,744
4,500 1,342,482 1,629,936 620,092
4,750 1,320,680 1,571,143 608,977
5,000 1,295,212 1,502,665 596,274
5,250 1,271,113 1,437,972 583,959
5,500 1,243,776 1,376,346 572,860
6,000 1,181,069 1,261,669 554,054
6,500 1,122,270 1,203,340 536,133
7,000 1,065,218 1,147,957 513,493
7,500 1,012,511 1,076,669 490,854
8,000 962,228 1,032,614 471,581
9,000 881,467 996,279 433,927
10,000 808,457 1,001,320 402,178
11,000 775,199 996,976 379,536
12,000 662,349 1,032,176 359,783
13,000 591,015 1,066,055 351,167
14,000 536,623 1,113,975 340,209
15,000 490,838 1,157,098 332,332
17,000 416,672 1,168,615 350,563
19,000 343,307 1,080,514 360,158
21,000 290,800 1,116,739 355,202
23,000 236,295 1,127,194 361,149
25,000 202,402 1,134,116 369,272
27,000 185,740 1,225,596 376,024
29,000 164,178 1,262,909 363,757
31,000 140,077 1,244,123 382,314
99,999 140,077 1,244,123 382,314

WUA (square feet)

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-9 July 2015



Flow (cfs)

Keswick to Battle Creek 

Winter-run Spawning

Keswick to Battle Creek 

Winter-run Fry Rearing

Keswick to Battle Creek 

Winter-run Juvenile Rearing

0 0 0 0
3,250 1,125,187 782,341 334,216
3,500 1,177,489 778,889 335,588
3,750 1,218,972 791,817 333,961
4,000 1,254,492 797,410 333,396
4,250 1,289,068 799,911 333,004
4,500 1,320,041 798,463 333,189
4,750 1,347,509 790,977 330,335
5,000 1,370,744 775,409 325,718
5,250 1,384,194 764,319 321,756
5,500 1,398,590 755,564 319,393
6,000 1,410,564 715,517 318,494
6,500 1,415,012 727,585 318,071
7,000 1,406,770 716,784 314,041
7,500 1,389,451 690,283 311,007
8,000 1,367,448 672,429 308,046
9,000 1,321,815 644,819 296,094
10,000 1,283,522 666,210 283,771
11,000 1,198,399 701,228 277,165
12,000 1,103,552 753,835 275,603
13,000 1,004,918 797,594 270,537
14,000 915,365 869,871 268,431
15,000 825,757 948,339 274,828
17,000 684,413 1,001,423 314,963
19,000 565,235 917,104 344,970
21,000 475,366 918,518 343,611
23,000 406,166 935,828 352,009
25,000 353,236 968,252 364,822
27,000 327,296 1,073,445 379,054
29,000 312,014 1,164,262 382,682
31,000 302,328 1,168,539 408,157
99,999 302,328 1,168,539 408,157

WUA (square feet)

Table 9E.B.6 Sacramento River Winter-run WUA Curves
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WUA (square feet)

Flow (cfs)

Keswick to Battle Creek 

Steelhead Spawning

0 0
3,250 271,412
3,500 278,641
3,750 281,518
4,000 281,229
4,250 280,488
4,500 282,045
4,750 282,780
5,000 283,534
5,250 285,728
5,500 288,401
6,000 289,884
6,500 289,103
7,000 284,623
7,500 276,950
8,000 268,176
9,000 251,698
10,000 232,933
11,000 210,724
12,000 189,312
13,000 167,383
14,000 146,119
15,000 126,295
17,000 93,806
19,000 70,820
21,000 58,872
23,000 46,682
25,000 44,177
27,000 41,301
29,000 35,380
31,000 32,295
99,999 32,295

Table 9E.B.7 Sacramento River 

Steelhead/Rainbow Trout WUA 

Curves

Appendix 9E: Weighted Useable Area Analysis
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Flow (cfs)

Low Flow Channel 

Fall-run Spawning

Below Thermalito 

Fall-run Fry Rearing

0 0 0
3,250 3,460,980 20,780,100
3,500 5,903,400 26,322,670
3,750 8,565,240 30,204,290
4,000 11,197,250 32,691,770
4,250 13,691,620 33,679,540
4,500 15,979,160 34,378,390
4,750 18,011,420 34,878,890
5,000 19,778,950 35,137,160
5,250 21,271,740 35,198,090
5,500 22,472,430 35,058,990
6,000 23,416,740 34,748,930
6,500 24,090,230 34,278,830
7,000 24,525,810 32,571,050
7,500 24,736,140 30,408,820
8,000 24,741,090 28,051,660
9,000 24,567,120 25,750,770
10,000 24,248,470 23,704,410
11,000 23,821,070 21,947,580
12,000 22,655,140 20,471,850
13,000 21,237,340 19,214,760
14,000 19,662,700 18,140,940
15,000 18,012,660 17,155,790
17,000 16,416,190 16,256,150
19,000 14,861,290 15,441,510
21,000 12,004,900 14,676,420
23,000 9,588,350 13,960,600
25,000 7,178,580 13,282,640
27,000 5,454,150 12,622,640
29,000 4,264,050 11,366,810
31,000 3,523,410 10,224,170
99,999 3,523,410 10,224,170

Table 9E.B.8 Lower Feather River Fall-Run WUA Curves
WUA (square feet)

Appendix 9E: Weighted Useable Area Analysis
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Flow (cfs)

Low Flow Channel 

Steelhead Spawning

Below Thermalito 

Steelhead Fry Rearing

0 0 0
3,250 757,810 10,852,180
3,500 846,400 12,808,710
3,750 884,980 12,663,550
4,000 919,660 11,745,270
4,250 971,890 11,191,230
4,500 1,031,790 10,678,780
4,750 1,075,030 10,170,320
5,000 1,092,780 9,623,500
5,250 1,084,020 9,023,130
5,500 1,067,460 8,424,520
6,000 1,044,300 7,847,810
6,500 1,031,830 7,313,430
7,000 1,013,030 6,209,280
7,500 989,930 5,428,120
8,000 966,920 4,806,330
9,000 939,150 4,264,650
10,000 897,040 3,780,190
11,000 841,560 3,445,820
12,000 718,450 3,251,770
13,000 591,180 3,142,870
14,000 474,000 3,037,770
15,000 378,050 2,936,170
17,000 300,270 2,788,390
19,000 238,510 2,636,030
21,000 154,680 2,464,440
23,000 100,720 2,256,520
25,000 124,360 2,051,450
27,000 171,570 1,851,590
29,000 215,650 1,523,520
31,000 237,410 1,243,430
99,999 237,410 1,243,430

Table 9E.B.9 Lower Feather River Steelhead WUA Curves
WUA (square feet)
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WUA (square feet)

Flow (cfs)

Sailor Bar to Rossmoor 

Fall-run Spawning

0 0
3,250 761,361
3,500 817,031
3,750 853,047
4,000 871,959
4,250 877,804
4,500 881,528
4,750 881,905
5,000 866,405
5,250 840,949
5,500 810,552
6,000 779,982
6,500 745,172
7,000 672,903
7,500 607,384
8,000 542,402
9,000 494,912
10,000 455,893
11,000 431,125
12,000 395,906
13,000 369,760
14,000 346,898
15,000 324,186
17,000 305,059
19,000 289,010
21,000 272,509
23,000 258,849
25,000 249,130
27,000 245,933
29,000 225,180
31,000 210,972
99,999 210,972

Table 9E.B.10 Lower American 

River Fall-run WUA Curves
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WUA (square feet)

Flow (cfs)

Sailor Bar to Rossmoor 

Fall-run Spawning

0 0
3,250 244,184
3,500 259,200
3,750 271,081
4,000 275,989
4,250 282,068
4,500 285,223
4,750 285,665
5,000 280,536
5,250 273,113
5,500 264,182
6,000 257,478
6,500 242,542
7,000 223,125
7,500 204,398
8,000 186,065
9,000 173,712
10,000 163,188
11,000 149,814
12,000 135,625
13,000 126,901
14,000 118,107
15,000 108,736
17,000 101,952
19,000 95,945
21,000 89,863
23,000 85,313
25,000 80,198
27,000 82,740
29,000 75,103
31,000 70,711
99,999 70,711

Table 9E.B.11 Lower American 

River Steelhead WUA Curves
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C.1. Upper Clear Creek Spring-run Spawning WUA  



Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 0
20% 0
30% 0
40% 0
50% 0
60% 0
70% 0
80% 0
90% 0

Full Simulation Period
b 0

Wet (32%) 0
Above Normal (16%) 0
Below Normal (13%) 0

Dry (24%) 0
Critical (15%) 0

a Exceedance probability is defined as the probability a given value will

 be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year

 Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second 

Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, 

are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in 

the text.

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1

Statistic

Probability of Exceedance
a

Long Term

Table C-1-1. Upper Clear Creek Spring-run Spawning 

WUA, Monthly WUA 

No Action Alternative

Statistic

Probability of Exceedance
a

Long Term
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Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 0
20% 0
30% 0
40% 0
50% 0
60% 0
70% 0
80% 0
90% 0

Full Simulation Period
b 0

Wet (32%) 0
Above Normal (16%) 0
Below Normal (13%) 0

Dry (24%) 0
Critical (15%) 0

a Exceedance probability is defined as the probability a given value will

 be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year

 Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3

Statistic

Probability of Exceedance
a

Long Term

Table C-1-2. Upper Clear Creek Spring-run Spawning 

WUA, Monthly WUA 

No Action Alternative

Statistic

Probability of Exceedance
a

Long Term
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Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 0
20% 0
30% 0
40% 0
50% 0
60% 0
70% 0
80% 0
90% 0

Full Simulation Period
b 0

Wet (32%) 0
Above Normal (16%) 0
Below Normal (13%) 0

Dry (24%) 0
Critical (15%) 0

a Exceedance probability is defined as the probability a given value will

 be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year

 Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5

Statistic

Probability of Exceedance
a

Long Term

Table C-1-3. Upper Clear Creek Spring-run Spawning 

WUA, Monthly WUA 

No Action Alternative

Statistic

Probability of Exceedance
a

Long Term
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Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 0
20% 0
30% 0
40% 0
50% 0
60% 0
70% 0
80% 0
90% 0

Full Simulation Period
b 0

Wet (32%) 0
Above Normal (16%) 0
Below Normal (13%) 0

Dry (24%) 0
Critical (15%) 0

a Exceedance probability is defined as the probability a given value will

 be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year

 Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative

Statistic

Probability of Exceedance
a

Long Term

Table C-1-4. Upper Clear Creek Spring-run Spawning 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Probability of Exceedance
a

Long Term
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Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 0
20% 0
30% 0
40% 0
50% 0
60% 0
70% 0
80% 0
90% 0

Full Simulation Period
b 0

Wet (32%) 0
Above Normal (16%) 0
Below Normal (13%) 0

Dry (24%) 0
Critical (15%) 0

a Exceedance probability is defined as the probability a given value will

 be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year

 Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3

Statistic

Probability of Exceedance
a

Long Term

Table C-1-5. Upper Clear Creek Spring-run Spawning 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Probability of Exceedance
a

Long Term
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Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 7,948
20% 7,948
30% 7,948
40% 7,948
50% 7,948
60% 7,948
70% 7,948
80% 7,948
90% 7,948

Full Simulation Period
b 7,797

Wet (32%) 7,948
Above Normal (16%) 7,948
Below Normal (13%) 7,948

Dry (24%) 7,948
Critical (15%) 6,913

Monthly WUA (Feet2)

Sep

10% 0
20% 0
30% 0
40% 0
50% 0
60% 0
70% 0
80% 0
90% 0

Full Simulation Period
b 0

Wet (32%) 0
Above Normal (16%) 0
Below Normal (13%) 0

Dry (24%) 0
Critical (15%) 0

a Exceedance probability is defined as the probability a given value will

 be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year

 Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5

Statistic

Probability of Exceedance
a

Long Term

Table C-1-6. Upper Clear Creek Spring-run Spawning 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Probability of Exceedance
a

Long Term
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C.2. Total Clear Creek Spring-run Fry Rearing WUA  



Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 

1, 4, and Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-2-1. Total Clear Creek Spring-run Fry Rearing WUA, Monthly 

WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 

1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-2-2. Total Clear Creek Spring-run Fry Rearing WUA, Monthly 

WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 

1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-2-3. Total Clear Creek Spring-run Fry Rearing WUA, Monthly 

WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 

1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-2-4. Total Clear Creek Spring-run Fry Rearing WUA, Monthly 

WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 

1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-2-5. Total Clear Creek Spring-run Fry Rearing WUA, Monthly 

WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 318,856 318,856 318,856 318,856 318,856
20% 318,856 318,856 318,856 318,856 318,856
30% 318,856 318,856 318,856 318,856 318,856
40% 318,856 318,856 318,856 318,856 318,856
50% 318,856 318,856 318,856 318,856 318,856
60% 318,856 318,856 318,856 318,856 318,856
70% 318,856 318,856 318,856 318,856 318,856
80% 318,856 318,856 318,856 318,856 318,856
90% 310,298 310,298 310,298 310,298 310,298

Full Simulation Period
b 316,885 317,096 321,973 322,078 319,743

Wet (32%) 318,856 318,856 333,581 333,581 326,218
Above Normal (16%) 316,216 316,881 317,539 318,198 318,198
Below Normal (13%) 318,078 318,078 318,078 318,078 318,078

Dry (24%) 316,284 316,717 317,144 317,144 317,144
Critical (15%) 313,246 313,246 313,246 313,246 313,246

Nov Dec Jan Feb Mar

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 

1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-2-6. Total Clear Creek Spring-run Fry Rearing WUA, Monthly 

WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Apr May Jun Jul Aug

10% 421,350 497,000 421,350 249,321 249,321
20% 421,350 497,000 421,350 249,321 249,321
30% 421,350 497,000 421,350 249,321 249,321
40% 421,350 497,000 421,350 249,321 249,321
50% 421,350 497,000 421,350 249,321 249,321
60% 421,350 497,000 421,350 249,321 249,321
70% 421,350 497,000 421,350 249,321 249,321
80% 421,350 497,000 353,767 249,321 249,321
90% 353,767 460,240 353,767 249,321 249,321

Full Simulation Period
b 409,692 484,633 394,677 249,321 249,321

Wet (32%) 421,350 497,000 421,350 249,321 249,321
Above Normal (16%) 416,151 497,000 421,350 249,321 249,321
Below Normal (13%) 415,206 493,658 409,062 249,321 249,321

Dry (24%) 407,833 487,810 397,696 249,321 249,321
Critical (15%) 375,476 430,869 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 421,350 421,350 421,350 249,321 249,321
20% 421,350 421,350 421,350 249,321 249,321
30% 421,350 421,350 421,350 249,321 249,321
40% 421,350 421,350 421,350 249,321 249,321
50% 421,350 421,350 421,350 249,321 249,321
60% 421,350 421,350 421,350 249,321 249,321
70% 421,350 421,350 421,350 249,321 249,321
80% 421,350 421,350 353,767 249,321 249,321
90% 353,767 353,767 353,767 249,321 249,321

Full Simulation Period
b 409,692 410,516 394,677 249,321 249,321

Wet (32%) 421,350 421,350 421,350 249,321 249,321
Above Normal (16%) 416,151 421,350 421,350 249,321 249,321
Below Normal (13%) 415,206 415,206 409,062 249,321 249,321

Dry (24%) 407,833 407,833 397,696 249,321 249,321
Critical (15%) 375,476 375,476 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 0 -75,650 0 0 0
20% 0 -75,650 0 0 0
30% 0 -75,650 0 0 0
40% 0 -75,650 0 0 0
50% 0 -75,650 0 0 0
60% 0 -75,650 0 0 0
70% 0 -75,650 0 0 0
80% 0 -75,650 0 0 0
90% 0 -106,473 0 0 0

Full Simulation Period
b 0 -74,117 0 0 0

Wet (32%) 0 -75,650 0 0 0
Above Normal (16%) 0 -75,650 0 0 0
Below Normal (13%) 0 -78,452 0 0 0

Dry (24%) 0 -79,977 0 0 0
Critical (15%) 0 -55,393 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-3-1. Total Clear Creek Spring-run Juvenile Rearing WUA, Monthly 

WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Apr May Jun Jul Aug

10% 421,350 497,000 421,350 249,321 249,321
20% 421,350 497,000 421,350 249,321 249,321
30% 421,350 497,000 421,350 249,321 249,321
40% 421,350 497,000 421,350 249,321 249,321
50% 421,350 497,000 421,350 249,321 249,321
60% 421,350 497,000 421,350 249,321 249,321
70% 421,350 497,000 421,350 249,321 249,321
80% 421,350 497,000 353,767 249,321 249,321
90% 353,767 460,240 353,767 249,321 249,321

Full Simulation Period
b 409,692 484,633 394,677 249,321 249,321

Wet (32%) 421,350 497,000 421,350 249,321 249,321
Above Normal (16%) 416,151 497,000 421,350 249,321 249,321
Below Normal (13%) 415,206 493,658 409,062 249,321 249,321

Dry (24%) 407,833 487,810 397,696 249,321 249,321
Critical (15%) 375,476 430,869 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 421,350 421,350 421,350 249,321 249,321
20% 421,350 421,350 421,350 249,321 249,321
30% 421,350 421,350 421,350 249,321 249,321
40% 421,350 421,350 421,350 249,321 249,321
50% 421,350 421,350 421,350 249,321 249,321
60% 421,350 421,350 421,350 249,321 249,321
70% 421,350 421,350 421,350 249,321 249,321
80% 421,350 421,350 353,767 249,321 249,321
90% 353,767 353,767 353,767 249,321 249,321

Full Simulation Period
b 409,692 410,516 394,677 249,321 249,321

Wet (32%) 421,350 421,350 421,350 249,321 249,321
Above Normal (16%) 416,151 421,350 421,350 249,321 249,321
Below Normal (13%) 415,206 415,206 409,062 249,321 249,321

Dry (24%) 407,833 407,833 397,696 249,321 249,321
Critical (15%) 375,476 375,476 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 0 -75,650 0 0 0
20% 0 -75,650 0 0 0
30% 0 -75,650 0 0 0
40% 0 -75,650 0 0 0
50% 0 -75,650 0 0 0
60% 0 -75,650 0 0 0
70% 0 -75,650 0 0 0
80% 0 -75,650 0 0 0
90% 0 -106,473 0 0 0

Full Simulation Period
b 0 -74,117 0 0 0

Wet (32%) 0 -75,650 0 0 0
Above Normal (16%) 0 -75,650 0 0 0
Below Normal (13%) 0 -78,452 0 0 0

Dry (24%) 0 -79,977 0 0 0
Critical (15%) 0 -55,393 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-3-2. Total Clear Creek Spring-run Juvenile Rearing WUA, Monthly 

WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Apr May Jun Jul Aug

10% 421,350 497,000 421,350 249,321 249,321
20% 421,350 497,000 421,350 249,321 249,321
30% 421,350 497,000 421,350 249,321 249,321
40% 421,350 497,000 421,350 249,321 249,321
50% 421,350 497,000 421,350 249,321 249,321
60% 421,350 497,000 421,350 249,321 249,321
70% 421,350 497,000 421,350 249,321 249,321
80% 421,350 497,000 353,767 249,321 249,321
90% 353,767 460,240 353,767 249,321 249,321

Full Simulation Period
b 409,692 484,633 394,677 249,321 249,321

Wet (32%) 421,350 497,000 421,350 249,321 249,321
Above Normal (16%) 416,151 497,000 421,350 249,321 249,321
Below Normal (13%) 415,206 493,658 409,062 249,321 249,321

Dry (24%) 407,833 487,810 397,696 249,321 249,321
Critical (15%) 375,476 430,869 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 421,350 497,000 421,350 249,321 249,321
20% 421,350 497,000 421,350 249,321 249,321
30% 421,350 497,000 421,350 249,321 249,321
40% 421,350 497,000 421,350 249,321 249,321
50% 421,350 497,000 421,350 249,321 249,321
60% 421,350 497,000 421,350 249,321 249,321
70% 421,350 497,000 421,350 249,321 249,321
80% 421,350 497,000 353,767 249,321 249,321
90% 353,767 460,240 353,767 249,321 249,321

Full Simulation Period
b 409,692 484,633 394,677 249,321 249,354

Wet (32%) 421,350 497,000 421,350 249,321 249,321
Above Normal (16%) 416,151 497,000 421,350 249,321 249,321
Below Normal (13%) 415,206 493,658 409,062 249,321 249,321

Dry (24%) 407,833 487,810 397,696 249,321 249,321
Critical (15%) 375,476 430,869 289,769 249,321 249,542

Apr May Jun Jul Aug

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 32

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 221

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-3-3. Total Clear Creek Spring-run Juvenile Rearing WUA, Monthly 

WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Apr May Jun Jul Aug

10% 421,350 421,350 421,350 249,321 249,321
20% 421,350 421,350 421,350 249,321 249,321
30% 421,350 421,350 421,350 249,321 249,321
40% 421,350 421,350 421,350 249,321 249,321
50% 421,350 421,350 421,350 249,321 249,321
60% 421,350 421,350 421,350 249,321 249,321
70% 421,350 421,350 421,350 249,321 249,321
80% 421,350 421,350 353,767 249,321 249,321
90% 353,767 353,767 353,767 249,321 249,321

Full Simulation Period
b 409,692 410,516 394,677 249,321 249,321

Wet (32%) 421,350 421,350 421,350 249,321 249,321
Above Normal (16%) 416,151 421,350 421,350 249,321 249,321
Below Normal (13%) 415,206 415,206 409,062 249,321 249,321

Dry (24%) 407,833 407,833 397,696 249,321 249,321
Critical (15%) 375,476 375,476 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 421,350 497,000 421,350 249,321 249,321
20% 421,350 497,000 421,350 249,321 249,321
30% 421,350 497,000 421,350 249,321 249,321
40% 421,350 497,000 421,350 249,321 249,321
50% 421,350 497,000 421,350 249,321 249,321
60% 421,350 497,000 421,350 249,321 249,321
70% 421,350 497,000 421,350 249,321 249,321
80% 421,350 497,000 353,767 249,321 249,321
90% 353,767 460,240 353,767 249,321 249,321

Full Simulation Period
b 409,692 484,633 394,677 249,321 249,321

Wet (32%) 421,350 497,000 421,350 249,321 249,321
Above Normal (16%) 416,151 497,000 421,350 249,321 249,321
Below Normal (13%) 415,206 493,658 409,062 249,321 249,321

Dry (24%) 407,833 487,810 397,696 249,321 249,321
Critical (15%) 375,476 430,869 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 0 75,650 0 0 0
20% 0 75,650 0 0 0
30% 0 75,650 0 0 0
40% 0 75,650 0 0 0
50% 0 75,650 0 0 0
60% 0 75,650 0 0 0
70% 0 75,650 0 0 0
80% 0 75,650 0 0 0
90% 0 106,473 0 0 0

Full Simulation Period
b 0 74,117 0 0 0

Wet (32%) 0 75,650 0 0 0
Above Normal (16%) 0 75,650 0 0 0
Below Normal (13%) 0 78,452 0 0 0

Dry (24%) 0 79,977 0 0 0
Critical (15%) 0 55,393 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-3-4. Total Clear Creek Spring-run Juvenile Rearing WUA, Monthly 

WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Apr May Jun Jul Aug

10% 421,350 421,350 421,350 249,321 249,321
20% 421,350 421,350 421,350 249,321 249,321
30% 421,350 421,350 421,350 249,321 249,321
40% 421,350 421,350 421,350 249,321 249,321
50% 421,350 421,350 421,350 249,321 249,321
60% 421,350 421,350 421,350 249,321 249,321
70% 421,350 421,350 421,350 249,321 249,321
80% 421,350 421,350 353,767 249,321 249,321
90% 353,767 353,767 353,767 249,321 249,321

Full Simulation Period
b 409,692 410,516 394,677 249,321 249,321

Wet (32%) 421,350 421,350 421,350 249,321 249,321
Above Normal (16%) 416,151 421,350 421,350 249,321 249,321
Below Normal (13%) 415,206 415,206 409,062 249,321 249,321

Dry (24%) 407,833 407,833 397,696 249,321 249,321
Critical (15%) 375,476 375,476 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 421,350 421,350 421,350 249,321 249,321
20% 421,350 421,350 421,350 249,321 249,321
30% 421,350 421,350 421,350 249,321 249,321
40% 421,350 421,350 421,350 249,321 249,321
50% 421,350 421,350 421,350 249,321 249,321
60% 421,350 421,350 421,350 249,321 249,321
70% 421,350 421,350 421,350 249,321 249,321
80% 421,350 421,350 353,767 249,321 249,321
90% 353,767 353,767 353,767 249,321 249,321

Full Simulation Period
b 409,692 410,516 394,677 249,321 249,321

Wet (32%) 421,350 421,350 421,350 249,321 249,321
Above Normal (16%) 416,151 421,350 421,350 249,321 249,321
Below Normal (13%) 415,206 415,206 409,062 249,321 249,321

Dry (24%) 407,833 407,833 397,696 249,321 249,321
Critical (15%) 375,476 375,476 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-3-5. Total Clear Creek Spring-run Juvenile Rearing WUA, Monthly 

WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Apr May Jun Jul Aug

10% 421,350 421,350 421,350 249,321 249,321
20% 421,350 421,350 421,350 249,321 249,321
30% 421,350 421,350 421,350 249,321 249,321
40% 421,350 421,350 421,350 249,321 249,321
50% 421,350 421,350 421,350 249,321 249,321
60% 421,350 421,350 421,350 249,321 249,321
70% 421,350 421,350 421,350 249,321 249,321
80% 421,350 421,350 353,767 249,321 249,321
90% 353,767 353,767 353,767 249,321 249,321

Full Simulation Period
b 409,692 410,516 394,677 249,321 249,321

Wet (32%) 421,350 421,350 421,350 249,321 249,321
Above Normal (16%) 416,151 421,350 421,350 249,321 249,321
Below Normal (13%) 415,206 415,206 409,062 249,321 249,321

Dry (24%) 407,833 407,833 397,696 249,321 249,321
Critical (15%) 375,476 375,476 289,769 249,321 249,321

Apr May Jun Jul Aug

10% 421,350 497,000 421,350 249,321 249,321
20% 421,350 497,000 421,350 249,321 249,321
30% 421,350 497,000 421,350 249,321 249,321
40% 421,350 497,000 421,350 249,321 249,321
50% 421,350 497,000 421,350 249,321 249,321
60% 421,350 497,000 421,350 249,321 249,321
70% 421,350 497,000 421,350 249,321 249,321
80% 421,350 497,000 353,767 249,321 249,321
90% 353,767 460,240 353,767 249,321 249,321

Full Simulation Period
b 409,692 484,633 394,677 249,321 249,354

Wet (32%) 421,350 497,000 421,350 249,321 249,321
Above Normal (16%) 416,151 497,000 421,350 249,321 249,321
Below Normal (13%) 415,206 493,658 409,062 249,321 249,321

Dry (24%) 407,833 487,810 397,696 249,321 249,321
Critical (15%) 375,476 430,869 289,769 249,321 249,542

Apr May Jun Jul Aug

10% 0 75,650 0 0 0
20% 0 75,650 0 0 0
30% 0 75,650 0 0 0
40% 0 75,650 0 0 0
50% 0 75,650 0 0 0
60% 0 75,650 0 0 0
70% 0 75,650 0 0 0
80% 0 75,650 0 0 0
90% 0 106,473 0 0 0

Full Simulation Period
b 0 74,117 0 0 32

Wet (32%) 0 75,650 0 0 0
Above Normal (16%) 0 75,650 0 0 0
Below Normal (13%) 0 78,452 0 0 0

Dry (24%) 0 79,977 0 0 0
Critical (15%) 0 55,393 0 0 221

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-3-6. Total Clear Creek Spring-run Juvenile Rearing WUA, Monthly 

WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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C.4. Lower Clear Creek Fall-run Spawning WUA  



Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 186,712 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 177,529 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 187,739 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 181,738 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 0 0 0
20% 0 0 0
30% 0 0 0
40% 0 0 0
50% 0 0 0
60% 0 0 0
70% 0 0 0
80% 0 0 0
90% 0 0 0

Full Simulation Period
b 1,027 0 0

Wet (32%) 0 0 0
Above Normal (16%) 0 0 0
Below Normal (13%) 0 0 0

Dry (24%) 4,210 0 0
Critical (15%) 0 0 0

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in 

the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-4-1. Lower Clear Creek Fall-run Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 186,712 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 177,529 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 187,739 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 181,738 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 0 0 0
20% 0 0 0
30% 0 0 0
40% 0 0 0
50% 0 0 0
60% 0 0 0
70% 0 0 0
80% 0 0 0
90% 0 0 0

Full Simulation Period
b 1,027 0 0

Wet (32%) 0 0 0
Above Normal (16%) 0 0 0
Below Normal (13%) 0 0 0

Dry (24%) 4,210 0 0
Critical (15%) 0 0 0

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-4-2. Lower Clear Creek Fall-run Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 186,712 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 177,529 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 187,547 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 180,953 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 0 0 0
20% 0 0 0
30% 0 0 0
40% 0 0 0
50% 0 0 0
60% 0 0 0
70% 0 0 0
80% 0 0 0
90% 0 0 0

Full Simulation Period
b 835 0 0

Wet (32%) 0 0 0
Above Normal (16%) 0 0 0
Below Normal (13%) 0 0 0

Dry (24%) 3,424 0 0
Critical (15%) 0 0 0

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-4-3. Lower Clear Creek Fall-run Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 187,739 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 181,738 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 186,712 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 177,529 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 0 0 0
20% 0 0 0
30% 0 0 0
40% 0 0 0
50% 0 0 0
60% 0 0 0
70% 0 0 0
80% 0 0 0
90% 0 0 0

Full Simulation Period
b -1,027 0 0

Wet (32%) 0 0 0
Above Normal (16%) 0 0 0
Below Normal (13%) 0 0 0

Dry (24%) -4,210 0 0
Critical (15%) 0 0 0

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-4-4. Lower Clear Creek Fall-run Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 187,739 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 181,738 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 187,739 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 181,738 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 0 0 0
20% 0 0 0
30% 0 0 0
40% 0 0 0
50% 0 0 0
60% 0 0 0
70% 0 0 0
80% 0 0 0
90% 0 0 0

Full Simulation Period
b 0 0 0

Wet (32%) 0 0 0
Above Normal (16%) 0 0 0
Below Normal (13%) 0 0 0

Dry (24%) 0 0 0
Critical (15%) 0 0 0

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-4-5. Lower Clear Creek Fall-run Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 187,739 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 181,738 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 197,705 197,705 197,705
20% 197,705 197,705 197,705
30% 197,705 197,705 197,705
40% 197,705 197,705 197,705
50% 197,705 197,705 197,705
60% 197,705 197,705 197,705
70% 197,705 197,705 197,705
80% 197,705 197,705 197,705
90% 168,950 168,950 168,950

Full Simulation Period
b 187,547 189,970 191,622

Wet (32%) 197,705 197,705 197,705
Above Normal (16%) 184,084 185,860 191,069
Below Normal (13%) 195,091 195,091 195,091

Dry (24%) 180,953 187,131 190,516
Critical (15%) 173,364 177,702 177,702

Oct Nov Dec

10% 0 0 0
20% 0 0 0
30% 0 0 0
40% 0 0 0
50% 0 0 0
60% 0 0 0
70% 0 0 0
80% 0 0 0
90% 0 0 0

Full Simulation Period
b -192 0 0

Wet (32%) 0 0 0
Above Normal (16%) 0 0 0
Below Normal (13%) 0 0 0

Dry (24%) -786 0 0
Critical (15%) 0 0 0

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-4-6. Lower Clear Creek Fall-run Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-45 July 2015



1 

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-46 July 2015

C.5. Lower Clear Creek Fall-run Fry Rearing WUA  



Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 0 0 0 0
20% 0 0 0 0
30% 0 0 0 0
40% 0 0 0 0
50% 0 0 0 0
60% 0 0 0 0
70% 0 0 0 0
80% 0 0 0 0
90% 0 0 0 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0
Above Normal (16%) 0 0 0 0
Below Normal (13%) 0 0 0 0

Dry (24%) 0 0 0 0
Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 

results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 

and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-5-1. Lower Clear Creek Fall-run Fry Rearing WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 0 0 0 0
20% 0 0 0 0
30% 0 0 0 0
40% 0 0 0 0
50% 0 0 0 0
60% 0 0 0 0
70% 0 0 0 0
80% 0 0 0 0
90% 0 0 0 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0
Above Normal (16%) 0 0 0 0
Below Normal (13%) 0 0 0 0

Dry (24%) 0 0 0 0
Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-5-2. Lower Clear Creek Fall-run Fry Rearing WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 0 0 0 0
20% 0 0 0 0
30% 0 0 0 0
40% 0 0 0 0
50% 0 0 0 0
60% 0 0 0 0
70% 0 0 0 0
80% 0 0 0 0
90% 0 0 0 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0
Above Normal (16%) 0 0 0 0
Below Normal (13%) 0 0 0 0

Dry (24%) 0 0 0 0
Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-5-3. Lower Clear Creek Fall-run Fry Rearing WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 0 0 0 0
20% 0 0 0 0
30% 0 0 0 0
40% 0 0 0 0
50% 0 0 0 0
60% 0 0 0 0
70% 0 0 0 0
80% 0 0 0 0
90% 0 0 0 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0
Above Normal (16%) 0 0 0 0
Below Normal (13%) 0 0 0 0

Dry (24%) 0 0 0 0
Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-5-4. Lower Clear Creek Fall-run Fry Rearing WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 0 0 0 0
20% 0 0 0 0
30% 0 0 0 0
40% 0 0 0 0
50% 0 0 0 0
60% 0 0 0 0
70% 0 0 0 0
80% 0 0 0 0
90% 0 0 0 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0
Above Normal (16%) 0 0 0 0
Below Normal (13%) 0 0 0 0

Dry (24%) 0 0 0 0
Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-5-5. Lower Clear Creek Fall-run Fry Rearing WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 490,718 490,718 490,718 490,718
20% 470,453 470,453 470,453 470,453
30% 470,453 470,453 470,453 470,453
40% 470,453 470,453 470,453 470,453
50% 470,453 470,453 470,453 470,453
60% 470,453 470,453 470,453 470,453
70% 470,453 470,453 470,453 470,453
80% 470,453 470,453 470,453 470,453
90% 470,453 470,453 470,453 470,453

Full Simulation Period
b 472,251 472,004 472,986 473,968

Wet (32%) 464,259 464,259 467,356 470,453
Above Normal (16%) 473,571 472,012 472,012 472,012
Below Normal (13%) 472,295 472,295 472,295 472,295

Dry (24%) 474,506 474,506 474,506 474,506
Critical (15%) 484,341 484,341 484,341 484,341

Jan Feb Mar Apr

10% 0 0 0 0
20% 0 0 0 0
30% 0 0 0 0
40% 0 0 0 0
50% 0 0 0 0
60% 0 0 0 0
70% 0 0 0 0
80% 0 0 0 0
90% 0 0 0 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0
Above Normal (16%) 0 0 0 0
Below Normal (13%) 0 0 0 0

Dry (24%) 0 0 0 0
Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-5-6. Lower Clear Creek Fall-run Fry Rearing WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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1 
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C.6. Lower Clear Creek Fall-run Juvenile Rearing WUA  



May Jun Jul Aug Sep

10% 335,067 318,200 256,126 256,126 296,863
20% 335,067 318,200 256,126 256,126 296,863
30% 335,067 318,200 256,126 256,126 296,863
40% 335,067 318,200 256,126 256,126 296,863
50% 335,067 318,200 256,126 256,126 296,863
60% 335,067 318,200 256,126 256,126 296,863
70% 335,067 318,200 256,126 256,126 296,863
80% 335,067 296,863 256,126 256,126 296,863
90% 327,741 296,863 256,126 256,126 296,863

Full Simulation Period
b 332,168 309,022 256,126 256,126 295,108

Wet (32%) 335,067 318,200 256,126 256,126 296,863
Above Normal (16%) 335,067 318,200 256,126 256,126 296,863
Below Normal (13%) 334,401 314,321 256,126 256,126 296,863

Dry (24%) 333,236 310,732 256,126 256,126 296,863
Critical (15%) 318,916 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% 318,200 318,200 256,126 256,126 296,863
20% 318,200 318,200 256,126 256,126 296,863
30% 318,200 318,200 256,126 256,126 296,863
40% 318,200 318,200 256,126 256,126 296,863
50% 318,200 318,200 256,126 256,126 296,863
60% 318,200 318,200 256,126 256,126 296,863
70% 318,200 318,200 256,126 256,126 296,863
80% 318,200 296,863 256,126 256,126 296,863
90% 296,863 296,863 256,126 256,126 296,863

Full Simulation Period
b 314,721 309,022 256,126 256,126 295,108

Wet (32%) 318,200 318,200 256,126 256,126 296,863
Above Normal (16%) 318,200 318,200 256,126 256,126 296,863
Below Normal (13%) 316,260 314,321 256,126 256,126 296,863

Dry (24%) 313,933 310,732 256,126 256,126 296,863
Critical (15%) 303,318 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% -16,867 0 0 0 0
20% -16,867 0 0 0 0
30% -16,867 0 0 0 0
40% -16,867 0 0 0 0
50% -16,867 0 0 0 0
60% -16,867 0 0 0 0
70% -16,867 0 0 0 0
80% -16,867 0 0 0 0
90% -30,878 0 0 0 0

Full Simulation Period
b

-17,447 0 0 0 0

Wet (32%) -16,867 0 0 0 0
Above Normal (16%) -16,867 0 0 0 0
Below Normal (13%) -18,141 0 0 0 0

Dry (24%) -19,303 0 0 0 0
Critical (15%) -15,598 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-6-1. Lower Clear Creek Fall-run Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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May Jun Jul Aug Sep

10% 335,067 318,200 256,126 256,126 296,863
20% 335,067 318,200 256,126 256,126 296,863
30% 335,067 318,200 256,126 256,126 296,863
40% 335,067 318,200 256,126 256,126 296,863
50% 335,067 318,200 256,126 256,126 296,863
60% 335,067 318,200 256,126 256,126 296,863
70% 335,067 318,200 256,126 256,126 296,863
80% 335,067 296,863 256,126 256,126 296,863
90% 327,741 296,863 256,126 256,126 296,863

Full Simulation Period
b 332,168 309,022 256,126 256,126 295,108

Wet (32%) 335,067 318,200 256,126 256,126 296,863
Above Normal (16%) 335,067 318,200 256,126 256,126 296,863
Below Normal (13%) 334,401 314,321 256,126 256,126 296,863

Dry (24%) 333,236 310,732 256,126 256,126 296,863
Critical (15%) 318,916 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% 318,200 318,200 256,126 256,126 296,863
20% 318,200 318,200 256,126 256,126 296,863
30% 318,200 318,200 256,126 256,126 296,863
40% 318,200 318,200 256,126 256,126 296,863
50% 318,200 318,200 256,126 256,126 296,863
60% 318,200 318,200 256,126 256,126 296,863
70% 318,200 318,200 256,126 256,126 296,863
80% 318,200 296,863 256,126 256,126 296,863
90% 296,863 296,863 256,126 256,126 296,863

Full Simulation Period
b 314,721 309,022 256,126 256,126 295,108

Wet (32%) 318,200 318,200 256,126 256,126 296,863
Above Normal (16%) 318,200 318,200 256,126 256,126 296,863
Below Normal (13%) 316,260 314,321 256,126 256,126 296,863

Dry (24%) 313,933 310,732 256,126 256,126 296,863
Critical (15%) 303,318 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% -16,867 0 0 0 0
20% -16,867 0 0 0 0
30% -16,867 0 0 0 0
40% -16,867 0 0 0 0
50% -16,867 0 0 0 0
60% -16,867 0 0 0 0
70% -16,867 0 0 0 0
80% -16,867 0 0 0 0
90% -30,878 0 0 0 0

Full Simulation Period
b

-17,447 0 0 0 0

Wet (32%) -16,867 0 0 0 0
Above Normal (16%) -16,867 0 0 0 0
Below Normal (13%) -18,141 0 0 0 0

Dry (24%) -19,303 0 0 0 0
Critical (15%) -15,598 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 

3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-6-2. Lower Clear Creek Fall-run Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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May Jun Jul Aug Sep

10% 335,067 318,200 256,126 256,126 296,863
20% 335,067 318,200 256,126 256,126 296,863
30% 335,067 318,200 256,126 256,126 296,863
40% 335,067 318,200 256,126 256,126 296,863
50% 335,067 318,200 256,126 256,126 296,863
60% 335,067 318,200 256,126 256,126 296,863
70% 335,067 318,200 256,126 256,126 296,863
80% 335,067 296,863 256,126 256,126 296,863
90% 327,741 296,863 256,126 256,126 296,863

Full Simulation Period
b 332,168 309,022 256,126 256,126 295,108

Wet (32%) 335,067 318,200 256,126 256,126 296,863
Above Normal (16%) 335,067 318,200 256,126 256,126 296,863
Below Normal (13%) 334,401 314,321 256,126 256,126 296,863

Dry (24%) 333,236 310,732 256,126 256,126 296,863
Critical (15%) 318,916 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% 335,067 318,200 256,126 256,126 296,863
20% 335,067 318,200 256,126 256,126 296,863
30% 335,067 318,200 256,126 256,126 296,863
40% 335,067 318,200 256,126 256,126 296,863
50% 335,067 318,200 256,126 256,126 296,863
60% 335,067 318,200 256,126 256,126 296,863
70% 335,067 318,200 256,126 256,126 296,863
80% 335,067 296,863 256,126 256,126 296,863
90% 327,741 296,863 256,126 256,126 296,863

Full Simulation Period
b 332,168 309,022 256,126 256,140 295,108

Wet (32%) 335,067 318,200 256,126 256,126 296,863
Above Normal (16%) 335,067 318,200 256,126 256,126 296,863
Below Normal (13%) 334,401 314,321 256,126 256,126 296,863

Dry (24%) 333,236 310,732 256,126 256,126 296,863
Critical (15%) 318,916 271,483 256,126 256,220 284,872

May Jun Jul Aug Sep

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 14 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 94 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 

3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-6-3. Lower Clear Creek Fall-run Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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May Jun Jul Aug Sep

10% 318,200 318,200 256,126 256,126 296,863
20% 318,200 318,200 256,126 256,126 296,863
30% 318,200 318,200 256,126 256,126 296,863
40% 318,200 318,200 256,126 256,126 296,863
50% 318,200 318,200 256,126 256,126 296,863
60% 318,200 318,200 256,126 256,126 296,863
70% 318,200 318,200 256,126 256,126 296,863
80% 318,200 296,863 256,126 256,126 296,863
90% 296,863 296,863 256,126 256,126 296,863

Full Simulation Period
b 314,721 309,022 256,126 256,126 295,108

Wet (32%) 318,200 318,200 256,126 256,126 296,863
Above Normal (16%) 318,200 318,200 256,126 256,126 296,863
Below Normal (13%) 316,260 314,321 256,126 256,126 296,863

Dry (24%) 313,933 310,732 256,126 256,126 296,863
Critical (15%) 303,318 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% 335,067 318,200 256,126 256,126 296,863
20% 335,067 318,200 256,126 256,126 296,863
30% 335,067 318,200 256,126 256,126 296,863
40% 335,067 318,200 256,126 256,126 296,863
50% 335,067 318,200 256,126 256,126 296,863
60% 335,067 318,200 256,126 256,126 296,863
70% 335,067 318,200 256,126 256,126 296,863
80% 335,067 296,863 256,126 256,126 296,863
90% 327,741 296,863 256,126 256,126 296,863

Full Simulation Period
b 332,168 309,022 256,126 256,126 295,108

Wet (32%) 335,067 318,200 256,126 256,126 296,863
Above Normal (16%) 335,067 318,200 256,126 256,126 296,863
Below Normal (13%) 334,401 314,321 256,126 256,126 296,863

Dry (24%) 333,236 310,732 256,126 256,126 296,863
Critical (15%) 318,916 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% 16,867 0 0 0 0
20% 16,867 0 0 0 0
30% 16,867 0 0 0 0
40% 16,867 0 0 0 0
50% 16,867 0 0 0 0
60% 16,867 0 0 0 0
70% 16,867 0 0 0 0
80% 16,867 0 0 0 0
90% 30,878 0 0 0 0

Full Simulation Period
b 17,447 0 0 0 0

Wet (32%) 16,867 0 0 0 0
Above Normal (16%) 16,867 0 0 0 0
Below Normal (13%) 18,141 0 0 0 0

Dry (24%) 19,303 0 0 0 0
Critical (15%) 15,598 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 

3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-6-4. Lower Clear Creek Fall-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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May Jun Jul Aug Sep

10% 318,200 318,200 256,126 256,126 296,863
20% 318,200 318,200 256,126 256,126 296,863
30% 318,200 318,200 256,126 256,126 296,863
40% 318,200 318,200 256,126 256,126 296,863
50% 318,200 318,200 256,126 256,126 296,863
60% 318,200 318,200 256,126 256,126 296,863
70% 318,200 318,200 256,126 256,126 296,863
80% 318,200 296,863 256,126 256,126 296,863
90% 296,863 296,863 256,126 256,126 296,863

Full Simulation Period
b 314,721 309,022 256,126 256,126 295,108

Wet (32%) 318,200 318,200 256,126 256,126 296,863
Above Normal (16%) 318,200 318,200 256,126 256,126 296,863
Below Normal (13%) 316,260 314,321 256,126 256,126 296,863

Dry (24%) 313,933 310,732 256,126 256,126 296,863
Critical (15%) 303,318 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% 318,200 318,200 256,126 256,126 296,863
20% 318,200 318,200 256,126 256,126 296,863
30% 318,200 318,200 256,126 256,126 296,863
40% 318,200 318,200 256,126 256,126 296,863
50% 318,200 318,200 256,126 256,126 296,863
60% 318,200 318,200 256,126 256,126 296,863
70% 318,200 318,200 256,126 256,126 296,863
80% 318,200 296,863 256,126 256,126 296,863
90% 296,863 296,863 256,126 256,126 296,863

Full Simulation Period
b 314,721 309,022 256,126 256,126 295,108

Wet (32%) 318,200 318,200 256,126 256,126 296,863
Above Normal (16%) 318,200 318,200 256,126 256,126 296,863
Below Normal (13%) 316,260 314,321 256,126 256,126 296,863

Dry (24%) 313,933 310,732 256,126 256,126 296,863
Critical (15%) 303,318 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 

3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-6-5. Lower Clear Creek Fall-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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May Jun Jul Aug Sep

10% 318,200 318,200 256,126 256,126 296,863
20% 318,200 318,200 256,126 256,126 296,863
30% 318,200 318,200 256,126 256,126 296,863
40% 318,200 318,200 256,126 256,126 296,863
50% 318,200 318,200 256,126 256,126 296,863
60% 318,200 318,200 256,126 256,126 296,863
70% 318,200 318,200 256,126 256,126 296,863
80% 318,200 296,863 256,126 256,126 296,863
90% 296,863 296,863 256,126 256,126 296,863

Full Simulation Period
b 314,721 309,022 256,126 256,126 295,108

Wet (32%) 318,200 318,200 256,126 256,126 296,863
Above Normal (16%) 318,200 318,200 256,126 256,126 296,863
Below Normal (13%) 316,260 314,321 256,126 256,126 296,863

Dry (24%) 313,933 310,732 256,126 256,126 296,863
Critical (15%) 303,318 271,483 256,126 256,126 284,872

May Jun Jul Aug Sep

10% 335,067 318,200 256,126 256,126 296,863
20% 335,067 318,200 256,126 256,126 296,863
30% 335,067 318,200 256,126 256,126 296,863
40% 335,067 318,200 256,126 256,126 296,863
50% 335,067 318,200 256,126 256,126 296,863
60% 335,067 318,200 256,126 256,126 296,863
70% 335,067 318,200 256,126 256,126 296,863
80% 335,067 296,863 256,126 256,126 296,863
90% 327,741 296,863 256,126 256,126 296,863

Full Simulation Period
b 332,168 309,022 256,126 256,140 295,108

Wet (32%) 335,067 318,200 256,126 256,126 296,863
Above Normal (16%) 335,067 318,200 256,126 256,126 296,863
Below Normal (13%) 334,401 314,321 256,126 256,126 296,863

Dry (24%) 333,236 310,732 256,126 256,126 296,863
Critical (15%) 318,916 271,483 256,126 256,220 284,872

May Jun Jul Aug Sep

10% 16,867 0 0 0 0
20% 16,867 0 0 0 0
30% 16,867 0 0 0 0
40% 16,867 0 0 0 0
50% 16,867 0 0 0 0
60% 16,867 0 0 0 0
70% 16,867 0 0 0 0
80% 16,867 0 0 0 0
90% 30,878 0 0 0 0

Full Simulation Period
b 17,447 0 0 14 0

Wet (32%) 16,867 0 0 0 0
Above Normal (16%) 16,867 0 0 0 0
Below Normal (13%) 18,141 0 0 0 0

Dry (24%) 19,303 0 0 0 0
Critical (15%) 15,598 0 0 94 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 

3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-6-6. Lower Clear Creek Fall-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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C.7. Total Clear Creek Steelhead/Rainbow Trout Spawning 
WUA 



Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-7-1. Total Clear Creek Steelhead/Rainbow Trout Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-7-2. Total Clear Creek Steelhead/Rainbow Trout Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-7-3. Total Clear Creek Steelhead/Rainbow Trout Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-7-4. Total Clear Creek Steelhead/Rainbow Trout Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-7-5. Total Clear Creek Steelhead/Rainbow Trout Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 87,297 87,297 87,297 87,297 87,297
20% 87,297 87,297 87,297 87,297 87,297
30% 87,297 87,297 87,297 87,297 87,297
40% 87,297 87,297 87,297 87,297 87,297
50% 87,297 87,297 87,297 87,297 87,297
60% 87,297 87,297 87,297 87,297 87,297
70% 87,297 87,297 87,297 87,297 87,297
80% 87,297 87,297 87,297 87,297 87,297
90% 73,006 73,006 73,006 73,006 73,006

Full Simulation Period
b 84,256 83,874 84,048 84,414 84,779

Wet (32%) 87,297 84,991 84,991 86,144 87,297
Above Normal (16%) 83,999 85,098 86,198 86,198 86,198
Below Normal (13%) 85,998 85,998 85,998 85,998 85,998

Dry (24%) 83,724 84,439 84,439 84,439 84,439
Critical (15%) 77,237 77,237 77,237 77,237 77,237

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-7-6. Total Clear Creek Steelhead/Rainbow Trout Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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1 

2 
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C.8. Total Clear Creek Steelhead/Rainbow Trout Fry Rearing 
WUA  



Feb Mar Apr May Jun

10% 209,184 209,184 209,184 212,960 209,184
20% 203,238 203,238 203,238 212,960 209,184
30% 203,238 203,238 203,238 212,960 203,238
40% 203,238 203,238 203,238 212,960 203,238
50% 203,238 203,238 203,238 212,960 203,238
60% 203,238 203,238 203,238 212,960 203,238
70% 203,238 203,238 203,238 212,960 203,238
80% 203,238 203,238 203,238 212,960 203,238
90% 203,238 203,238 203,238 209,153 203,238

Full Simulation Period
b 206,013 205,132 204,251 212,118 205,684

Wet (32%) 208,796 206,017 203,238 212,960 203,238
Above Normal (16%) 203,695 203,695 203,695 212,960 203,238
Below Normal (13%) 203,779 203,779 203,779 212,614 204,319

Dry (24%) 204,427 204,427 204,427 212,009 205,319
Critical (15%) 207,187 207,187 207,187 209,104 215,493

Feb Mar Apr May Jun

10% 209,184 209,184 209,184 209,184 209,184
20% 203,238 203,238 203,238 203,238 209,184
30% 203,238 203,238 203,238 203,238 203,238
40% 203,238 203,238 203,238 203,238 203,238
50% 203,238 203,238 203,238 203,238 203,238
60% 203,238 203,238 203,238 203,238 203,238
70% 203,238 203,238 203,238 203,238 203,238
80% 203,238 203,238 203,238 203,238 203,238
90% 203,238 203,238 203,238 203,238 203,238

Full Simulation Period
b 206,013 205,132 204,251 204,178 205,684

Wet (32%) 208,796 206,017 203,238 203,238 203,238
Above Normal (16%) 203,695 203,695 203,695 203,238 203,238
Below Normal (13%) 203,779 203,779 203,779 203,779 204,319

Dry (24%) 204,427 204,427 204,427 204,427 205,319
Critical (15%) 207,187 207,187 207,187 207,187 215,493

Feb Mar Apr May Jun

10% 0 0 0 -3,776 0
20% 0 0 0 -9,722 0
30% 0 0 0 -9,722 0
40% 0 0 0 -9,722 0
50% 0 0 0 -9,722 0
60% 0 0 0 -9,722 0
70% 0 0 0 -9,722 0
80% 0 0 0 -9,722 0
90% 0 0 0 -5,915 0

Full Simulation Period
b 0 0 0 -7,939 0

Wet (32%) 0 0 0 -9,722 0
Above Normal (16%) 0 0 0 -9,722 0
Below Normal (13%) 0 0 0 -8,836 0

Dry (24%) 0 0 0 -7,581 0
Critical (15%) 0 0 0 -1,917 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-8-1. Total Clear Creek Steelhead/Rainbow Trout Fry Rearing WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Feb Mar Apr May Jun

10% 209,184 209,184 209,184 212,960 209,184
20% 203,238 203,238 203,238 212,960 209,184
30% 203,238 203,238 203,238 212,960 203,238
40% 203,238 203,238 203,238 212,960 203,238
50% 203,238 203,238 203,238 212,960 203,238
60% 203,238 203,238 203,238 212,960 203,238
70% 203,238 203,238 203,238 212,960 203,238
80% 203,238 203,238 203,238 212,960 203,238
90% 203,238 203,238 203,238 209,153 203,238

Full Simulation Period
b 206,013 205,132 204,251 212,118 205,684

Wet (32%) 208,796 206,017 203,238 212,960 203,238
Above Normal (16%) 203,695 203,695 203,695 212,960 203,238
Below Normal (13%) 203,779 203,779 203,779 212,614 204,319

Dry (24%) 204,427 204,427 204,427 212,009 205,319
Critical (15%) 207,187 207,187 207,187 209,104 215,493

Feb Mar Apr May Jun

10% 209,184 209,184 209,184 209,184 209,184
20% 203,238 203,238 203,238 203,238 209,184
30% 203,238 203,238 203,238 203,238 203,238
40% 203,238 203,238 203,238 203,238 203,238
50% 203,238 203,238 203,238 203,238 203,238
60% 203,238 203,238 203,238 203,238 203,238
70% 203,238 203,238 203,238 203,238 203,238
80% 203,238 203,238 203,238 203,238 203,238
90% 203,238 203,238 203,238 203,238 203,238

Full Simulation Period
b 206,013 205,132 204,251 204,178 205,684

Wet (32%) 208,796 206,017 203,238 203,238 203,238
Above Normal (16%) 203,695 203,695 203,695 203,238 203,238
Below Normal (13%) 203,779 203,779 203,779 203,779 204,319

Dry (24%) 204,427 204,427 204,427 204,427 205,319
Critical (15%) 207,187 207,187 207,187 207,187 215,493

Feb Mar Apr May Jun

10% 0 0 0 -3,776 0
20% 0 0 0 -9,722 0
30% 0 0 0 -9,722 0
40% 0 0 0 -9,722 0
50% 0 0 0 -9,722 0
60% 0 0 0 -9,722 0
70% 0 0 0 -9,722 0
80% 0 0 0 -9,722 0
90% 0 0 0 -5,915 0

Full Simulation Period
b 0 0 0 -7,939 0

Wet (32%) 0 0 0 -9,722 0
Above Normal (16%) 0 0 0 -9,722 0
Below Normal (13%) 0 0 0 -8,836 0

Dry (24%) 0 0 0 -7,581 0
Critical (15%) 0 0 0 -1,917 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-8-2. Total Clear Creek Steelhead/Rainbow Trout Fry Rearing WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Feb Mar Apr May Jun

10% 209,184 209,184 209,184 212,960 209,184
20% 203,238 203,238 203,238 212,960 209,184
30% 203,238 203,238 203,238 212,960 203,238
40% 203,238 203,238 203,238 212,960 203,238
50% 203,238 203,238 203,238 212,960 203,238
60% 203,238 203,238 203,238 212,960 203,238
70% 203,238 203,238 203,238 212,960 203,238
80% 203,238 203,238 203,238 212,960 203,238
90% 203,238 203,238 203,238 209,153 203,238

Full Simulation Period
b 206,013 205,132 204,251 212,118 205,684

Wet (32%) 208,796 206,017 203,238 212,960 203,238
Above Normal (16%) 203,695 203,695 203,695 212,960 203,238
Below Normal (13%) 203,779 203,779 203,779 212,614 204,319

Dry (24%) 204,427 204,427 204,427 212,009 205,319
Critical (15%) 207,187 207,187 207,187 209,104 215,493

Feb Mar Apr May Jun

10% 209,184 209,184 209,184 212,960 209,184
20% 203,238 203,238 203,238 212,960 209,184
30% 203,238 203,238 203,238 212,960 203,238
40% 203,238 203,238 203,238 212,960 203,238
50% 203,238 203,238 203,238 212,960 203,238
60% 203,238 203,238 203,238 212,960 203,238
70% 203,238 203,238 203,238 212,960 203,238
80% 203,238 203,238 203,238 212,960 203,238
90% 203,238 203,238 203,238 209,153 203,238

Full Simulation Period
b 206,013 205,132 204,251 212,118 205,684

Wet (32%) 208,796 206,017 203,238 212,960 203,238
Above Normal (16%) 203,695 203,695 203,695 212,960 203,238
Below Normal (13%) 203,779 203,779 203,779 212,614 204,319

Dry (24%) 204,427 204,427 204,427 212,009 205,319
Critical (15%) 207,187 207,187 207,187 209,104 215,493

Feb Mar Apr May Jun

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-8-3. Total Clear Creek Steelhead/Rainbow Trout Fry Rearing WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Feb Mar Apr May Jun

10% 209,184 209,184 209,184 209,184 209,184
20% 203,238 203,238 203,238 203,238 209,184
30% 203,238 203,238 203,238 203,238 203,238
40% 203,238 203,238 203,238 203,238 203,238
50% 203,238 203,238 203,238 203,238 203,238
60% 203,238 203,238 203,238 203,238 203,238
70% 203,238 203,238 203,238 203,238 203,238
80% 203,238 203,238 203,238 203,238 203,238
90% 203,238 203,238 203,238 203,238 203,238

Full Simulation Period
b 206,013 205,132 204,251 204,178 205,684

Wet (32%) 208,796 206,017 203,238 203,238 203,238
Above Normal (16%) 203,695 203,695 203,695 203,238 203,238
Below Normal (13%) 203,779 203,779 203,779 203,779 204,319

Dry (24%) 204,427 204,427 204,427 204,427 205,319
Critical (15%) 207,187 207,187 207,187 207,187 215,493

Feb Mar Apr May Jun

10% 209,184 209,184 209,184 212,960 209,184
20% 203,238 203,238 203,238 212,960 209,184
30% 203,238 203,238 203,238 212,960 203,238
40% 203,238 203,238 203,238 212,960 203,238
50% 203,238 203,238 203,238 212,960 203,238
60% 203,238 203,238 203,238 212,960 203,238
70% 203,238 203,238 203,238 212,960 203,238
80% 203,238 203,238 203,238 212,960 203,238
90% 203,238 203,238 203,238 209,153 203,238

Full Simulation Period
b 206,013 205,132 204,251 212,118 205,684

Wet (32%) 208,796 206,017 203,238 212,960 203,238
Above Normal (16%) 203,695 203,695 203,695 212,960 203,238
Below Normal (13%) 203,779 203,779 203,779 212,614 204,319

Dry (24%) 204,427 204,427 204,427 212,009 205,319
Critical (15%) 207,187 207,187 207,187 209,104 215,493

Feb Mar Apr May Jun

10% 0 0 0 3,776 0
20% 0 0 0 9,722 0
30% 0 0 0 9,722 0
40% 0 0 0 9,722 0
50% 0 0 0 9,722 0
60% 0 0 0 9,722 0
70% 0 0 0 9,722 0
80% 0 0 0 9,722 0
90% 0 0 0 5,915 0

Full Simulation Period
b 0 0 0 7,939 0

Wet (32%) 0 0 0 9,722 0
Above Normal (16%) 0 0 0 9,722 0
Below Normal (13%) 0 0 0 8,836 0

Dry (24%) 0 0 0 7,581 0
Critical (15%) 0 0 0 1,917 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-8-4. Total Clear Creek Steelhead/Rainbow Trout Fry Rearing WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Feb Mar Apr May Jun

10% 209,184 209,184 209,184 209,184 209,184
20% 203,238 203,238 203,238 203,238 209,184
30% 203,238 203,238 203,238 203,238 203,238
40% 203,238 203,238 203,238 203,238 203,238
50% 203,238 203,238 203,238 203,238 203,238
60% 203,238 203,238 203,238 203,238 203,238
70% 203,238 203,238 203,238 203,238 203,238
80% 203,238 203,238 203,238 203,238 203,238
90% 203,238 203,238 203,238 203,238 203,238

Full Simulation Period
b 206,013 205,132 204,251 204,178 205,684

Wet (32%) 208,796 206,017 203,238 203,238 203,238
Above Normal (16%) 203,695 203,695 203,695 203,238 203,238
Below Normal (13%) 203,779 203,779 203,779 203,779 204,319

Dry (24%) 204,427 204,427 204,427 204,427 205,319
Critical (15%) 207,187 207,187 207,187 207,187 215,493

Feb Mar Apr May Jun

10% 209,184 209,184 209,184 209,184 209,184
20% 203,238 203,238 203,238 203,238 209,184
30% 203,238 203,238 203,238 203,238 203,238
40% 203,238 203,238 203,238 203,238 203,238
50% 203,238 203,238 203,238 203,238 203,238
60% 203,238 203,238 203,238 203,238 203,238
70% 203,238 203,238 203,238 203,238 203,238
80% 203,238 203,238 203,238 203,238 203,238
90% 203,238 203,238 203,238 203,238 203,238

Full Simulation Period
b 206,013 205,132 204,251 204,178 205,684

Wet (32%) 208,796 206,017 203,238 203,238 203,238
Above Normal (16%) 203,695 203,695 203,695 203,238 203,238
Below Normal (13%) 203,779 203,779 203,779 203,779 204,319

Dry (24%) 204,427 204,427 204,427 204,427 205,319
Critical (15%) 207,187 207,187 207,187 207,187 215,493

Feb Mar Apr May Jun

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-8-5. Total Clear Creek Steelhead/Rainbow Trout Fry Rearing WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Feb Mar Apr May Jun

10% 209,184 209,184 209,184 209,184 209,184
20% 203,238 203,238 203,238 203,238 209,184
30% 203,238 203,238 203,238 203,238 203,238
40% 203,238 203,238 203,238 203,238 203,238
50% 203,238 203,238 203,238 203,238 203,238
60% 203,238 203,238 203,238 203,238 203,238
70% 203,238 203,238 203,238 203,238 203,238
80% 203,238 203,238 203,238 203,238 203,238
90% 203,238 203,238 203,238 203,238 203,238

Full Simulation Period
b 206,013 205,132 204,251 204,178 205,684

Wet (32%) 208,796 206,017 203,238 203,238 203,238
Above Normal (16%) 203,695 203,695 203,695 203,238 203,238
Below Normal (13%) 203,779 203,779 203,779 203,779 204,319

Dry (24%) 204,427 204,427 204,427 204,427 205,319
Critical (15%) 207,187 207,187 207,187 207,187 215,493

Feb Mar Apr May Jun

10% 209,184 209,184 209,184 212,960 209,184
20% 203,238 203,238 203,238 212,960 209,184
30% 203,238 203,238 203,238 212,960 203,238
40% 203,238 203,238 203,238 212,960 203,238
50% 203,238 203,238 203,238 212,960 203,238
60% 203,238 203,238 203,238 212,960 203,238
70% 203,238 203,238 203,238 212,960 203,238
80% 203,238 203,238 203,238 212,960 203,238
90% 203,238 203,238 203,238 209,153 203,238

Full Simulation Period
b 206,013 205,132 204,251 212,118 205,684

Wet (32%) 208,796 206,017 203,238 212,960 203,238
Above Normal (16%) 203,695 203,695 203,695 212,960 203,238
Below Normal (13%) 203,779 203,779 203,779 212,614 204,319

Dry (24%) 204,427 204,427 204,427 212,009 205,319
Critical (15%) 207,187 207,187 207,187 209,104 215,493

Feb Mar Apr May Jun

10% 0 0 0 3,776 0
20% 0 0 0 9,722 0
30% 0 0 0 9,722 0
40% 0 0 0 9,722 0
50% 0 0 0 9,722 0
60% 0 0 0 9,722 0
70% 0 0 0 9,722 0
80% 0 0 0 9,722 0
90% 0 0 0 5,915 0

Full Simulation Period
b 0 0 0 7,939 0

Wet (32%) 0 0 0 9,722 0
Above Normal (16%) 0 0 0 9,722 0
Below Normal (13%) 0 0 0 8,836 0

Dry (24%) 0 0 0 7,581 0
Critical (15%) 0 0 0 1,917 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-8-6. Total Clear Creek Steelhead/Rainbow Trout Fry Rearing WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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1 

2 
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C.9. Total Clear Creek Steelhead/Rainbow Trout Juvenile 
Rearing WUA  



Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 397,531 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 378,132 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 399,868 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 387,712 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 0 0 0 0 0 0
20% 0 0 0 0 0 0
30% 0 0 0 0 0 0
40% 0 0 0 0 0 0
50% 0 0 0 0 0 0
60% 0 0 0 0 0 0
70% 0 0 0 0 0 0
80% 0 0 0 0 0 0
90% 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 2,337 0 0

Wet (32%) 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0

Dry (24%) 0 0 0 9,580 0 0
Critical (15%) 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are 

the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for 

Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-9-1. Total Clear Creek Steelhead/Rainbow Trout Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 397,531 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 378,132 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 399,868 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 387,712 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 0 0 0 0 0 0
20% 0 0 0 0 0 0
30% 0 0 0 0 0 0
40% 0 0 0 0 0 0
50% 0 0 0 0 0 0
60% 0 0 0 0 0 0
70% 0 0 0 0 0 0
80% 0 0 0 0 0 0
90% 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 2,337 0 0

Wet (32%) 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0

Dry (24%) 0 0 0 9,580 0 0
Critical (15%) 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are 

the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-9-2. Total Clear Creek Steelhead/Rainbow Trout Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 397,531 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 378,132 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,354 349,555 399,466 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 386,066 397,829 404,454
Critical (15%) 249,321 249,542 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 0 0 0 0 0 0
20% 0 0 0 0 0 0
30% 0 0 0 0 0 0
40% 0 0 0 0 0 0
50% 0 0 0 0 0 0
60% 0 0 0 0 0 0
70% 0 0 0 0 0 0
80% 0 0 0 0 0 0
90% 0 0 0 0 0 0

Full Simulation Period
b 0 32 0 1,935 0 0

Wet (32%) 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0

Dry (24%) 0 0 0 7,934 0 0
Critical (15%) 0 221 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are 

the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-9-3. Total Clear Creek Steelhead/Rainbow Trout Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-77 July 2015



Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 399,868 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 387,712 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 397,531 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 378,132 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 0 0 0 0 0 0
20% 0 0 0 0 0 0
30% 0 0 0 0 0 0
40% 0 0 0 0 0 0
50% 0 0 0 0 0 0
60% 0 0 0 0 0 0
70% 0 0 0 0 0 0
80% 0 0 0 0 0 0
90% 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 -2,337 0 0

Wet (32%) 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0

Dry (24%) 0 0 0 -9,580 0 0
Critical (15%) 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are 

the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-9-4. Total Clear Creek Steelhead/Rainbow Trout Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 399,868 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 387,712 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 399,868 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 387,712 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 0 0 0 0 0 0
20% 0 0 0 0 0 0
30% 0 0 0 0 0 0
40% 0 0 0 0 0 0
50% 0 0 0 0 0 0
60% 0 0 0 0 0 0
70% 0 0 0 0 0 0
80% 0 0 0 0 0 0
90% 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are 

the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-9-5. Total Clear Creek Steelhead/Rainbow Trout Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,321 349,555 399,868 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 387,712 397,829 404,454
Critical (15%) 249,321 249,321 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 249,321 249,321 353,767 421,350 421,350 421,350
20% 249,321 249,321 353,767 421,350 421,350 421,350
30% 249,321 249,321 353,767 421,350 421,350 421,350
40% 249,321 249,321 353,767 421,350 421,350 421,350
50% 249,321 249,321 353,767 421,350 421,350 421,350
60% 249,321 249,321 353,767 421,350 421,350 421,350
70% 249,321 249,321 353,767 421,350 421,350 421,350
80% 249,321 249,321 353,767 421,350 421,350 421,350
90% 249,321 249,321 353,767 353,767 353,767 353,767

Full Simulation Period
b 249,321 249,354 349,555 399,466 403,987 407,219

Wet (32%) 249,321 249,321 353,767 421,350 421,350 421,350
Above Normal (16%) 249,321 249,321 353,767 392,471 395,561 405,754
Below Normal (13%) 249,321 249,321 353,767 415,206 415,206 415,206

Dry (24%) 249,321 249,321 353,767 386,066 397,829 404,454
Critical (15%) 249,321 249,542 324,987 367,536 375,476 375,476

Jul Aug Sep Oct Nov Dec

10% 0 0 0 0 0 0
20% 0 0 0 0 0 0
30% 0 0 0 0 0 0
40% 0 0 0 0 0 0
50% 0 0 0 0 0 0
60% 0 0 0 0 0 0
70% 0 0 0 0 0 0
80% 0 0 0 0 0 0
90% 0 0 0 0 0 0

Full Simulation Period
b 0 32 0 -401 0 0

Wet (32%) 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0

Dry (24%) 0 0 0 -1,646 0 0
Critical (15%) 0 221 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are 

the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-9-6. Total Clear Creek Steelhead/Rainbow Trout Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-80 July 2015



1 

2 
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C.10. Sacramento River Battle Creek to Deer Creek Fall-run 
Spawning WUA  



Sep Oct Nov Dec

10% 2,611,760 2,611,057 2,612,631 2,612,797
20% 2,600,910 2,599,556 2,544,749 2,589,528
30% 2,581,802 2,577,781 2,470,196 2,545,194
40% 2,559,436 2,524,364 2,399,009 2,498,496
50% 2,464,136 2,469,472 2,240,547 2,431,325
60% 2,074,148 2,362,473 1,937,765 2,177,929
70% 1,759,375 2,239,138 1,726,837 1,647,019
80% 1,312,640 2,159,758 1,469,982 752,125
90% 948,053 2,004,975 1,274,759 401,738

Full Simulation Period
b 2,061,189 2,370,068 2,033,170 1,914,685

Wet (32%) 1,244,507 2,256,115 1,749,171 1,088,491
Above Normal (16%) 2,031,473 2,386,839 1,953,380 1,797,287
Below Normal (13%) 2,534,356 2,340,807 2,010,650 2,442,865

Dry (24%) 2,568,048 2,429,377 2,212,340 2,452,807
Critical (15%) 2,584,359 2,526,770 2,456,964 2,450,916

Sep Oct Nov Dec

10% 2,606,453 2,610,923 2,613,004 2,615,120
20% 2,598,686 2,607,118 2,590,324 2,606,353
30% 2,590,641 2,590,380 2,540,705 2,581,186
40% 2,581,703 2,552,232 2,522,164 2,523,587
50% 2,568,920 2,488,692 2,471,020 2,429,050
60% 2,544,110 2,423,341 2,415,878 2,114,265
70% 2,511,568 2,198,680 2,348,647 1,522,077
80% 2,468,817 2,149,445 2,135,419 649,981
90% 2,037,416 2,077,807 1,651,010 310,774

Full Simulation Period
b 2,453,532 2,391,156 2,277,239 1,889,000

Wet (32%) 2,263,522 2,319,171 2,072,824 1,004,115
Above Normal (16%) 2,482,326 2,412,105 2,220,931 1,815,000
Below Normal (13%) 2,557,385 2,339,463 2,208,996 2,424,318

Dry (24%) 2,557,171 2,404,188 2,483,729 2,453,917
Critical (15%) 2,566,099 2,550,090 2,499,547 2,454,183

Sep Oct Nov Dec

10% -5,308 -134 373 2,323
20% -2,224 7,563 45,576 16,826
30% 8,839 12,598 70,509 35,992
40% 22,267 27,867 123,154 25,091
50% 104,785 19,220 230,473 -2,275

60% 469,961 60,867 478,112 -63,664

70% 752,193 -40,458 621,810 -124,942

80% 1,156,177 -10,312 665,437 -102,144

90% 1,089,363 72,832 376,251 -90,964

Full Simulation Period
b 392,343 21,088 244,070 -25,685

Wet (32%) 1,019,014 63,056 323,653 -84,376

Above Normal (16%) 450,853 25,266 267,551 17,713
Below Normal (13%) 23,029 -1,344 198,346 -18,548

Dry (24%) -10,877 -25,189 271,389 1,110
Critical (15%) -18,261 23,320 42,583 3,267

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-10-1. Sacramento River Battle Creek to Deer Creek Fall-run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec

10% 2,611,760 2,611,057 2,612,631 2,612,797
20% 2,600,910 2,599,556 2,544,749 2,589,528
30% 2,581,802 2,577,781 2,470,196 2,545,194
40% 2,559,436 2,524,364 2,399,009 2,498,496
50% 2,464,136 2,469,472 2,240,547 2,431,325
60% 2,074,148 2,362,473 1,937,765 2,177,929
70% 1,759,375 2,239,138 1,726,837 1,647,019
80% 1,312,640 2,159,758 1,469,982 752,125
90% 948,053 2,004,975 1,274,759 401,738

Full Simulation Period
b 2,061,189 2,370,068 2,033,170 1,914,685

Wet (32%) 1,244,507 2,256,115 1,749,171 1,088,491
Above Normal (16%) 2,031,473 2,386,839 1,953,380 1,797,287
Below Normal (13%) 2,534,356 2,340,807 2,010,650 2,442,865

Dry (24%) 2,568,048 2,429,377 2,212,340 2,452,807
Critical (15%) 2,584,359 2,526,770 2,456,964 2,450,916

Sep Oct Nov Dec

10% 2,610,761 2,611,696 2,613,329 2,615,189
20% 2,605,860 2,608,507 2,597,800 2,597,011
30% 2,594,432 2,590,731 2,559,776 2,574,680
40% 2,575,290 2,563,650 2,536,506 2,498,042
50% 2,560,249 2,498,190 2,464,905 2,429,136
60% 2,516,696 2,350,599 2,425,645 2,114,277
70% 2,467,821 2,244,905 2,344,898 1,689,342
80% 2,260,206 2,149,050 2,185,503 596,021
90% 2,071,507 2,050,347 1,540,280 310,571

Full Simulation Period
b 2,418,831 2,385,202 2,288,411 1,894,223

Wet (32%) 2,233,398 2,330,886 2,080,687 1,020,249
Above Normal (16%) 2,488,512 2,398,918 2,211,994 1,836,432
Below Normal (13%) 2,328,080 2,356,349 2,250,946 2,425,247

Dry (24%) 2,574,770 2,356,076 2,477,850 2,440,175
Critical (15%) 2,568,402 2,563,018 2,539,877 2,453,750

Sep Oct Nov Dec

10% -999 639 699 2,392
20% 4,950 8,952 53,051 7,483
30% 12,630 12,949 89,580 29,487
40% 15,854 39,286 137,497 -453

50% 96,114 28,718 224,358 -2,189

60% 442,548 -11,874 487,880 -63,652

70% 708,446 5,767 618,060 42,322
80% 947,565 -10,708 715,521 -156,104

90% 1,123,455 45,372 265,521 -91,166

Full Simulation Period
b 357,641 15,134 255,241 -20,462

Wet (32%) 988,891 74,771 331,515 -68,242

Above Normal (16%) 457,039 12,079 258,615 39,145
Below Normal (13%) -206,276 15,542 240,296 -17,618

Dry (24%) 6,722 -73,301 265,510 -12,632

Critical (15%) -15,957 36,248 82,913 2,835

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-10-2. Sacramento River Battle Creek to Deer Creek Fall-run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec

10% 2,611,760 2,611,057 2,612,631 2,612,797
20% 2,600,910 2,599,556 2,544,749 2,589,528
30% 2,581,802 2,577,781 2,470,196 2,545,194
40% 2,559,436 2,524,364 2,399,009 2,498,496
50% 2,464,136 2,469,472 2,240,547 2,431,325
60% 2,074,148 2,362,473 1,937,765 2,177,929
70% 1,759,375 2,239,138 1,726,837 1,647,019
80% 1,312,640 2,159,758 1,469,982 752,125
90% 948,053 2,004,975 1,274,759 401,738

Full Simulation Period
b 2,061,189 2,370,068 2,033,170 1,914,685

Wet (32%) 1,244,507 2,256,115 1,749,171 1,088,491
Above Normal (16%) 2,031,473 2,386,839 1,953,380 1,797,287
Below Normal (13%) 2,534,356 2,340,807 2,010,650 2,442,865

Dry (24%) 2,568,048 2,429,377 2,212,340 2,452,807
Critical (15%) 2,584,359 2,526,770 2,456,964 2,450,916

Sep Oct Nov Dec

10% 2,611,931 2,609,252 2,613,648 2,612,701
20% 2,607,848 2,599,478 2,548,586 2,589,573
30% 2,589,521 2,577,154 2,472,212 2,546,403
40% 2,572,950 2,530,355 2,394,587 2,508,878
50% 2,473,102 2,466,248 2,237,779 2,430,966
60% 2,098,873 2,353,753 1,900,885 2,177,965
70% 1,776,211 2,248,644 1,721,923 1,646,356
80% 1,312,108 2,161,981 1,478,431 755,029
90% 949,948 1,989,000 1,277,028 418,307

Full Simulation Period
b 2,068,256 2,374,403 2,031,675 1,916,401

Wet (32%) 1,250,456 2,271,658 1,734,787 1,088,118
Above Normal (16%) 2,047,769 2,375,225 1,958,032 1,796,068
Below Normal (13%) 2,524,203 2,343,624 2,012,371 2,447,206

Dry (24%) 2,581,652 2,435,460 2,217,886 2,454,150
Critical (15%) 2,588,738 2,522,580 2,462,055 2,458,554

Sep Oct Nov Dec

10% 170 -1,805 1,018 -96

20% 6,938 -78 3,837 45
30% 7,719 -628 2,015 1,209
40% 13,515 5,991 -4,422 10,383
50% 8,966 -3,224 -2,768 -359

60% 24,725 -8,721 -36,881 36
70% 16,836 9,506 -4,914 -664

80% -532 2,223 8,449 2,904
90% 1,896 -15,974 2,268 16,570

Full Simulation Period
b 7,066 4,335 -1,495 1,716

Wet (32%) 5,949 15,543 -14,384 -373

Above Normal (16%) 16,296 -11,614 4,652 -1,220

Below Normal (13%) -10,153 2,817 1,721 4,341
Dry (24%) 13,604 6,083 5,547 1,343

Critical (15%) 4,379 -4,190 5,091 7,638

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-10-3. Sacramento River Battle Creek to Deer Creek Fall-run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec

10% 2,606,453 2,610,923 2,613,004 2,615,120
20% 2,598,686 2,607,118 2,590,324 2,606,353
30% 2,590,641 2,590,380 2,540,705 2,581,186
40% 2,581,703 2,552,232 2,522,164 2,523,587
50% 2,568,920 2,488,692 2,471,020 2,429,050
60% 2,544,110 2,423,341 2,415,878 2,114,265
70% 2,511,568 2,198,680 2,348,647 1,522,077
80% 2,468,817 2,149,445 2,135,419 649,981
90% 2,037,416 2,077,807 1,651,010 310,774

Full Simulation Period
b 2,453,532 2,391,156 2,277,239 1,889,000

Wet (32%) 2,263,522 2,319,171 2,072,824 1,004,115
Above Normal (16%) 2,482,326 2,412,105 2,220,931 1,815,000
Below Normal (13%) 2,557,385 2,339,463 2,208,996 2,424,318

Dry (24%) 2,557,171 2,404,188 2,483,729 2,453,917
Critical (15%) 2,566,099 2,550,090 2,499,547 2,454,183

Sep Oct Nov Dec

10% 2,611,760 2,611,057 2,612,631 2,612,797
20% 2,600,910 2,599,556 2,544,749 2,589,528
30% 2,581,802 2,577,781 2,470,196 2,545,194
40% 2,559,436 2,524,364 2,399,009 2,498,496
50% 2,464,136 2,469,472 2,240,547 2,431,325
60% 2,074,148 2,362,473 1,937,765 2,177,929
70% 1,759,375 2,239,138 1,726,837 1,647,019
80% 1,312,640 2,159,758 1,469,982 752,125
90% 948,053 2,004,975 1,274,759 401,738

Full Simulation Period
b 2,061,189 2,370,068 2,033,170 1,914,685

Wet (32%) 1,244,507 2,256,115 1,749,171 1,088,491
Above Normal (16%) 2,031,473 2,386,839 1,953,380 1,797,287
Below Normal (13%) 2,534,356 2,340,807 2,010,650 2,442,865

Dry (24%) 2,568,048 2,429,377 2,212,340 2,452,807
Critical (15%) 2,584,359 2,526,770 2,456,964 2,450,916

Sep Oct Nov Dec

10% 5,308 134 -373 -2,323

20% 2,224 -7,563 -45,576 -16,826

30% -8,839 -12,598 -70,509 -35,992

40% -22,267 -27,867 -123,154 -25,091

50% -104,785 -19,220 -230,473 2,275
60% -469,961 -60,867 -478,112 63,664
70% -752,193 40,458 -621,810 124,942
80% -1,156,177 10,312 -665,437 102,144
90% -1,089,363 -72,832 -376,251 90,964

Full Simulation Period
b -392,343 -21,088 -244,070 25,685

Wet (32%) -1,019,014 -63,056 -323,653 84,376
Above Normal (16%) -450,853 -25,266 -267,551 -17,713

Below Normal (13%) -23,029 1,344 -198,346 18,548
Dry (24%) 10,877 25,189 -271,389 -1,110

Critical (15%) 18,261 -23,320 -42,583 -3,267

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-10-4. Sacramento River Battle Creek to Deer Creek Fall-run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec

10% 2,606,453 2,610,923 2,613,004 2,615,120
20% 2,598,686 2,607,118 2,590,324 2,606,353
30% 2,590,641 2,590,380 2,540,705 2,581,186
40% 2,581,703 2,552,232 2,522,164 2,523,587
50% 2,568,920 2,488,692 2,471,020 2,429,050
60% 2,544,110 2,423,341 2,415,878 2,114,265
70% 2,511,568 2,198,680 2,348,647 1,522,077
80% 2,468,817 2,149,445 2,135,419 649,981
90% 2,037,416 2,077,807 1,651,010 310,774

Full Simulation Period
b 2,453,532 2,391,156 2,277,239 1,889,000

Wet (32%) 2,263,522 2,319,171 2,072,824 1,004,115
Above Normal (16%) 2,482,326 2,412,105 2,220,931 1,815,000
Below Normal (13%) 2,557,385 2,339,463 2,208,996 2,424,318

Dry (24%) 2,557,171 2,404,188 2,483,729 2,453,917
Critical (15%) 2,566,099 2,550,090 2,499,547 2,454,183

Sep Oct Nov Dec

10% 2,610,761 2,611,696 2,613,329 2,615,189
20% 2,605,860 2,608,507 2,597,800 2,597,011
30% 2,594,432 2,590,731 2,559,776 2,574,680
40% 2,575,290 2,563,650 2,536,506 2,498,042
50% 2,560,249 2,498,190 2,464,905 2,429,136
60% 2,516,696 2,350,599 2,425,645 2,114,277
70% 2,467,821 2,244,905 2,344,898 1,689,342
80% 2,260,206 2,149,050 2,185,503 596,021
90% 2,071,507 2,050,347 1,540,280 310,571

Full Simulation Period
b 2,418,831 2,385,202 2,288,411 1,894,223

Wet (32%) 2,233,398 2,330,886 2,080,687 1,020,249
Above Normal (16%) 2,488,512 2,398,918 2,211,994 1,836,432
Below Normal (13%) 2,328,080 2,356,349 2,250,946 2,425,247

Dry (24%) 2,574,770 2,356,076 2,477,850 2,440,175
Critical (15%) 2,568,402 2,563,018 2,539,877 2,453,750

Sep Oct Nov Dec

10% 4,308 773 326 69
20% 7,174 1,389 7,475 -9,343

30% 3,791 351 19,071 -6,505

40% -6,413 11,418 14,343 -25,545

50% -8,671 9,498 -6,115 86
60% -27,413 -72,742 9,768 12
70% -43,748 46,225 -3,750 167,265
80% -208,611 -395 50,083 -53,960

90% 34,091 -27,459 -110,730 -202

Full Simulation Period
b -34,702 -5,954 11,172 5,223

Wet (32%) -30,124 11,715 7,863 16,134
Above Normal (16%) 6,186 -13,187 -8,936 21,431
Below Normal (13%) -229,305 16,886 41,950 930

Dry (24%) 17,599 -48,112 -5,880 -13,742

Critical (15%) 2,304 12,928 40,330 -433

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-10-5. Sacramento River Battle Creek to Deer Creek Fall-run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec

10% 2,606,453 2,610,923 2,613,004 2,615,120
20% 2,598,686 2,607,118 2,590,324 2,606,353
30% 2,590,641 2,590,380 2,540,705 2,581,186
40% 2,581,703 2,552,232 2,522,164 2,523,587
50% 2,568,920 2,488,692 2,471,020 2,429,050
60% 2,544,110 2,423,341 2,415,878 2,114,265
70% 2,511,568 2,198,680 2,348,647 1,522,077
80% 2,468,817 2,149,445 2,135,419 649,981
90% 2,037,416 2,077,807 1,651,010 310,774

Full Simulation Period
b 2,453,532 2,391,156 2,277,239 1,889,000

Wet (32%) 2,263,522 2,319,171 2,072,824 1,004,115
Above Normal (16%) 2,482,326 2,412,105 2,220,931 1,815,000
Below Normal (13%) 2,557,385 2,339,463 2,208,996 2,424,318

Dry (24%) 2,557,171 2,404,188 2,483,729 2,453,917
Critical (15%) 2,566,099 2,550,090 2,499,547 2,454,183

Sep Oct Nov Dec

10% 2,611,931 2,609,252 2,613,648 2,612,701
20% 2,607,848 2,599,478 2,548,586 2,589,573
30% 2,589,521 2,577,154 2,472,212 2,546,403
40% 2,572,950 2,530,355 2,394,587 2,508,878
50% 2,473,102 2,466,248 2,237,779 2,430,966
60% 2,098,873 2,353,753 1,900,885 2,177,965
70% 1,776,211 2,248,644 1,721,923 1,646,356
80% 1,312,108 2,161,981 1,478,431 755,029
90% 949,948 1,989,000 1,277,028 418,307

Full Simulation Period
b 2,068,256 2,374,403 2,031,675 1,916,401

Wet (32%) 1,250,456 2,271,658 1,734,787 1,088,118
Above Normal (16%) 2,047,769 2,375,225 1,958,032 1,796,068
Below Normal (13%) 2,524,203 2,343,624 2,012,371 2,447,206

Dry (24%) 2,581,652 2,435,460 2,217,886 2,454,150
Critical (15%) 2,588,738 2,522,580 2,462,055 2,458,554

Sep Oct Nov Dec

10% 5,478 -1,672 645 -2,419

20% 9,162 -7,640 -41,738 -16,781

30% -1,120 -13,226 -68,493 -34,783

40% -8,753 -21,877 -127,576 -14,709

50% -95,819 -22,444 -233,241 1,916
60% -445,236 -69,588 -514,993 63,700
70% -735,357 49,964 -626,724 124,278
80% -1,156,709 12,535 -656,989 105,048
90% -1,087,468 -88,806 -373,982 107,534

Full Simulation Period
b -385,276 -16,752 -245,564 27,401

Wet (32%) -1,013,066 -47,514 -338,037 84,003
Above Normal (16%) -434,557 -36,880 -262,899 -18,933

Below Normal (13%) -33,182 4,162 -196,625 22,889
Dry (24%) 24,481 31,272 -265,843 233

Critical (15%) 22,640 -27,510 -37,492 4,371

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-10-6. Sacramento River Battle Creek to Deer Creek Fall-run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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1 

2 

C.11. Sacramento River Keswick to Battle Creek Fall-run 
Spawning WUA  
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Sep Oct Nov Dec

10% 1,074,933 1,071,766 1,084,531 1,090,813
20% 1,068,693 1,055,003 1,083,385 1,086,203
30% 1,059,032 1,028,294 1,064,343 1,084,597
40% 1,022,534 981,340 1,028,071 1,084,031
50% 946,852 935,007 938,966 1,083,095
60% 679,708 857,031 826,749 1,071,937
70% 547,205 804,100 693,902 994,128
80% 415,717 737,992 541,879 612,062
90% 288,927 684,923 443,183 241,531

Full Simulation Period
b 775,472 901,077 838,248 894,774

Wet (32%) 397,164 848,767 756,753 608,821
Above Normal (16%) 676,556 915,921 815,092 869,943
Below Normal (13%) 999,599 866,710 827,549 1,077,935

Dry (24%) 1,041,977 916,695 874,647 1,074,316
Critical (15%) 1,052,675 1,003,809 989,051 1,074,106

Sep Oct Nov Dec

10% 1,075,063 1,084,537 1,088,587 1,090,562
20% 1,070,202 1,070,164 1,084,595 1,086,381
30% 1,061,602 1,039,011 1,077,634 1,085,311
40% 1,024,656 1,007,580 1,069,954 1,084,228
50% 1,010,066 958,002 1,034,898 1,082,736
60% 984,835 915,882 1,006,817 1,073,877
70% 955,282 792,903 963,392 922,017
80% 921,879 736,193 853,474 440,476
90% 666,878 689,992 766,031 176,647

Full Simulation Period
b 954,392 915,813 964,036 870,201

Wet (32%) 838,409 885,485 919,516 516,092
Above Normal (16%) 946,747 928,105 929,572 906,878
Below Normal (13%) 1,002,301 871,146 939,385 1,070,070

Dry (24%) 1,033,166 906,014 1,025,717 1,076,055
Critical (15%) 1,038,764 1,025,479 1,017,627 1,071,403

Sep Oct Nov Dec

10% 130 12,771 4,056 -250

20% 1,509 15,160 1,210 178
30% 2,570 10,717 13,292 714
40% 2,122 26,240 41,883 197
50% 63,215 22,995 95,932 -360

60% 305,127 58,852 180,068 1,940
70% 408,077 -11,197 269,489 -72,111

80% 506,162 -1,800 311,594 -171,587

90% 377,950 5,069 322,847 -64,884

Full Simulation Period
b 178,920 14,735 125,788 -24,573

Wet (32%) 441,244 36,718 162,763 -92,729

Above Normal (16%) 270,191 12,185 114,481 36,935
Below Normal (13%) 2,702 4,436 111,836 -7,866

Dry (24%) -8,811 -10,681 151,070 1,738
Critical (15%) -13,911 21,670 28,576 -2,703

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action 

Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-11-1. Sacramento River Keswick to Battle Creek Fall-run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec

10% 1,074,933 1,071,766 1,084,531 1,090,813
20% 1,068,693 1,055,003 1,083,385 1,086,203
30% 1,059,032 1,028,294 1,064,343 1,084,597
40% 1,022,534 981,340 1,028,071 1,084,031
50% 946,852 935,007 938,966 1,083,095
60% 679,708 857,031 826,749 1,071,937
70% 547,205 804,100 693,902 994,128
80% 415,717 737,992 541,879 612,062
90% 288,927 684,923 443,183 241,531

Full Simulation Period
b 775,472 901,077 838,248 894,774

Wet (32%) 397,164 848,767 756,753 608,821
Above Normal (16%) 676,556 915,921 815,092 869,943
Below Normal (13%) 999,599 866,710 827,549 1,077,935

Dry (24%) 1,041,977 916,695 874,647 1,074,316
Critical (15%) 1,052,675 1,003,809 989,051 1,074,106

Sep Oct Nov Dec

10% 1,075,087 1,078,796 1,086,362 1,091,106
20% 1,067,969 1,062,764 1,084,474 1,086,289
30% 1,050,075 1,033,900 1,079,992 1,084,965
40% 1,029,594 1,007,376 1,071,104 1,084,236
50% 999,853 962,210 1,045,663 1,082,321
60% 967,954 884,014 1,018,409 1,065,798
70% 928,132 807,938 964,944 940,990
80% 806,964 724,973 895,430 431,219
90% 691,766 684,537 763,489 175,746

Full Simulation Period
b 932,453 909,513 970,527 869,416

Wet (32%) 818,164 890,447 924,853 519,907
Above Normal (16%) 949,036 918,229 919,388 904,151
Below Normal (13%) 870,415 880,602 965,796 1,070,366

Dry (24%) 1,041,141 878,291 1,022,832 1,070,050
Critical (15%) 1,037,833 1,019,916 1,042,050 1,070,462

Sep Oct Nov Dec

10% 154 7,030 1,830 293
20% -724 7,761 1,089 86
30% -8,957 5,606 15,649 369
40% 7,061 26,036 43,033 205
50% 53,001 27,203 106,698 -775

60% 288,246 26,983 191,660 -6,139

70% 380,927 3,838 271,041 -53,138

80% 391,247 -13,019 353,551 -180,843

90% 402,839 -387 320,305 -65,785

Full Simulation Period
b 156,980 8,435 132,279 -25,359

Wet (32%) 421,000 41,680 168,100 -88,914

Above Normal (16%) 272,480 2,309 104,297 34,209
Below Normal (13%) -129,184 13,892 138,247 -7,570

Dry (24%) -837 -38,405 148,185 -4,267

Critical (15%) -14,842 16,108 52,999 -3,645

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-11-2. Sacramento River Keswick to Battle Creek Fall-run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec

10% 1,074,933 1,071,766 1,084,531 1,090,813
20% 1,068,693 1,055,003 1,083,385 1,086,203
30% 1,059,032 1,028,294 1,064,343 1,084,597
40% 1,022,534 981,340 1,028,071 1,084,031
50% 946,852 935,007 938,966 1,083,095
60% 679,708 857,031 826,749 1,071,937
70% 547,205 804,100 693,902 994,128
80% 415,717 737,992 541,879 612,062
90% 288,927 684,923 443,183 241,531

Full Simulation Period
b 775,472 901,077 838,248 894,774

Wet (32%) 397,164 848,767 756,753 608,821
Above Normal (16%) 676,556 915,921 815,092 869,943
Below Normal (13%) 999,599 866,710 827,549 1,077,935

Dry (24%) 1,041,977 916,695 874,647 1,074,316
Critical (15%) 1,052,675 1,003,809 989,051 1,074,106

Sep Oct Nov Dec

10% 1,072,916 1,069,935 1,086,073 1,090,825
20% 1,063,291 1,041,299 1,083,662 1,086,256
30% 1,039,438 1,024,636 1,068,169 1,084,652
40% 1,010,234 979,947 1,037,490 1,084,126
50% 961,558 933,945 943,760 1,083,444
60% 699,800 865,331 813,216 1,074,982
70% 551,004 814,714 677,917 1,002,473
80% 430,718 753,181 543,537 619,534
90% 289,670 673,982 444,992 248,783

Full Simulation Period
b 774,734 901,062 838,739 895,619

Wet (32%) 398,505 855,599 750,331 609,125
Above Normal (16%) 686,295 908,103 821,298 866,608
Below Normal (13%) 987,463 868,779 828,188 1,079,389

Dry (24%) 1,043,490 919,730 879,326 1,075,557
Critical (15%) 1,042,779 990,417 991,210 1,079,429

Sep Oct Nov Dec

10% -2,018 -1,831 1,542 12
20% -5,402 -13,704 278 53
30% -19,594 -3,658 3,826 56
40% -12,300 -1,393 9,419 94
50% 14,707 -1,062 4,794 349
60% 20,092 8,300 -13,534 3,046
70% 3,799 10,614 -15,985 8,345
80% 15,001 15,189 1,658 7,472
90% 743 -10,942 1,809 7,252

Full Simulation Period
b -738 -15 490 844

Wet (32%) 1,341 6,832 -6,422 304
Above Normal (16%) 9,739 -7,817 6,206 -3,335

Below Normal (13%) -12,137 2,069 638 1,454
Dry (24%) 1,513 3,035 4,679 1,240

Critical (15%) -9,896 -13,392 2,159 5,322

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-11-3. Sacramento River Keswick to Battle Creek Fall-run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec

10% 1,075,063 1,084,537 1,088,587 1,090,562
20% 1,070,202 1,070,164 1,084,595 1,086,381
30% 1,061,602 1,039,011 1,077,634 1,085,311
40% 1,024,656 1,007,580 1,069,954 1,084,228
50% 1,010,066 958,002 1,034,898 1,082,736
60% 984,835 915,882 1,006,817 1,073,877
70% 955,282 792,903 963,392 922,017
80% 921,879 736,193 853,474 440,476
90% 666,878 689,992 766,031 176,647

Full Simulation Period
b 954,392 915,813 964,036 870,201

Wet (32%) 838,409 885,485 919,516 516,092
Above Normal (16%) 946,747 928,105 929,572 906,878
Below Normal (13%) 1,002,301 871,146 939,385 1,070,070

Dry (24%) 1,033,166 906,014 1,025,717 1,076,055
Critical (15%) 1,038,764 1,025,479 1,017,627 1,071,403

Sep Oct Nov Dec

10% 1,074,933 1,071,766 1,084,531 1,090,813
20% 1,068,693 1,055,003 1,083,385 1,086,203
30% 1,059,032 1,028,294 1,064,343 1,084,597
40% 1,022,534 981,340 1,028,071 1,084,031
50% 946,852 935,007 938,966 1,083,095
60% 679,708 857,031 826,749 1,071,937
70% 547,205 804,100 693,902 994,128
80% 415,717 737,992 541,879 612,062
90% 288,927 684,923 443,183 241,531

Full Simulation Period
b 775,472 901,077 838,248 894,774

Wet (32%) 397,164 848,767 756,753 608,821
Above Normal (16%) 676,556 915,921 815,092 869,943
Below Normal (13%) 999,599 866,710 827,549 1,077,935

Dry (24%) 1,041,977 916,695 874,647 1,074,316
Critical (15%) 1,052,675 1,003,809 989,051 1,074,106

Sep Oct Nov Dec

10% -130 -12,771 -4,056 250
20% -1,509 -15,160 -1,210 -178

30% -2,570 -10,717 -13,292 -714

40% -2,122 -26,240 -41,883 -197

50% -63,215 -22,995 -95,932 360
60% -305,127 -58,852 -180,068 -1,940

70% -408,077 11,197 -269,489 72,111
80% -506,162 1,800 -311,594 171,587
90% -377,950 -5,069 -322,847 64,884

Full Simulation Period
b -178,920 -14,735 -125,788 24,573

Wet (32%) -441,244 -36,718 -162,763 92,729
Above Normal (16%) -270,191 -12,185 -114,481 -36,935

Below Normal (13%) -2,702 -4,436 -111,836 7,866
Dry (24%) 8,811 10,681 -151,070 -1,738

Critical (15%) 13,911 -21,670 -28,576 2,703

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-11-4. Sacramento River Keswick to Battle Creek Fall-run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-92 July 2015



Sep Oct Nov Dec

10% 1,075,063 1,084,537 1,088,587 1,090,562
20% 1,070,202 1,070,164 1,084,595 1,086,381
30% 1,061,602 1,039,011 1,077,634 1,085,311
40% 1,024,656 1,007,580 1,069,954 1,084,228
50% 1,010,066 958,002 1,034,898 1,082,736
60% 984,835 915,882 1,006,817 1,073,877
70% 955,282 792,903 963,392 922,017
80% 921,879 736,193 853,474 440,476
90% 666,878 689,992 766,031 176,647

Full Simulation Period
b 954,392 915,813 964,036 870,201

Wet (32%) 838,409 885,485 919,516 516,092
Above Normal (16%) 946,747 928,105 929,572 906,878
Below Normal (13%) 1,002,301 871,146 939,385 1,070,070

Dry (24%) 1,033,166 906,014 1,025,717 1,076,055
Critical (15%) 1,038,764 1,025,479 1,017,627 1,071,403

Sep Oct Nov Dec

10% 1,075,087 1,078,796 1,086,362 1,091,106
20% 1,067,969 1,062,764 1,084,474 1,086,289
30% 1,050,075 1,033,900 1,079,992 1,084,965
40% 1,029,594 1,007,376 1,071,104 1,084,236
50% 999,853 962,210 1,045,663 1,082,321
60% 967,954 884,014 1,018,409 1,065,798
70% 928,132 807,938 964,944 940,990
80% 806,964 724,973 895,430 431,219
90% 691,766 684,537 763,489 175,746

Full Simulation Period
b 932,453 909,513 970,527 869,416

Wet (32%) 818,164 890,447 924,853 519,907
Above Normal (16%) 949,036 918,229 919,388 904,151
Below Normal (13%) 870,415 880,602 965,796 1,070,366

Dry (24%) 1,041,141 878,291 1,022,832 1,070,050
Critical (15%) 1,037,833 1,019,916 1,042,050 1,070,462

Sep Oct Nov Dec

10% 24 -5,741 -2,226 543
20% -2,233 -7,399 -121 -92

30% -11,527 -5,111 2,358 -346

40% 4,938 -204 1,150 8
50% -10,214 4,208 10,766 -415

60% -16,881 -31,869 11,592 -8,079

70% -27,150 15,035 1,552 18,973
80% -114,915 -11,219 41,957 -9,256

90% 24,889 -5,456 -2,542 -901

Full Simulation Period
b -21,939 -6,300 6,491 -785

Wet (32%) -20,245 4,962 5,337 3,815
Above Normal (16%) 2,289 -9,876 -10,184 -2,726

Below Normal (13%) -131,886 9,456 26,412 296
Dry (24%) 7,974 -27,724 -2,885 -6,005

Critical (15%) -931 -5,562 24,423 -942

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-11-5. Sacramento River Keswick to Battle Creek Fall-run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-93 July 2015



Sep Oct Nov Dec

10% 1,075,063 1,084,537 1,088,587 1,090,562
20% 1,070,202 1,070,164 1,084,595 1,086,381
30% 1,061,602 1,039,011 1,077,634 1,085,311
40% 1,024,656 1,007,580 1,069,954 1,084,228
50% 1,010,066 958,002 1,034,898 1,082,736
60% 984,835 915,882 1,006,817 1,073,877
70% 955,282 792,903 963,392 922,017
80% 921,879 736,193 853,474 440,476
90% 666,878 689,992 766,031 176,647

Full Simulation Period
b 954,392 915,813 964,036 870,201

Wet (32%) 838,409 885,485 919,516 516,092
Above Normal (16%) 946,747 928,105 929,572 906,878
Below Normal (13%) 1,002,301 871,146 939,385 1,070,070

Dry (24%) 1,033,166 906,014 1,025,717 1,076,055
Critical (15%) 1,038,764 1,025,479 1,017,627 1,071,403

Sep Oct Nov Dec

10% 1,072,916 1,069,935 1,086,073 1,090,825
20% 1,063,291 1,041,299 1,083,662 1,086,256
30% 1,039,438 1,024,636 1,068,169 1,084,652
40% 1,010,234 979,947 1,037,490 1,084,126
50% 961,558 933,945 943,760 1,083,444
60% 699,800 865,331 813,216 1,074,982
70% 551,004 814,714 677,917 1,002,473
80% 430,718 753,181 543,537 619,534
90% 289,670 673,982 444,992 248,783

Full Simulation Period
b 774,734 901,062 838,739 895,619

Wet (32%) 398,505 855,599 750,331 609,125
Above Normal (16%) 686,295 908,103 821,298 866,608
Below Normal (13%) 987,463 868,779 828,188 1,079,389

Dry (24%) 1,043,490 919,730 879,326 1,075,557
Critical (15%) 1,042,779 990,417 991,210 1,079,429

Sep Oct Nov Dec

10% -2,148 -14,602 -2,514 263
20% -6,911 -28,864 -932 -125

30% -22,164 -14,375 -9,466 -659

40% -14,422 -27,632 -32,464 -103

50% -48,508 -24,057 -91,137 708
60% -285,035 -50,552 -193,602 1,106
70% -404,278 21,811 -285,474 80,456
80% -491,161 16,989 -309,936 179,059
90% -377,207 -16,011 -321,039 72,135

Full Simulation Period
b -179,658 -14,750 -125,297 25,418

Wet (32%) -439,904 -29,886 -169,185 93,034
Above Normal (16%) -260,452 -20,002 -108,275 -40,270

Below Normal (13%) -14,839 -2,367 -111,197 9,320
Dry (24%) 10,324 13,715 -146,391 -498

Critical (15%) 4,015 -35,062 -26,417 8,026

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-11-6. Sacramento River Keswick to Battle Creek Fall-run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-94 July 2015



1 

2 

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-95 July 2015

C.12. Sacramento River Keswick to Battle Creek Fall-run Fry 
Rearing WUA  



Dec Jan Feb Mar

10% 1,836,999 1,837,941 1,839,149 1,846,924
20% 1,833,589 1,834,217 1,834,343 1,839,318
30% 1,811,962 1,829,031 1,830,698 1,834,085
40% 1,775,420 1,812,257 1,811,473 1,810,269
50% 1,766,469 1,745,795 1,661,674 1,743,299
60% 1,688,348 1,645,492 1,530,919 1,653,325
70% 1,428,559 1,311,020 1,311,020 1,311,020
80% 1,276,856 1,231,975 1,281,326 1,225,664
90% 1,183,556 1,108,337 1,220,578 1,108,003

Full Simulation Period
b 1,602,491 1,590,612 1,571,611 1,583,807

Wet (32%) 1,383,273 1,344,092 1,371,660 1,330,653
Above Normal (16%) 1,538,908 1,472,333 1,441,339 1,466,921
Below Normal (13%) 1,738,904 1,759,324 1,574,595 1,732,096

Dry (24%) 1,747,973 1,757,216 1,787,039 1,758,763
Critical (15%) 1,778,828 1,820,551 1,784,184 1,831,408

Dec Jan Feb Mar

10% 1,836,447 1,837,875 1,839,315 1,846,944
20% 1,827,387 1,834,682 1,834,204 1,839,665
30% 1,810,323 1,829,615 1,828,499 1,833,002
40% 1,775,114 1,793,817 1,802,530 1,808,892
50% 1,760,438 1,706,232 1,673,635 1,704,154
60% 1,696,983 1,581,030 1,439,494 1,640,408
70% 1,311,416 1,303,986 1,311,020 1,300,764
80% 1,268,338 1,215,295 1,277,051 1,220,621
90% 1,177,260 1,104,493 1,197,414 1,116,350

Full Simulation Period
b 1,597,909 1,557,190 1,564,976 1,570,429

Wet (32%) 1,343,276 1,326,407 1,351,949 1,330,942
Above Normal (16%) 1,591,617 1,433,555 1,399,937 1,427,190
Below Normal (13%) 1,726,938 1,645,079 1,574,016 1,664,987

Dry (24%) 1,758,414 1,744,848 1,786,756 1,768,554
Critical (15%) 1,770,645 1,797,825 1,827,406 1,827,605

Dec Jan Feb Mar

10% -552 -66 166 20
20% -6,202 465 -139 347
30% -1,639 584 -2,198 -1,083

40% -306 -18,440 -8,942 -1,378

50% -6,031 -39,563 11,961 -39,146

60% 8,635 -64,462 -91,424 -12,917

70% -117,143 -7,034 0 -10,256

80% -8,518 -16,680 -4,275 -5,044

90% -6,295 -3,845 -23,163 8,348

Full Simulation Period
b -4,582 -33,423 -6,635 -13,378

Wet (32%) -39,998 -17,685 -19,712 289
Above Normal (16%) 52,708 -38,777 -41,402 -39,731

Below Normal (13%) -11,966 -114,245 -580 -67,110

Dry (24%) 10,442 -12,368 -283 9,791
Critical (15%) -8,182 -22,725 43,222 -3,803

a Exceedance probability is defined as the probability a given value will be exceeded in 

any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are 

not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-12-1. Sacramento River Keswick to Battle Creek 

Fall-run Fry Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-96 July 2015



Dec Jan Feb Mar

10% 1,836,999 1,837,941 1,839,149 1,846,924
20% 1,833,589 1,834,217 1,834,343 1,839,318
30% 1,811,962 1,829,031 1,830,698 1,834,085
40% 1,775,420 1,812,257 1,811,473 1,810,269
50% 1,766,469 1,745,795 1,661,674 1,743,299
60% 1,688,348 1,645,492 1,530,919 1,653,325
70% 1,428,559 1,311,020 1,311,020 1,311,020
80% 1,276,856 1,231,975 1,281,326 1,225,664
90% 1,183,556 1,108,337 1,220,578 1,108,003

Full Simulation Period
b 1,602,491 1,590,612 1,571,611 1,583,807

Wet (32%) 1,383,273 1,344,092 1,371,660 1,330,653
Above Normal (16%) 1,538,908 1,472,333 1,441,339 1,466,921
Below Normal (13%) 1,738,904 1,759,324 1,574,595 1,732,096

Dry (24%) 1,747,973 1,757,216 1,787,039 1,758,763
Critical (15%) 1,778,828 1,820,551 1,784,184 1,831,408

Dec Jan Feb Mar

10% 1,835,974 1,838,496 1,838,677 1,847,188
20% 1,827,096 1,835,518 1,834,419 1,838,711
30% 1,811,574 1,830,317 1,830,254 1,833,185
40% 1,771,154 1,809,580 1,810,678 1,807,068
50% 1,749,945 1,736,821 1,661,344 1,704,256
60% 1,658,354 1,646,633 1,371,780 1,640,456
70% 1,328,034 1,304,031 1,311,020 1,303,088
80% 1,277,735 1,219,419 1,268,292 1,219,321
90% 1,177,261 1,107,001 1,197,406 1,116,168

Full Simulation Period
b 1,592,203 1,566,772 1,562,546 1,569,754

Wet (32%) 1,351,062 1,328,270 1,352,032 1,330,949
Above Normal (16%) 1,581,549 1,447,056 1,402,862 1,430,399
Below Normal (13%) 1,728,987 1,645,383 1,558,479 1,666,917

Dry (24%) 1,731,786 1,757,650 1,807,936 1,764,199
Critical (15%) 1,768,194 1,823,029 1,786,396 1,824,995

Dec Jan Feb Mar

10% -1,025 555 -471 264
20% -6,493 1,300 76 -607

30% -388 1,286 -444 -900

40% -4,266 -2,678 -795 -3,201

50% -16,523 -8,973 -330 -39,043

60% -29,994 1,141 -159,138 -12,869

70% -100,525 -6,989 0 -7,932

80% 879 -12,556 -13,034 -6,344

90% -6,294 -1,337 -23,172 8,165

Full Simulation Period
b -10,288 -23,840 -9,065 -14,052

Wet (32%) -32,211 -15,822 -19,628 296
Above Normal (16%) 42,641 -25,276 -38,477 -36,522

Below Normal (13%) -9,917 -113,941 -16,116 -65,180

Dry (24%) -16,187 434 20,897 5,436
Critical (15%) -10,633 2,478 2,213 -6,413

a Exceedance probability is defined as the probability a given value will be exceeded in 

any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 

and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-12-2. Sacramento River Keswick to Battle Creek 

Fall-run Fry Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-97 July 2015



Dec Jan Feb Mar

10% 1,836,999 1,837,941 1,839,149 1,846,924
20% 1,833,589 1,834,217 1,834,343 1,839,318
30% 1,811,962 1,829,031 1,830,698 1,834,085
40% 1,775,420 1,812,257 1,811,473 1,810,269
50% 1,766,469 1,745,795 1,661,674 1,743,299
60% 1,688,348 1,645,492 1,530,919 1,653,325
70% 1,428,559 1,311,020 1,311,020 1,311,020
80% 1,276,856 1,231,975 1,281,326 1,225,664
90% 1,183,556 1,108,337 1,220,578 1,108,003

Full Simulation Period
b 1,602,491 1,590,612 1,571,611 1,583,807

Wet (32%) 1,383,273 1,344,092 1,371,660 1,330,653
Above Normal (16%) 1,538,908 1,472,333 1,441,339 1,466,921
Below Normal (13%) 1,738,904 1,759,324 1,574,595 1,732,096

Dry (24%) 1,747,973 1,757,216 1,787,039 1,758,763
Critical (15%) 1,778,828 1,820,551 1,784,184 1,831,408

Dec Jan Feb Mar

10% 1,836,851 1,838,528 1,838,896 1,846,979
20% 1,833,450 1,835,214 1,834,287 1,839,223
30% 1,812,009 1,830,011 1,830,667 1,834,028
40% 1,775,411 1,812,246 1,811,477 1,807,903
50% 1,766,497 1,745,670 1,661,720 1,743,296
60% 1,710,072 1,644,449 1,530,819 1,653,261
70% 1,449,504 1,311,020 1,311,020 1,311,020
80% 1,276,577 1,231,973 1,281,994 1,225,655
90% 1,173,452 1,108,309 1,220,576 1,110,017

Full Simulation Period
b 1,605,661 1,587,990 1,571,817 1,583,496

Wet (32%) 1,380,619 1,336,209 1,371,609 1,330,958
Above Normal (16%) 1,538,892 1,471,480 1,442,129 1,467,204
Below Normal (13%) 1,746,586 1,757,180 1,577,508 1,730,196

Dry (24%) 1,753,959 1,757,185 1,785,705 1,758,133
Critical (15%) 1,789,243 1,822,654 1,784,399 1,831,107

Dec Jan Feb Mar

10% -148 587 -253 55
20% -139 997 -56 -96

30% 47 980 -31 -57

40% -9 -12 4 -2,366

50% 28 -124 46 -3

60% 21,724 -1,043 -99 -64

70% 20,945 0 0 0
80% -279 -2 668 -9

90% -10,103 -28 -2 2,015

Full Simulation Period
b 3,170 -2,622 206 -311

Wet (32%) -2,655 -7,883 -51 305
Above Normal (16%) -16 -853 790 283
Below Normal (13%) 7,682 -2,144 2,912 -1,900

Dry (24%) 5,986 -31 -1,334 -631

Critical (15%) 10,415 2,103 216 -301

a Exceedance probability is defined as the probability a given value will be exceeded in 

any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 

and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-12-3. Sacramento River Keswick to Battle Creek 

Fall-run Fry Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-98 July 2015



Dec Jan Feb Mar

10% 1,836,447 1,837,875 1,839,315 1,846,944
20% 1,827,387 1,834,682 1,834,204 1,839,665
30% 1,810,323 1,829,615 1,828,499 1,833,002
40% 1,775,114 1,793,817 1,802,530 1,808,892
50% 1,760,438 1,706,232 1,673,635 1,704,154
60% 1,696,983 1,581,030 1,439,494 1,640,408
70% 1,311,416 1,303,986 1,311,020 1,300,764
80% 1,268,338 1,215,295 1,277,051 1,220,621
90% 1,177,260 1,104,493 1,197,414 1,116,350

Full Simulation Period
b 1,597,909 1,557,190 1,564,976 1,570,429

Wet (32%) 1,343,276 1,326,407 1,351,949 1,330,942
Above Normal (16%) 1,591,617 1,433,555 1,399,937 1,427,190
Below Normal (13%) 1,726,938 1,645,079 1,574,016 1,664,987

Dry (24%) 1,758,414 1,744,848 1,786,756 1,768,554
Critical (15%) 1,770,645 1,797,825 1,827,406 1,827,605

Dec Jan Feb Mar

10% 1,836,999 1,837,941 1,839,149 1,846,924
20% 1,833,589 1,834,217 1,834,343 1,839,318
30% 1,811,962 1,829,031 1,830,698 1,834,085
40% 1,775,420 1,812,257 1,811,473 1,810,269
50% 1,766,469 1,745,795 1,661,674 1,743,299
60% 1,688,348 1,645,492 1,530,919 1,653,325
70% 1,428,559 1,311,020 1,311,020 1,311,020
80% 1,276,856 1,231,975 1,281,326 1,225,664
90% 1,183,556 1,108,337 1,220,578 1,108,003

Full Simulation Period
b 1,602,491 1,590,612 1,571,611 1,583,807

Wet (32%) 1,383,273 1,344,092 1,371,660 1,330,653
Above Normal (16%) 1,538,908 1,472,333 1,441,339 1,466,921
Below Normal (13%) 1,738,904 1,759,324 1,574,595 1,732,096

Dry (24%) 1,747,973 1,757,216 1,787,039 1,758,763
Critical (15%) 1,778,828 1,820,551 1,784,184 1,831,408

Dec Jan Feb Mar

10% 552 66 -166 -20

20% 6,202 -465 139 -347

30% 1,639 -584 2,198 1,083
40% 306 18,440 8,942 1,378
50% 6,031 39,563 -11,961 39,146
60% -8,635 64,462 91,424 12,917
70% 117,143 7,034 0 10,256
80% 8,518 16,680 4,275 5,044
90% 6,295 3,845 23,163 -8,348

Full Simulation Period
b 4,582 33,423 6,635 13,378

Wet (32%) 39,998 17,685 19,712 -289

Above Normal (16%) -52,708 38,777 41,402 39,731
Below Normal (13%) 11,966 114,245 580 67,110

Dry (24%) -10,442 12,368 283 -9,791

Critical (15%) 8,182 22,725 -43,222 3,803

a Exceedance probability is defined as the probability a given value will be exceeded in 

any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 

and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-12-4. Sacramento River Keswick to Battle Creek 

Fall-run Fry Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar

10% 1,836,447 1,837,875 1,839,315 1,846,944
20% 1,827,387 1,834,682 1,834,204 1,839,665
30% 1,810,323 1,829,615 1,828,499 1,833,002
40% 1,775,114 1,793,817 1,802,530 1,808,892
50% 1,760,438 1,706,232 1,673,635 1,704,154
60% 1,696,983 1,581,030 1,439,494 1,640,408
70% 1,311,416 1,303,986 1,311,020 1,300,764
80% 1,268,338 1,215,295 1,277,051 1,220,621
90% 1,177,260 1,104,493 1,197,414 1,116,350

Full Simulation Period
b 1,597,909 1,557,190 1,564,976 1,570,429

Wet (32%) 1,343,276 1,326,407 1,351,949 1,330,942
Above Normal (16%) 1,591,617 1,433,555 1,399,937 1,427,190
Below Normal (13%) 1,726,938 1,645,079 1,574,016 1,664,987

Dry (24%) 1,758,414 1,744,848 1,786,756 1,768,554
Critical (15%) 1,770,645 1,797,825 1,827,406 1,827,605

Dec Jan Feb Mar

10% 1,835,974 1,838,496 1,838,677 1,847,188
20% 1,827,096 1,835,518 1,834,419 1,838,711
30% 1,811,574 1,830,317 1,830,254 1,833,185
40% 1,771,154 1,809,580 1,810,678 1,807,068
50% 1,749,945 1,736,821 1,661,344 1,704,256
60% 1,658,354 1,646,633 1,371,780 1,640,456
70% 1,328,034 1,304,031 1,311,020 1,303,088
80% 1,277,735 1,219,419 1,268,292 1,219,321
90% 1,177,261 1,107,001 1,197,406 1,116,168

Full Simulation Period
b 1,592,203 1,566,772 1,562,546 1,569,754

Wet (32%) 1,351,062 1,328,270 1,352,032 1,330,949
Above Normal (16%) 1,581,549 1,447,056 1,402,862 1,430,399
Below Normal (13%) 1,728,987 1,645,383 1,558,479 1,666,917

Dry (24%) 1,731,786 1,757,650 1,807,936 1,764,199
Critical (15%) 1,768,194 1,823,029 1,786,396 1,824,995

Dec Jan Feb Mar

10% -473 621 -638 244
20% -291 836 215 -954

30% 1,250 702 1,754 183
40% -3,960 15,763 8,148 -1,824

50% -10,493 30,590 -12,291 103
60% -38,629 65,603 -67,714 48
70% 16,618 45 0 2,324
80% 9,397 4,123 -8,759 -1,300

90% 1 2,508 -9 -182

Full Simulation Period
b -5,706 9,583 -2,429 -674

Wet (32%) 7,787 1,863 83 7
Above Normal (16%) -10,068 13,501 2,926 3,209
Below Normal (13%) 2,049 304 -15,536 1,930

Dry (24%) -26,629 12,802 21,180 -4,355

Critical (15%) -2,451 25,203 -41,009 -2,610

a Exceedance probability is defined as the probability a given value will be exceeded in 

any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 

and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-12-5. Sacramento River Keswick to Battle Creek 

Fall-run Fry Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar

10% 1,836,447 1,837,875 1,839,315 1,846,944
20% 1,827,387 1,834,682 1,834,204 1,839,665
30% 1,810,323 1,829,615 1,828,499 1,833,002
40% 1,775,114 1,793,817 1,802,530 1,808,892
50% 1,760,438 1,706,232 1,673,635 1,704,154
60% 1,696,983 1,581,030 1,439,494 1,640,408
70% 1,311,416 1,303,986 1,311,020 1,300,764
80% 1,268,338 1,215,295 1,277,051 1,220,621
90% 1,177,260 1,104,493 1,197,414 1,116,350

Full Simulation Period
b 1,597,909 1,557,190 1,564,976 1,570,429

Wet (32%) 1,343,276 1,326,407 1,351,949 1,330,942
Above Normal (16%) 1,591,617 1,433,555 1,399,937 1,427,190
Below Normal (13%) 1,726,938 1,645,079 1,574,016 1,664,987

Dry (24%) 1,758,414 1,744,848 1,786,756 1,768,554
Critical (15%) 1,770,645 1,797,825 1,827,406 1,827,605

Dec Jan Feb Mar

10% 1,836,851 1,838,528 1,838,896 1,846,979
20% 1,833,450 1,835,214 1,834,287 1,839,223
30% 1,812,009 1,830,011 1,830,667 1,834,028
40% 1,775,411 1,812,246 1,811,477 1,807,903
50% 1,766,497 1,745,670 1,661,720 1,743,296
60% 1,710,072 1,644,449 1,530,819 1,653,261
70% 1,449,504 1,311,020 1,311,020 1,311,020
80% 1,276,577 1,231,973 1,281,994 1,225,655
90% 1,173,452 1,108,309 1,220,576 1,110,017

Full Simulation Period
b 1,605,661 1,587,990 1,571,817 1,583,496

Wet (32%) 1,380,619 1,336,209 1,371,609 1,330,958
Above Normal (16%) 1,538,892 1,471,480 1,442,129 1,467,204
Below Normal (13%) 1,746,586 1,757,180 1,577,508 1,730,196

Dry (24%) 1,753,959 1,757,185 1,785,705 1,758,133
Critical (15%) 1,789,243 1,822,654 1,784,399 1,831,107

Dec Jan Feb Mar

10% 404 653 -419 35
20% 6,063 532 83 -443

30% 1,686 396 2,168 1,026
40% 297 18,429 8,947 -989

50% 6,058 39,439 -11,915 39,143
60% 13,089 63,418 91,325 12,853
70% 138,088 7,034 0 10,256
80% 8,239 16,678 4,943 5,035
90% -3,808 3,816 23,161 -6,333

Full Simulation Period
b 7,752 30,801 6,841 13,067

Wet (32%) 37,343 9,802 19,660 16
Above Normal (16%) -52,724 37,924 42,193 40,014
Below Normal (13%) 19,648 112,101 3,492 65,210

Dry (24%) -4,456 12,337 -1,051 -10,421

Critical (15%) 18,597 24,829 -43,007 3,502

a Exceedance probability is defined as the probability a given value will be exceeded in 

any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 

and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-12-6. Sacramento River Keswick to Battle Creek 

Fall-run Fry Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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1 

2 
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C.13. Sacramento River Keswick to Battle Creek Fall-run 
Juvenile Rearing WUA  



Feb Mar Apr May Jun

10% 721,002 723,047 704,910 656,726 503,215
20% 719,853 721,142 687,236 623,601 486,703
30% 719,092 719,722 681,874 608,235 463,339
40% 704,092 706,340 665,514 588,612 450,403
50% 676,464 687,759 638,836 561,216 436,515
60% 649,263 674,942 613,206 535,332 424,050
70% 403,624 520,710 579,902 510,050 407,806
80% 378,338 378,338 534,034 483,122 393,079
90% 369,761 366,811 424,846 452,504 373,036

Full Simulation Period
b 588,471 605,418 604,728 554,973 438,314

Wet (32%) 483,390 472,828 563,680 520,384 451,496
Above Normal (16%) 493,018 563,945 600,103 557,423 418,721
Below Normal (13%) 606,222 681,674 626,387 555,242 423,098

Dry (24%) 707,120 696,237 657,710 577,109 427,979
Critical (15%) 705,534 716,357 590,522 590,121 462,154

Feb Mar Apr May Jun

10% 721,063 723,048 705,169 640,372 502,929
20% 719,735 721,120 687,058 611,377 470,171
30% 718,516 718,835 680,612 590,416 447,187
40% 696,502 704,121 649,616 564,524 429,169
50% 678,597 682,742 623,907 547,394 413,143
60% 629,138 672,572 594,565 523,137 403,158
70% 378,338 492,577 567,452 500,925 384,743
80% 377,835 378,338 508,129 469,407 373,620
90% 366,054 366,217 425,645 436,189 357,375

Full Simulation Period
b 582,690 598,696 596,103 540,655 423,270

Wet (32%) 474,304 473,273 559,043 513,375 446,858
Above Normal (16%) 471,639 540,324 596,319 538,406 401,656
Below Normal (13%) 598,901 650,004 605,370 518,532 403,347

Dry (24%) 706,213 701,479 644,542 561,891 406,785
Critical (15%) 717,100 715,342 586,941 587,088 441,313

Feb Mar Apr May Jun

10% 61 1 259 -16,354 -286

20% -119 -22 -178 -12,224 -16,532

30% -576 -887 -1,262 -17,819 -16,152

40% -7,591 -2,220 -15,898 -24,088 -21,234

50% 2,132 -5,017 -14,929 -13,822 -23,372

60% -20,125 -2,370 -18,641 -12,195 -20,891

70% -25,286 -28,133 -12,450 -9,125 -23,063

80% -503 0 -25,905 -13,715 -19,459

90% -3,707 -594 800 -16,315 -15,661

Full Simulation Period
b

-5,781 -6,722 -8,625 -14,317 -15,045

Wet (32%) -9,087 445 -4,636 -7,009 -4,637

Above Normal (16%) -21,378 -23,622 -3,783 -19,018 -17,065

Below Normal (13%) -7,322 -31,670 -21,017 -36,710 -19,752

Dry (24%) -907 5,242 -13,168 -15,217 -21,194

Critical (15%) 11,566 -1,015 -3,581 -3,033 -20,841

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-13-1. Sacramento River Keswick to Battle Creek Fall-run Juvenile 

Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-103 July 2015



Feb Mar Apr May Jun

10% 721,002 723,047 704,910 656,726 503,215
20% 719,853 721,142 687,236 623,601 486,703
30% 719,092 719,722 681,874 608,235 463,339
40% 704,092 706,340 665,514 588,612 450,403
50% 676,464 687,759 638,836 561,216 436,515
60% 649,263 674,942 613,206 535,332 424,050
70% 403,624 520,710 579,902 510,050 407,806
80% 378,338 378,338 534,034 483,122 393,079
90% 369,761 366,811 424,846 452,504 373,036

Full Simulation Period
b 588,471 605,418 604,728 554,973 438,314

Wet (32%) 483,390 472,828 563,680 520,384 451,496
Above Normal (16%) 493,018 563,945 600,103 557,423 418,721
Below Normal (13%) 606,222 681,674 626,387 555,242 423,098

Dry (24%) 707,120 696,237 657,710 577,109 427,979
Critical (15%) 705,534 716,357 590,522 590,121 462,154

Feb Mar Apr May Jun

10% 720,931 723,052 705,097 638,154 503,036
20% 720,012 720,868 686,689 612,642 464,683
30% 718,976 718,827 680,616 590,012 445,085
40% 704,178 705,730 661,611 567,192 426,581
50% 676,409 682,755 631,006 548,611 417,077
60% 594,319 672,581 605,289 523,893 407,338
70% 378,338 492,690 569,762 490,963 388,230
80% 377,886 378,338 512,407 468,735 372,196
90% 366,801 366,241 425,840 434,899 362,608

Full Simulation Period
b 583,588 598,451 599,703 540,668 424,375

Wet (32%) 474,326 473,279 559,940 513,071 443,730
Above Normal (16%) 480,224 541,195 599,079 535,276 405,415
Below Normal (13%) 597,108 650,754 609,199 520,182 407,747

Dry (24%) 711,737 699,462 651,809 563,157 408,518
Critical (15%) 706,325 715,389 590,988 587,598 444,648

Feb Mar Apr May Jun

10% -71 4 186 -18,572 -178

20% 159 -274 -547 -10,959 -22,020

30% -116 -895 -1,258 -18,224 -18,253

40% 86 -610 -3,902 -21,420 -23,822

50% -56 -5,004 -7,830 -12,605 -19,438

60% -54,944 -2,361 -7,917 -11,439 -16,711

70% -25,286 -28,020 -10,140 -19,087 -19,576

80% -452 0 -21,627 -14,387 -20,882

90% -2,959 -570 994 -17,605 -10,428

Full Simulation Period
b

-4,883 -6,967 -5,025 -14,305 -13,939

Wet (32%) -9,065 451 -3,740 -7,313 -7,765

Above Normal (16%) -12,794 -22,750 -1,024 -22,147 -13,306

Below Normal (13%) -9,114 -30,920 -17,187 -35,060 -15,351

Dry (24%) 4,617 3,225 -5,901 -13,952 -19,461

Critical (15%) 792 -968 466 -2,522 -17,506

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-13-2. Sacramento River Keswick to Battle Creek Fall-run Juvenile 

Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Feb Mar Apr May Jun

10% 721,002 723,047 704,910 656,726 503,215
20% 719,853 721,142 687,236 623,601 486,703
30% 719,092 719,722 681,874 608,235 463,339
40% 704,092 706,340 665,514 588,612 450,403
50% 676,464 687,759 638,836 561,216 436,515
60% 649,263 674,942 613,206 535,332 424,050
70% 403,624 520,710 579,902 510,050 407,806
80% 378,338 378,338 534,034 483,122 393,079
90% 369,761 366,811 424,846 452,504 373,036

Full Simulation Period
b 588,471 605,418 604,728 554,973 438,314

Wet (32%) 483,390 472,828 563,680 520,384 451,496
Above Normal (16%) 493,018 563,945 600,103 557,423 418,721
Below Normal (13%) 606,222 681,674 626,387 555,242 423,098

Dry (24%) 707,120 696,237 657,710 577,109 427,979
Critical (15%) 705,534 716,357 590,522 590,121 462,154

Feb Mar Apr May Jun

10% 720,968 723,037 704,931 655,949 505,143
20% 719,865 721,139 687,047 623,626 487,919
30% 719,082 719,715 681,784 608,786 465,855
40% 704,091 705,722 665,418 593,817 450,304
50% 676,474 687,739 639,188 564,339 442,429
60% 649,239 674,930 613,477 539,091 424,453
70% 405,773 520,685 582,039 518,983 410,505
80% 378,338 378,382 534,323 496,351 391,138
90% 368,085 366,811 425,868 463,149 374,697

Full Simulation Period
b 588,544 604,926 606,746 561,148 439,824

Wet (32%) 483,657 472,669 563,662 520,206 451,712
Above Normal (16%) 493,151 563,710 600,140 561,398 419,184
Below Normal (13%) 606,522 680,363 624,160 557,080 422,316

Dry (24%) 706,776 695,357 662,013 592,096 427,794
Critical (15%) 705,611 716,263 599,179 601,732 472,524

Feb Mar Apr May Jun

10% -34 -10 21 -776 1,928
20% 12 -3 -189 25 1,216
30% -10 -7 -91 550 2,517
40% -1 -618 -96 5,205 -99

50% 9 -20 352 3,123 5,914
60% -24 -12 271 3,759 403
70% 2,149 -25 2,138 8,933 2,699
80% 0 44 289 13,229 -1,940

90% -1,676 0 1,022 10,645 1,661

Full Simulation Period
b 73 -492 2,018 6,175 1,510

Wet (32%) 266 -159 -18 -178 217
Above Normal (16%) 133 -235 38 3,975 463
Below Normal (13%) 300 -1,311 -2,227 1,838 -783

Dry (24%) -344 -880 4,303 14,988 -185

Critical (15%) 78 -95 8,658 11,611 10,370

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-13-3. Sacramento River Keswick to Battle Creek Fall-run Juvenile 

Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Feb Mar Apr May Jun

10% 721,063 723,048 705,169 640,372 502,929
20% 719,735 721,120 687,058 611,377 470,171
30% 718,516 718,835 680,612 590,416 447,187
40% 696,502 704,121 649,616 564,524 429,169
50% 678,597 682,742 623,907 547,394 413,143
60% 629,138 672,572 594,565 523,137 403,158
70% 378,338 492,577 567,452 500,925 384,743
80% 377,835 378,338 508,129 469,407 373,620
90% 366,054 366,217 425,645 436,189 357,375

Full Simulation Period
b 582,690 598,696 596,103 540,655 423,270

Wet (32%) 474,304 473,273 559,043 513,375 446,858
Above Normal (16%) 471,639 540,324 596,319 538,406 401,656
Below Normal (13%) 598,901 650,004 605,370 518,532 403,347

Dry (24%) 706,213 701,479 644,542 561,891 406,785
Critical (15%) 717,100 715,342 586,941 587,088 441,313

Feb Mar Apr May Jun

10% 721,002 723,047 704,910 656,726 503,215
20% 719,853 721,142 687,236 623,601 486,703
30% 719,092 719,722 681,874 608,235 463,339
40% 704,092 706,340 665,514 588,612 450,403
50% 676,464 687,759 638,836 561,216 436,515
60% 649,263 674,942 613,206 535,332 424,050
70% 403,624 520,710 579,902 510,050 407,806
80% 378,338 378,338 534,034 483,122 393,079
90% 369,761 366,811 424,846 452,504 373,036

Full Simulation Period
b 588,471 605,418 604,728 554,973 438,314

Wet (32%) 483,390 472,828 563,680 520,384 451,496
Above Normal (16%) 493,018 563,945 600,103 557,423 418,721
Below Normal (13%) 606,222 681,674 626,387 555,242 423,098

Dry (24%) 707,120 696,237 657,710 577,109 427,979
Critical (15%) 705,534 716,357 590,522 590,121 462,154

Feb Mar Apr May Jun

10% -61 -1 -259 16,354 286
20% 119 22 178 12,224 16,532
30% 576 887 1,262 17,819 16,152
40% 7,591 2,220 15,898 24,088 21,234
50% -2,132 5,017 14,929 13,822 23,372
60% 20,125 2,370 18,641 12,195 20,891
70% 25,286 28,133 12,450 9,125 23,063
80% 503 0 25,905 13,715 19,459
90% 3,707 594 -800 16,315 15,661

Full Simulation Period
b 5,781 6,722 8,625 14,317 15,045

Wet (32%) 9,087 -445 4,636 7,009 4,637
Above Normal (16%) 21,378 23,622 3,783 19,018 17,065
Below Normal (13%) 7,322 31,670 21,017 36,710 19,752

Dry (24%) 907 -5,242 13,168 15,217 21,194
Critical (15%) -11,566 1,015 3,581 3,033 20,841

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-13-4. Sacramento River Keswick to Battle Creek Fall-run Juvenile 

Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-106 July 2015



Feb Mar Apr May Jun

10% 721,063 723,048 705,169 640,372 502,929
20% 719,735 721,120 687,058 611,377 470,171
30% 718,516 718,835 680,612 590,416 447,187
40% 696,502 704,121 649,616 564,524 429,169
50% 678,597 682,742 623,907 547,394 413,143
60% 629,138 672,572 594,565 523,137 403,158
70% 378,338 492,577 567,452 500,925 384,743
80% 377,835 378,338 508,129 469,407 373,620
90% 366,054 366,217 425,645 436,189 357,375

Full Simulation Period
b 582,690 598,696 596,103 540,655 423,270

Wet (32%) 474,304 473,273 559,043 513,375 446,858
Above Normal (16%) 471,639 540,324 596,319 538,406 401,656
Below Normal (13%) 598,901 650,004 605,370 518,532 403,347

Dry (24%) 706,213 701,479 644,542 561,891 406,785
Critical (15%) 717,100 715,342 586,941 587,088 441,313

Feb Mar Apr May Jun

10% 720,931 723,052 705,097 638,154 503,036
20% 720,012 720,868 686,689 612,642 464,683
30% 718,976 718,827 680,616 590,012 445,085
40% 704,178 705,730 661,611 567,192 426,581
50% 676,409 682,755 631,006 548,611 417,077
60% 594,319 672,581 605,289 523,893 407,338
70% 378,338 492,690 569,762 490,963 388,230
80% 377,886 378,338 512,407 468,735 372,196
90% 366,801 366,241 425,840 434,899 362,608

Full Simulation Period
b 583,588 598,451 599,703 540,668 424,375

Wet (32%) 474,326 473,279 559,940 513,071 443,730
Above Normal (16%) 480,224 541,195 599,079 535,276 405,415
Below Normal (13%) 597,108 650,754 609,199 520,182 407,747

Dry (24%) 711,737 699,462 651,809 563,157 408,518
Critical (15%) 706,325 715,389 590,988 587,598 444,648

Feb Mar Apr May Jun

10% -133 3 -73 -2,218 107
20% 277 -252 -369 1,265 -5,488

30% 460 -8 4 -405 -2,102

40% 7,677 1,609 11,996 2,669 -2,588

50% -2,188 13 7,099 1,217 3,934
60% -34,819 9 10,725 755 4,180
70% 0 113 2,310 -9,962 3,487
80% 50 0 4,278 -673 -1,424

90% 748 24 194 -1,290 5,233

Full Simulation Period
b 898 -244 3,600 12 1,105

Wet (32%) 22 6 896 -304 -3,128

Above Normal (16%) 8,584 871 2,760 -3,130 3,759
Below Normal (13%) -1,793 750 3,829 1,650 4,400

Dry (24%) 5,524 -2,017 7,267 1,266 1,733
Critical (15%) -10,775 47 4,047 511 3,335

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-13-5. Sacramento River Keswick to Battle Creek Fall-run Juvenile 

Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-107 July 2015



Feb Mar Apr May Jun

10% 721,063 723,048 705,169 640,372 502,929
20% 719,735 721,120 687,058 611,377 470,171
30% 718,516 718,835 680,612 590,416 447,187
40% 696,502 704,121 649,616 564,524 429,169
50% 678,597 682,742 623,907 547,394 413,143
60% 629,138 672,572 594,565 523,137 403,158
70% 378,338 492,577 567,452 500,925 384,743
80% 377,835 378,338 508,129 469,407 373,620
90% 366,054 366,217 425,645 436,189 357,375

Full Simulation Period
b 582,690 598,696 596,103 540,655 423,270

Wet (32%) 474,304 473,273 559,043 513,375 446,858
Above Normal (16%) 471,639 540,324 596,319 538,406 401,656
Below Normal (13%) 598,901 650,004 605,370 518,532 403,347

Dry (24%) 706,213 701,479 644,542 561,891 406,785
Critical (15%) 717,100 715,342 586,941 587,088 441,313

Feb Mar Apr May Jun

10% 720,968 723,037 704,931 655,949 505,143
20% 719,865 721,139 687,047 623,626 487,919
30% 719,082 719,715 681,784 608,786 465,855
40% 704,091 705,722 665,418 593,817 450,304
50% 676,474 687,739 639,188 564,339 442,429
60% 649,239 674,930 613,477 539,091 424,453
70% 405,773 520,685 582,039 518,983 410,505
80% 378,338 378,382 534,323 496,351 391,138
90% 368,085 366,811 425,868 463,149 374,697

Full Simulation Period
b 588,544 604,926 606,746 561,148 439,824

Wet (32%) 483,657 472,669 563,662 520,206 451,712
Above Normal (16%) 493,151 563,710 600,140 561,398 419,184
Below Normal (13%) 606,522 680,363 624,160 557,080 422,316

Dry (24%) 706,776 695,357 662,013 592,096 427,794
Critical (15%) 705,611 716,263 599,179 601,732 472,524

Feb Mar Apr May Jun

10% -95 -11 -238 15,578 2,214
20% 130 18 -11 12,249 17,748
30% 566 880 1,171 18,369 18,668
40% 7,589 1,601 15,802 29,293 21,136
50% -2,123 4,997 15,281 16,945 29,286
60% 20,102 2,358 18,913 15,954 21,294
70% 27,435 28,108 14,587 18,058 25,762
80% 503 44 26,194 26,944 17,518
90% 2,032 594 223 26,960 17,322

Full Simulation Period
b 5,854 6,230 10,643 20,492 16,554

Wet (32%) 9,353 -604 4,619 6,831 4,854
Above Normal (16%) 21,511 23,387 3,821 22,992 17,528
Below Normal (13%) 7,622 30,359 18,789 38,548 18,969

Dry (24%) 563 -6,121 17,472 30,205 21,009
Critical (15%) -11,489 921 12,238 14,644 31,211

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-13-6. Sacramento River Keswick to Battle Creek Fall-run Juvenile 

Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-108 July 2015



1 

2 

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-109 July 2015

C.14. Sacramento River Keswick to Battle Creek Late-Fall-run 
Spawning WUA  



Jan Feb Mar Apr

10% 1,373,663 1,373,957 1,372,279 1,346,058
20% 1,372,806 1,372,775 1,370,795 1,337,697
30% 1,372,163 1,371,576 1,368,337 1,332,370
40% 1,370,292 1,366,802 1,360,528 1,297,903
50% 1,352,214 1,327,455 1,343,695 1,258,711
60% 1,324,170 1,279,438 1,325,362 1,196,191
70% 964,111 749,022 995,339 1,110,692
80% 638,846 274,861 640,963 1,014,507
90% 314,049 142,068 367,831 799,017

Full Simulation Period
b 1,084,735 995,045 1,093,858 1,151,806

Wet (32%) 676,552 657,941 722,415 1,034,793
Above Normal (16%) 1,036,533 682,250 1,039,897 1,163,603
Below Normal (13%) 1,355,326 1,118,267 1,307,502 1,211,646

Dry (24%) 1,326,960 1,358,710 1,331,424 1,270,932
Critical (15%) 1,369,598 1,345,237 1,365,326 1,139,157

Jan Feb Mar Apr

10% 1,373,346 1,374,047 1,372,103 1,344,717
20% 1,372,566 1,372,876 1,370,644 1,337,615
30% 1,371,579 1,371,382 1,367,225 1,326,824
40% 1,366,483 1,365,862 1,359,858 1,276,557
50% 1,338,877 1,328,598 1,333,196 1,220,222
60% 1,305,047 1,243,778 1,323,396 1,150,743
70% 878,678 587,948 936,580 1,081,824
80% 478,189 274,894 601,043 962,592
90% 308,533 140,818 360,694 801,193

Full Simulation Period
b 1,040,207 980,783 1,076,918 1,134,536

Wet (32%) 622,383 635,847 721,831 1,028,337
Above Normal (16%) 957,428 632,597 976,754 1,155,874
Below Normal (13%) 1,262,254 1,093,689 1,236,238 1,166,335

Dry (24%) 1,321,680 1,359,023 1,342,289 1,243,934
Critical (15%) 1,362,507 1,371,452 1,366,456 1,130,035

Jan Feb Mar Apr

10% -316 90 -176 -1,341

20% -241 101 -150 -83

30% -584 -195 -1,113 -5,546

40% -3,810 -941 -670 -21,346

50% -13,337 1,143 -10,498 -38,490

60% -19,123 -35,660 -1,965 -45,448

70% -85,432 -161,074 -58,759 -28,869

80% -160,657 34 -39,921 -51,915

90% -5,516 -1,250 -7,137 2,176

Full Simulation Period
b -44,527 -14,262 -16,940 -17,270

Wet (32%) -54,169 -22,094 -584 -6,456

Above Normal (16%) -79,105 -49,653 -63,143 -7,728

Below Normal (13%) -93,073 -24,579 -71,265 -45,311

Dry (24%) -5,281 313 10,865 -26,998

Critical (15%) -7,090 26,215 1,130 -9,122

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 

results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 

and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-14-1. Sacramento River Keswick to Battle Creek Late-

Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-110 July 2015



Jan Feb Mar Apr

10% 1,373,663 1,373,957 1,372,279 1,346,058
20% 1,372,806 1,372,775 1,370,795 1,337,697
30% 1,372,163 1,371,576 1,368,337 1,332,370
40% 1,370,292 1,366,802 1,360,528 1,297,903
50% 1,352,214 1,327,455 1,343,695 1,258,711
60% 1,324,170 1,279,438 1,325,362 1,196,191
70% 964,111 749,022 995,339 1,110,692
80% 638,846 274,861 640,963 1,014,507
90% 314,049 142,068 367,831 799,017

Full Simulation Period
b 1,084,735 995,045 1,093,858 1,151,806

Wet (32%) 676,552 657,941 722,415 1,034,793
Above Normal (16%) 1,036,533 682,250 1,039,897 1,163,603
Below Normal (13%) 1,355,326 1,118,267 1,307,502 1,211,646

Dry (24%) 1,326,960 1,358,710 1,331,424 1,270,932
Critical (15%) 1,369,598 1,345,237 1,365,326 1,139,157

Jan Feb Mar Apr

10% 1,373,398 1,373,692 1,372,063 1,341,133
20% 1,372,679 1,372,781 1,371,039 1,337,075
30% 1,371,554 1,371,314 1,366,908 1,326,597
40% 1,369,986 1,367,043 1,356,858 1,293,435
50% 1,349,118 1,326,592 1,333,211 1,246,783
60% 1,324,343 1,155,701 1,323,404 1,179,621
70% 881,165 609,184 936,757 1,087,279
80% 479,877 274,900 601,603 969,688
90% 276,105 140,160 360,554 801,581

Full Simulation Period
b 1,044,952 981,852 1,074,841 1,141,940

Wet (32%) 619,462 635,884 721,838 1,029,376
Above Normal (16%) 978,283 650,283 972,042 1,161,401
Below Normal (13%) 1,263,106 1,094,324 1,235,965 1,173,958

Dry (24%) 1,326,900 1,366,202 1,338,755 1,259,055
Critical (15%) 1,369,183 1,346,970 1,363,491 1,140,203

Jan Feb Mar Apr

10% -265 -265 -216 -4,925

20% -128 6 245 -622

30% -609 -262 -1,429 -5,772

40% -307 241 -3,670 -4,468

50% -3,096 -862 -10,483 -11,929

60% 174 -123,737 -1,958 -16,570

70% -82,946 -139,838 -58,582 -23,413

80% -158,969 39 -39,361 -44,819

90% -37,944 -1,908 -7,278 2,564

Full Simulation Period
b -39,783 -13,193 -19,017 -9,866

Wet (32%) -57,089 -22,057 -577 -5,417

Above Normal (16%) -58,250 -31,966 -67,855 -2,201

Below Normal (13%) -92,220 -23,944 -71,537 -37,688

Dry (24%) -61 7,492 7,331 -11,877

Critical (15%) -414 1,733 -1,836 1,046

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-14-2. Sacramento River Keswick to Battle Creek Late-

Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-111 July 2015



Jan Feb Mar Apr

10% 1,373,663 1,373,957 1,372,279 1,346,058
20% 1,372,806 1,372,775 1,370,795 1,337,697
30% 1,372,163 1,371,576 1,368,337 1,332,370
40% 1,370,292 1,366,802 1,360,528 1,297,903
50% 1,352,214 1,327,455 1,343,695 1,258,711
60% 1,324,170 1,279,438 1,325,362 1,196,191
70% 964,111 749,022 995,339 1,110,692
80% 638,846 274,861 640,963 1,014,507
90% 314,049 142,068 367,831 799,017

Full Simulation Period
b 1,084,735 995,045 1,093,858 1,151,806

Wet (32%) 676,552 657,941 722,415 1,034,793
Above Normal (16%) 1,036,533 682,250 1,039,897 1,163,603
Below Normal (13%) 1,355,326 1,118,267 1,307,502 1,211,646

Dry (24%) 1,326,960 1,358,710 1,331,424 1,270,932
Critical (15%) 1,369,598 1,345,237 1,365,326 1,139,157

Jan Feb Mar Apr

10% 1,373,367 1,373,971 1,371,990 1,343,268
20% 1,372,688 1,372,784 1,370,189 1,337,510
30% 1,372,016 1,371,595 1,367,918 1,330,377
40% 1,369,960 1,366,769 1,360,447 1,297,745
50% 1,352,205 1,327,439 1,343,705 1,262,326
60% 1,324,011 1,279,403 1,325,352 1,196,249
70% 960,091 754,161 995,298 1,117,718
80% 640,957 274,863 641,024 1,015,128
90% 314,038 143,900 367,825 801,611

Full Simulation Period
b 1,084,355 994,926 1,092,887 1,155,813

Wet (32%) 676,959 658,587 721,912 1,034,767
Above Normal (16%) 1,034,519 682,434 1,038,156 1,163,679
Below Normal (13%) 1,354,300 1,117,011 1,306,596 1,206,288

Dry (24%) 1,326,967 1,357,825 1,329,768 1,280,043
Critical (15%) 1,369,235 1,345,452 1,365,256 1,156,239

Jan Feb Mar Apr

10% -295 14 -289 -2,791

20% -119 9 -606 -187

30% -147 19 -419 -1,992

40% -333 -33 -80 -159

50% -9 -16 10 3,615
60% -159 -35 -10 58
70% -4,020 5,139 -41 7,025
80% 2,111 2 60 621
90% -10 1,832 -7 2,594

Full Simulation Period
b -379 -119 -971 4,007

Wet (32%) 407 646 -503 -27

Above Normal (16%) -2,014 185 -1,741 76
Below Normal (13%) -1,027 -1,257 -906 -5,358

Dry (24%) 6 -886 -1,656 9,111
Critical (15%) -362 215 -70 17,082

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-14-3. Sacramento River Keswick to Battle Creek Late-

Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-112 July 2015



Jan Feb Mar Apr

10% 1,373,346 1,374,047 1,372,103 1,344,717
20% 1,372,566 1,372,876 1,370,644 1,337,615
30% 1,371,579 1,371,382 1,367,225 1,326,824
40% 1,366,483 1,365,862 1,359,858 1,276,557
50% 1,338,877 1,328,598 1,333,196 1,220,222
60% 1,305,047 1,243,778 1,323,396 1,150,743
70% 878,678 587,948 936,580 1,081,824
80% 478,189 274,894 601,043 962,592
90% 308,533 140,818 360,694 801,193

Full Simulation Period
b 1,040,207 980,783 1,076,918 1,134,536

Wet (32%) 622,383 635,847 721,831 1,028,337
Above Normal (16%) 957,428 632,597 976,754 1,155,874
Below Normal (13%) 1,262,254 1,093,689 1,236,238 1,166,335

Dry (24%) 1,321,680 1,359,023 1,342,289 1,243,934
Critical (15%) 1,362,507 1,371,452 1,366,456 1,130,035

Jan Feb Mar Apr

10% 1,373,663 1,373,957 1,372,279 1,346,058
20% 1,372,806 1,372,775 1,370,795 1,337,697
30% 1,372,163 1,371,576 1,368,337 1,332,370
40% 1,370,292 1,366,802 1,360,528 1,297,903
50% 1,352,214 1,327,455 1,343,695 1,258,711
60% 1,324,170 1,279,438 1,325,362 1,196,191
70% 964,111 749,022 995,339 1,110,692
80% 638,846 274,861 640,963 1,014,507
90% 314,049 142,068 367,831 799,017

Full Simulation Period
b 1,084,735 995,045 1,093,858 1,151,806

Wet (32%) 676,552 657,941 722,415 1,034,793
Above Normal (16%) 1,036,533 682,250 1,039,897 1,163,603
Below Normal (13%) 1,355,326 1,118,267 1,307,502 1,211,646

Dry (24%) 1,326,960 1,358,710 1,331,424 1,270,932
Critical (15%) 1,369,598 1,345,237 1,365,326 1,139,157

Jan Feb Mar Apr

10% 316 -90 176 1,341
20% 241 -101 150 83
30% 584 195 1,113 5,546
40% 3,810 941 670 21,346
50% 13,337 -1,143 10,498 38,490
60% 19,123 35,660 1,965 45,448
70% 85,432 161,074 58,759 28,869
80% 160,657 -34 39,921 51,915
90% 5,516 1,250 7,137 -2,176

Full Simulation Period
b 44,527 14,262 16,940 17,270

Wet (32%) 54,169 22,094 584 6,456
Above Normal (16%) 79,105 49,653 63,143 7,728
Below Normal (13%) 93,073 24,579 71,265 45,311

Dry (24%) 5,281 -313 -10,865 26,998
Critical (15%) 7,090 -26,215 -1,130 9,122

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-14-4. Sacramento River Keswick to Battle Creek Late-

Fall-run Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-113 July 2015



Jan Feb Mar Apr

10% 1,373,346 1,374,047 1,372,103 1,344,717
20% 1,372,566 1,372,876 1,370,644 1,337,615
30% 1,371,579 1,371,382 1,367,225 1,326,824
40% 1,366,483 1,365,862 1,359,858 1,276,557
50% 1,338,877 1,328,598 1,333,196 1,220,222
60% 1,305,047 1,243,778 1,323,396 1,150,743
70% 878,678 587,948 936,580 1,081,824
80% 478,189 274,894 601,043 962,592
90% 308,533 140,818 360,694 801,193

Full Simulation Period
b 1,040,207 980,783 1,076,918 1,134,536

Wet (32%) 622,383 635,847 721,831 1,028,337
Above Normal (16%) 957,428 632,597 976,754 1,155,874
Below Normal (13%) 1,262,254 1,093,689 1,236,238 1,166,335

Dry (24%) 1,321,680 1,359,023 1,342,289 1,243,934
Critical (15%) 1,362,507 1,371,452 1,366,456 1,130,035

Jan Feb Mar Apr

10% 1,373,398 1,373,692 1,372,063 1,341,133
20% 1,372,679 1,372,781 1,371,039 1,337,075
30% 1,371,554 1,371,314 1,366,908 1,326,597
40% 1,369,986 1,367,043 1,356,858 1,293,435
50% 1,349,118 1,326,592 1,333,211 1,246,783
60% 1,324,343 1,155,701 1,323,404 1,179,621
70% 881,165 609,184 936,757 1,087,279
80% 479,877 274,900 601,603 969,688
90% 276,105 140,160 360,554 801,581

Full Simulation Period
b 1,044,952 981,852 1,074,841 1,141,940

Wet (32%) 619,462 635,884 721,838 1,029,376
Above Normal (16%) 978,283 650,283 972,042 1,161,401
Below Normal (13%) 1,263,106 1,094,324 1,235,965 1,173,958

Dry (24%) 1,326,900 1,366,202 1,338,755 1,259,055
Critical (15%) 1,369,183 1,346,970 1,363,491 1,140,203

Jan Feb Mar Apr

10% 51 -355 -41 -3,584

20% 113 -95 395 -540

30% -25 -67 -317 -227

40% 3,503 1,181 -3,000 16,878
50% 10,241 -2,006 15 26,561
60% 19,297 -88,077 7 28,879
70% 2,487 21,236 177 5,456
80% 1,688 6 560 7,095
90% -32,428 -659 -140 388

Full Simulation Period
b 4,745 1,069 -2,077 7,404

Wet (32%) -2,921 37 7 1,040
Above Normal (16%) 20,856 17,686 -4,712 5,527
Below Normal (13%) 852 635 -273 7,623

Dry (24%) 5,220 7,179 -3,534 15,121
Critical (15%) 6,676 -24,482 -2,965 10,168

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-14-5. Sacramento River Keswick to Battle Creek Late-

Fall-run Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-114 July 2015



Jan Feb Mar Apr

10% 1,373,346 1,374,047 1,372,103 1,344,717
20% 1,372,566 1,372,876 1,370,644 1,337,615
30% 1,371,579 1,371,382 1,367,225 1,326,824
40% 1,366,483 1,365,862 1,359,858 1,276,557
50% 1,338,877 1,328,598 1,333,196 1,220,222
60% 1,305,047 1,243,778 1,323,396 1,150,743
70% 878,678 587,948 936,580 1,081,824
80% 478,189 274,894 601,043 962,592
90% 308,533 140,818 360,694 801,193

Full Simulation Period
b 1,040,207 980,783 1,076,918 1,134,536

Wet (32%) 622,383 635,847 721,831 1,028,337
Above Normal (16%) 957,428 632,597 976,754 1,155,874
Below Normal (13%) 1,262,254 1,093,689 1,236,238 1,166,335

Dry (24%) 1,321,680 1,359,023 1,342,289 1,243,934
Critical (15%) 1,362,507 1,371,452 1,366,456 1,130,035

Jan Feb Mar Apr

10% 1,373,367 1,373,971 1,371,990 1,343,268
20% 1,372,688 1,372,784 1,370,189 1,337,510
30% 1,372,016 1,371,595 1,367,918 1,330,377
40% 1,369,960 1,366,769 1,360,447 1,297,745
50% 1,352,205 1,327,439 1,343,705 1,262,326
60% 1,324,011 1,279,403 1,325,352 1,196,249
70% 960,091 754,161 995,298 1,117,718
80% 640,957 274,863 641,024 1,015,128
90% 314,038 143,900 367,825 801,611

Full Simulation Period
b 1,084,355 994,926 1,092,887 1,155,813

Wet (32%) 676,959 658,587 721,912 1,034,767
Above Normal (16%) 1,034,519 682,434 1,038,156 1,163,679
Below Normal (13%) 1,354,300 1,117,011 1,306,596 1,206,288

Dry (24%) 1,326,967 1,357,825 1,329,768 1,280,043
Critical (15%) 1,369,235 1,345,452 1,365,256 1,156,239

Jan Feb Mar Apr

10% 21 -76 -114 -1,450

20% 122 -92 -455 -105

30% 437 214 693 3,553
40% 3,477 908 589 21,188
50% 13,328 -1,159 10,509 42,105
60% 18,964 35,624 1,956 45,506
70% 81,412 166,213 58,718 35,894
80% 162,768 -31 39,981 52,535
90% 5,505 3,082 7,131 418

Full Simulation Period
b 44,148 14,143 15,969 21,277

Wet (32%) 54,576 22,741 82 6,430
Above Normal (16%) 77,092 49,837 61,402 7,805
Below Normal (13%) 92,046 23,322 70,358 39,953

Dry (24%) 5,287 -1,198 -12,520 36,109
Critical (15%) 6,728 -26,000 -1,200 26,204

a Exceedance probability is defined as the probability a given value will be exceeded 

in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for 

Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  

Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative 

are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-14-6. Sacramento River Keswick to Battle Creek Late

Fall-run Spawning WUA, Monthly WUA 

-

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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1 

2 

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-116 July 2015

C.15. Sacramento River Keswick to Battle Creek Late-Fall-run 
Fry Rearing WUA  



Apr May Jun

10% 1,704,398 1,525,979 1,070,585
20% 1,675,996 1,373,240 1,042,603
30% 1,639,252 1,308,087 1,028,934
40% 1,561,822 1,248,326 1,015,314
50% 1,442,854 1,168,815 998,407
60% 1,314,000 1,103,230 997,255
70% 1,215,575 1,049,304 996,238
80% 1,143,655 1,026,181 995,116
90% 1,001,200 997,289 993,132

Full Simulation Period
b 1,406,784 1,215,348 1,020,541

Wet (32%) 1,362,874 1,143,915 1,016,440
Above Normal (16%) 1,388,023 1,207,032 1,011,268
Below Normal (13%) 1,414,040 1,186,118 1,027,313

Dry (24%) 1,527,772 1,291,345 1,020,786
Critical (15%) 1,313,945 1,279,260 1,032,854

Apr May Jun

10% 1,699,282 1,451,007 1,130,575
20% 1,672,062 1,309,717 1,070,494
30% 1,629,842 1,247,589 1,041,374
40% 1,488,708 1,172,513 1,028,459
50% 1,363,696 1,132,680 1,015,164
60% 1,257,370 1,076,987 997,074
70% 1,185,113 1,029,370 996,393
80% 1,115,017 1,004,746 996,075
90% 999,499 997,466 993,157

Full Simulation Period
b 1,375,624 1,176,654 1,033,253

Wet (32%) 1,345,856 1,131,139 1,016,301
Above Normal (16%) 1,372,136 1,152,491 1,035,900
Below Normal (13%) 1,349,078 1,100,094 1,066,930

Dry (24%) 1,479,128 1,237,536 1,031,327
Critical (15%) 1,295,729 1,270,153 1,039,453

Apr May Jun

10% -5,116 -74,972 59,990
20% -3,934 -63,523 27,891
30% -9,410 -60,498 12,440
40% -73,114 -75,813 13,146
50% -79,158 -36,135 16,757
60% -56,630 -26,243 -181

70% -30,462 -19,934 154
80% -28,638 -21,435 959
90% -1,700 177 25

Full Simulation Period
b -31,159 -38,694 12,712

Wet (32%) -17,018 -12,776 -139

Above Normal (16%) -15,887 -54,541 24,632
Below Normal (13%) -64,962 -86,024 39,616

Dry (24%) -48,644 -53,809 10,541
Critical (15%) -18,216 -9,107 6,600

a Exceedance probability is defined as the probability a given value

will be exceeded in any one year.

b Based on the 82-year simulation period.

Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second 

Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, 

are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in 

the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-15-1. Sacramento River Keswick to Battle 

Creek Late-Fall-run Fry Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-117 July 2015



Apr May Jun

10% 1,704,398 1,525,979 1,070,585
20% 1,675,996 1,373,240 1,042,603
30% 1,639,252 1,308,087 1,028,934
40% 1,561,822 1,248,326 1,015,314
50% 1,442,854 1,168,815 998,407
60% 1,314,000 1,103,230 997,255
70% 1,215,575 1,049,304 996,238
80% 1,143,655 1,026,181 995,116
90% 1,001,200 997,289 993,132

Full Simulation Period
b 1,406,784 1,215,348 1,020,541

Wet (32%) 1,362,874 1,143,915 1,016,440
Above Normal (16%) 1,388,023 1,207,032 1,011,268
Below Normal (13%) 1,414,040 1,186,118 1,027,313

Dry (24%) 1,527,772 1,291,345 1,020,786
Critical (15%) 1,313,945 1,279,260 1,032,854

Apr May Jun

10% 1,699,140 1,441,600 1,109,785
20% 1,669,589 1,314,038 1,070,266
30% 1,629,868 1,246,095 1,041,475
40% 1,544,685 1,178,162 1,025,730
50% 1,404,938 1,137,924 1,011,028
60% 1,283,871 1,071,084 996,746
70% 1,191,706 1,030,315 996,309
80% 1,129,631 1,004,945 995,946
90% 999,948 996,701 993,582

Full Simulation Period
b 1,389,330 1,178,084 1,031,592

Wet (32%) 1,349,922 1,131,098 1,018,019
Above Normal (16%) 1,384,080 1,141,651 1,025,863
Below Normal (13%) 1,362,401 1,101,418 1,063,293

Dry (24%) 1,505,255 1,250,013 1,033,157
Critical (15%) 1,311,877 1,269,749 1,035,542

Apr May Jun

10% -5,258 -84,379 39,200
20% -6,408 -59,202 27,663
30% -9,384 -61,992 12,541
40% -17,137 -70,164 10,416
50% -37,916 -30,891 12,621
60% -30,129 -32,147 -509

70% -23,869 -18,989 71
80% -14,024 -21,236 830
90% -1,251 -588 450

Full Simulation Period
b -17,454 -37,264 11,052

Wet (32%) -12,953 -12,818 1,579
Above Normal (16%) -3,943 -65,381 14,595
Below Normal (13%) -51,639 -84,700 35,980

Dry (24%) -22,518 -41,332 12,372
Critical (15%) -2,067 -9,511 2,688

a Exceedance probability is defined as the probability a given value

will be exceeded in any one year.

b Based on the 82-year simulation period.

Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-15-2. Sacramento River Keswick to Battle 

Creek Late-Fall-run Fry Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Apr May Jun

10% 1,704,398 1,525,979 1,070,585
20% 1,675,996 1,373,240 1,042,603
30% 1,639,252 1,308,087 1,028,934
40% 1,561,822 1,248,326 1,015,314
50% 1,442,854 1,168,815 998,407
60% 1,314,000 1,103,230 997,255
70% 1,215,575 1,049,304 996,238
80% 1,143,655 1,026,181 995,116
90% 1,001,200 997,289 993,132

Full Simulation Period
b 1,406,784 1,215,348 1,020,541

Wet (32%) 1,362,874 1,143,915 1,016,440
Above Normal (16%) 1,388,023 1,207,032 1,011,268
Below Normal (13%) 1,414,040 1,186,118 1,027,313

Dry (24%) 1,527,772 1,291,345 1,020,786
Critical (15%) 1,313,945 1,279,260 1,032,854

Apr May Jun

10% 1,699,450 1,522,613 1,068,763
20% 1,671,627 1,373,318 1,043,471
30% 1,639,255 1,308,808 1,030,261
40% 1,561,402 1,261,851 1,016,778
50% 1,443,429 1,175,321 999,758
60% 1,315,410 1,114,991 997,213
70% 1,222,612 1,072,760 996,224
80% 1,143,865 1,033,746 995,736
90% 1,019,494 1,011,013 993,137

Full Simulation Period
b 1,409,320 1,225,548 1,020,719

Wet (32%) 1,362,798 1,143,533 1,016,438
Above Normal (16%) 1,388,002 1,218,954 1,010,242
Below Normal (13%) 1,402,322 1,186,604 1,024,597

Dry (24%) 1,541,724 1,310,012 1,021,502
Critical (15%) 1,318,954 1,305,318 1,036,482

Apr May Jun

10% -4,949 -3,366 -1,822

20% -4,369 78 868
30% 3 721 1,327
40% -420 13,525 1,464
50% 575 6,506 1,351
60% 1,410 11,760 -42

70% 7,037 23,456 -14

80% 210 7,565 620
90% 18,295 13,724 5

Full Simulation Period
b 2,537 10,200 178

Wet (32%) -76 -382 -2

Above Normal (16%) -21 11,922 -1,026

Below Normal (13%) -11,718 486 -2,717

Dry (24%) 13,952 18,667 716
Critical (15%) 5,010 26,058 3,629

a Exceedance probability is defined as the probability a given value

will be exceeded in any one year.

b Based on the 82-year simulation period.

Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-15-3. Sacramento River Keswick to Battle 

Creek Late-Fall-run Fry Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Apr May Jun

10% 1,699,282 1,451,007 1,130,575
20% 1,672,062 1,309,717 1,070,494
30% 1,629,842 1,247,589 1,041,374
40% 1,488,708 1,172,513 1,028,459
50% 1,363,696 1,132,680 1,015,164
60% 1,257,370 1,076,987 997,074
70% 1,185,113 1,029,370 996,393
80% 1,115,017 1,004,746 996,075
90% 999,499 997,466 993,157

Full Simulation Period
b 1,375,624 1,176,654 1,033,253

Wet (32%) 1,345,856 1,131,139 1,016,301
Above Normal (16%) 1,372,136 1,152,491 1,035,900
Below Normal (13%) 1,349,078 1,100,094 1,066,930

Dry (24%) 1,479,128 1,237,536 1,031,327
Critical (15%) 1,295,729 1,270,153 1,039,453

Apr May Jun

10% 1,704,398 1,525,979 1,070,585
20% 1,675,996 1,373,240 1,042,603
30% 1,639,252 1,308,087 1,028,934
40% 1,561,822 1,248,326 1,015,314
50% 1,442,854 1,168,815 998,407
60% 1,314,000 1,103,230 997,255
70% 1,215,575 1,049,304 996,238
80% 1,143,655 1,026,181 995,116
90% 1,001,200 997,289 993,132

Full Simulation Period
b 1,406,784 1,215,348 1,020,541

Wet (32%) 1,362,874 1,143,915 1,016,440
Above Normal (16%) 1,388,023 1,207,032 1,011,268
Below Normal (13%) 1,414,040 1,186,118 1,027,313

Dry (24%) 1,527,772 1,291,345 1,020,786
Critical (15%) 1,313,945 1,279,260 1,032,854

Apr May Jun

10% 5,116 74,972 -59,990

20% 3,934 63,523 -27,891

30% 9,410 60,498 -12,440

40% 73,114 75,813 -13,146

50% 79,158 36,135 -16,757

60% 56,630 26,243 181
70% 30,462 19,934 -154

80% 28,638 21,435 -959

90% 1,700 -177 -25

Full Simulation Period
b 31,159 38,694 -12,712

Wet (32%) 17,018 12,776 139
Above Normal (16%) 15,887 54,541 -24,632

Below Normal (13%) 64,962 86,024 -39,616

Dry (24%) 48,644 53,809 -10,541

Critical (15%) 18,216 9,107 -6,600

a Exceedance probability is defined as the probability a given value

will be exceeded in any one year.

b Based on the 82-year simulation period.

Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-15-4. Sacramento River Keswick to Battle 

Creek Late-Fall-run Fry Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Apr May Jun

10% 1,699,282 1,451,007 1,130,575
20% 1,672,062 1,309,717 1,070,494
30% 1,629,842 1,247,589 1,041,374
40% 1,488,708 1,172,513 1,028,459
50% 1,363,696 1,132,680 1,015,164
60% 1,257,370 1,076,987 997,074
70% 1,185,113 1,029,370 996,393
80% 1,115,017 1,004,746 996,075
90% 999,499 997,466 993,157

Full Simulation Period
b 1,375,624 1,176,654 1,033,253

Wet (32%) 1,345,856 1,131,139 1,016,301
Above Normal (16%) 1,372,136 1,152,491 1,035,900
Below Normal (13%) 1,349,078 1,100,094 1,066,930

Dry (24%) 1,479,128 1,237,536 1,031,327
Critical (15%) 1,295,729 1,270,153 1,039,453

Apr May Jun

10% 1,699,140 1,441,600 1,109,785
20% 1,669,589 1,314,038 1,070,266
30% 1,629,868 1,246,095 1,041,475
40% 1,544,685 1,178,162 1,025,730
50% 1,404,938 1,137,924 1,011,028
60% 1,283,871 1,071,084 996,746
70% 1,191,706 1,030,315 996,309
80% 1,129,631 1,004,945 995,946
90% 999,948 996,701 993,582

Full Simulation Period
b 1,389,330 1,178,084 1,031,592

Wet (32%) 1,349,922 1,131,098 1,018,019
Above Normal (16%) 1,384,080 1,141,651 1,025,863
Below Normal (13%) 1,362,401 1,101,418 1,063,293

Dry (24%) 1,505,255 1,250,013 1,033,157
Critical (15%) 1,311,877 1,269,749 1,035,542

Apr May Jun

10% -142 -9,407 -20,790

20% -2,473 4,321 -227

30% 26 -1,494 101
40% 55,977 5,649 -2,729

50% 41,242 5,244 -4,137

60% 26,502 -5,903 -328

70% 6,593 945 -84

80% 14,614 198 -130

90% 449 -765 425

Full Simulation Period
b 13,705 1,430 -1,660

Wet (32%) 4,065 -42 1,718
Above Normal (16%) 11,944 -10,839 -10,038

Below Normal (13%) 13,323 1,324 -3,637

Dry (24%) 26,126 12,477 1,831
Critical (15%) 16,148 -404 -3,911

a Exceedance probability is defined as the probability a given value

will be exceeded in any one year.

b Based on the 82-year simulation period.

Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-15-5. Sacramento River Keswick to Battle 

Creek Late-Fall-run Fry Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Apr May Jun

10% 1,699,282 1,451,007 1,130,575
20% 1,672,062 1,309,717 1,070,494
30% 1,629,842 1,247,589 1,041,374
40% 1,488,708 1,172,513 1,028,459
50% 1,363,696 1,132,680 1,015,164
60% 1,257,370 1,076,987 997,074
70% 1,185,113 1,029,370 996,393
80% 1,115,017 1,004,746 996,075
90% 999,499 997,466 993,157

Full Simulation Period
b 1,375,624 1,176,654 1,033,253

Wet (32%) 1,345,856 1,131,139 1,016,301
Above Normal (16%) 1,372,136 1,152,491 1,035,900
Below Normal (13%) 1,349,078 1,100,094 1,066,930

Dry (24%) 1,479,128 1,237,536 1,031,327
Critical (15%) 1,295,729 1,270,153 1,039,453

Apr May Jun

10% 1,699,450 1,522,613 1,068,763
20% 1,671,627 1,373,318 1,043,471
30% 1,639,255 1,308,808 1,030,261
40% 1,561,402 1,261,851 1,016,778
50% 1,443,429 1,175,321 999,758
60% 1,315,410 1,114,991 997,213
70% 1,222,612 1,072,760 996,224
80% 1,143,865 1,033,746 995,736
90% 1,019,494 1,011,013 993,137

Full Simulation Period
b 1,409,320 1,225,548 1,020,719

Wet (32%) 1,362,798 1,143,533 1,016,438
Above Normal (16%) 1,388,002 1,218,954 1,010,242
Below Normal (13%) 1,402,322 1,186,604 1,024,597

Dry (24%) 1,541,724 1,310,012 1,021,502
Critical (15%) 1,318,954 1,305,318 1,036,482

Apr May Jun

10% 167 71,607 -61,812

20% -435 63,601 -27,022

30% 9,413 61,219 -11,113

40% 72,694 89,338 -11,681

50% 79,733 42,641 -15,406

60% 58,040 38,003 139
70% 37,499 43,390 -168

80% 28,848 28,999 -339

90% 19,995 13,547 -20

Full Simulation Period
b 33,696 48,895 -12,534

Wet (32%) 16,942 12,394 137
Above Normal (16%) 15,866 66,463 -25,658

Below Normal (13%) 53,244 86,510 -42,333

Dry (24%) 62,596 72,476 -9,825

Critical (15%) 23,225 35,165 -2,971

a Exceedance probability is defined as the probability a given value

will be exceeded in any one year.

b Based on the 82-year simulation period.

Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 

2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore 

Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the 

text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-15-6. Sacramento River Keswick to Battle 

Creek Late-Fall-run Fry Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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1 

2 
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C.16. Sacramento River Keswick to Battle Creek Late-Fall-run 
Juvenile Rearing WUA  



Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623,017 640,157 652,600 652,782 653,060 654,821 638,223 598,502 468,287 396,846 487,670 631,203
20% 608,964 627,361 651,728 652,034 652,022 653,160 625,399 569,781 453,799 372,279 457,103 627,109
30% 592,596 617,768 640,097 650,917 651,309 651,873 620,307 557,249 433,121 357,876 449,228 621,851
40% 569,681 591,980 628,239 634,602 638,736 640,153 606,281 540,739 421,483 353,494 434,268 598,046
50% 553,399 550,443 627,600 625,993 615,621 625,590 582,839 516,749 408,991 346,607 419,803 562,368
60% 519,004 504,464 619,625 613,032 591,952 614,289 561,202 494,080 397,738 341,063 410,523 451,247
70% 495,388 451,681 572,193 469,580 388,749 482,898 533,465 474,076 383,427 338,001 399,485 399,889
80% 472,912 397,683 420,509 382,314 381,803 382,314 492,785 450,610 370,909 337,330 393,522 362,028
90% 448,945 369,808 365,251 357,222 365,681 357,245 398,511 423,428 353,672 337,030 378,610 337,148

Full Simulation Period
b 541,118 524,717 568,224 556,400 543,976 555,952 554,329 511,414 410,786 357,892 426,691 507,331

Wet (32%) 518,114 493,252 470,475 445,144 459,091 445,636 520,129 481,798 422,595 356,550 413,504 365,976
Above Normal (16%) 546,717 515,815 556,051 523,083 465,969 519,637 549,977 513,416 393,375 340,830 405,409 450,866
Below Normal (13%) 526,010 516,768 624,530 634,608 555,374 619,378 572,781 511,898 397,461 343,587 402,505 590,171

Dry (24%) 547,318 537,651 630,043 624,925 641,243 632,188 599,317 530,323 401,623 361,894 453,080 615,516
Critical (15%) 588,413 588,267 638,560 647,649 639,843 649,110 541,246 541,457 431,547 385,727 456,509 618,527

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 627,314 641,040 652,512 652,733 653,080 654,822 638,489 584,219 468,041 398,186 484,130 632,785
20% 620,501 627,412 650,227 652,132 651,892 653,142 624,779 559,782 439,150 374,923 454,453 627,463
30% 598,656 624,087 633,954 651,054 650,792 651,205 619,268 542,266 418,605 355,461 442,241 623,230
40% 581,741 618,898 628,284 630,852 632,726 638,835 592,215 519,981 402,312 351,960 422,630 599,655
50% 561,184 593,820 627,200 621,443 617,490 621,027 570,216 504,502 388,150 346,185 408,810 590,877
60% 545,037 579,387 620,586 601,842 574,446 612,216 545,628 484,947 379,372 340,190 396,894 578,960
70% 491,132 561,227 544,145 431,586 382,314 458,197 522,580 466,285 363,895 337,801 388,249 564,451
80% 468,879 516,863 390,190 382,314 373,984 378,237 472,169 438,510 354,203 337,491 372,100 550,661
90% 451,961 480,391 357,486 356,586 355,544 356,789 399,242 408,705 340,207 337,033 357,605 444,323

Full Simulation Period
b 548,320 574,360 562,186 541,895 539,127 550,228 546,878 499,145 397,563 357,485 416,477 572,650

Wet (32%) 535,032 559,211 444,754 432,266 451,323 446,173 515,862 475,686 418,495 358,149 392,771 522,675
Above Normal (16%) 551,560 557,478 571,041 498,137 448,017 499,290 546,681 497,402 378,407 339,460 389,699 564,823
Below Normal (13%) 530,312 559,201 621,306 595,532 549,245 592,090 554,853 480,249 380,126 342,104 383,786 587,659

Dry (24%) 542,744 597,645 631,532 622,456 640,538 636,651 588,089 517,335 383,022 357,543 456,870 610,962
Critical (15%) 599,404 600,561 637,255 643,393 649,778 648,454 538,299 538,867 413,182 389,577 459,496 611,796

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 4,297 882 -88 -49 20 1 266 -14,282 -246 1,340 -3,540 1,582
20% 11,537 51 -1,501 98 -130 -19 -620 -10,000 -14,649 2,644 -2,650 353
30% 6,059 6,319 -6,144 137 -517 -668 -1,039 -14,983 -14,516 -2,415 -6,986 1,379
40% 12,061 26,918 45 -3,750 -6,009 -1,318 -14,066 -20,758 -19,171 -1,534 -11,638 1,609
50% 7,784 43,377 -400 -4,549 1,870 -4,563 -12,623 -12,247 -20,842 -422 -10,993 28,510
60% 26,033 74,923 961 -11,190 -17,507 -2,073 -15,574 -9,134 -18,367 -872 -13,630 127,712
70% -4,256 109,546 -28,048 -37,995 -6,435 -24,700 -10,885 -7,791 -19,532 -200 -11,237 164,561
80% -4,032 119,180 -30,319 0 -7,820 -4,077 -20,616 -12,101 -16,706 161 -21,422 188,633
90% 3,015 110,584 -7,765 -636 -10,137 -456 732 -14,723 -13,465 3 -21,005 107,175

Full Simulation Period
b 7,202 49,643 -6,039 -14,505 -4,849 -5,723 -7,450 -12,269 -13,222 -407 -10,214 65,319

Wet (32%) 16,918 65,959 -25,721 -12,878 -7,768 538 -4,267 -6,112 -4,100 1,599 -20,733 156,700
Above Normal (16%) 4,844 41,662 14,990 -24,946 -17,952 -20,347 -3,296 -16,014 -14,968 -1,369 -15,711 113,957
Below Normal (13%) 4,302 42,433 -3,223 -39,076 -6,129 -27,288 -17,928 -31,649 -17,335 -1,483 -18,719 -2,512

Dry (24%) -4,574 59,994 1,490 -2,469 -706 4,463 -11,228 -12,988 -18,600 -4,351 3,790 -4,553

Critical (15%) 10,991 12,294 -1,305 -4,256 9,935 -656 -2,947 -2,590 -18,364 3,850 2,988 -6,731

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-16-1. Sacramento River Keswick to Battle Creek Late-Fall-run Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623,017 640,157 652,600 652,782 653,060 654,821 638,223 598,502 468,287 396,846 487,670 631,203
20% 608,964 627,361 651,728 652,034 652,022 653,160 625,399 569,781 453,799 372,279 457,103 627,109
30% 592,596 617,768 640,097 650,917 651,309 651,873 620,307 557,249 433,121 357,876 449,228 621,851
40% 569,681 591,980 628,239 634,602 638,736 640,153 606,281 540,739 421,483 353,494 434,268 598,046
50% 553,399 550,443 627,600 625,993 615,621 625,590 582,839 516,749 408,991 346,607 419,803 562,368
60% 519,004 504,464 619,625 613,032 591,952 614,289 561,202 494,080 397,738 341,063 410,523 451,247
70% 495,388 451,681 572,193 469,580 388,749 482,898 533,465 474,076 383,427 338,001 399,485 399,889
80% 472,912 397,683 420,509 382,314 381,803 382,314 492,785 450,610 370,909 337,330 393,522 362,028
90% 448,945 369,808 365,251 357,222 365,681 357,245 398,511 423,428 353,672 337,030 378,610 337,148

Full Simulation Period
b 541,118 524,717 568,224 556,400 543,976 555,952 554,329 511,414 410,786 357,892 426,691 507,331

Wet (32%) 518,114 493,252 470,475 445,144 459,091 445,636 520,129 481,798 422,595 356,550 413,504 365,976
Above Normal (16%) 546,717 515,815 556,051 523,083 465,969 519,637 549,977 513,416 393,375 340,830 405,409 450,866
Below Normal (13%) 526,010 516,768 624,530 634,608 555,374 619,378 572,781 511,898 397,461 343,587 402,505 590,171

Dry (24%) 547,318 537,651 630,043 624,925 641,243 632,188 599,317 530,323 401,623 361,894 453,080 615,516
Critical (15%) 588,413 588,267 638,560 647,649 639,843 649,110 541,246 541,457 431,547 385,727 456,509 618,527

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 625,570 641,309 652,444 652,846 652,996 654,825 638,393 582,323 468,123 397,479 466,050 630,200
20% 614,404 627,467 649,812 652,206 652,137 652,932 624,578 560,781 434,276 373,122 454,455 627,070
30% 597,586 625,943 634,879 651,219 651,204 651,079 619,272 541,909 416,710 360,392 433,033 618,125
40% 581,893 619,639 627,956 633,765 638,809 639,429 602,830 522,451 399,977 352,796 422,905 603,775
50% 562,752 599,992 626,357 624,942 615,572 621,038 576,101 505,210 391,599 343,164 416,813 585,102
60% 531,052 584,525 615,117 613,215 545,336 612,223 554,446 485,675 383,022 339,611 399,564 573,021
70% 498,299 559,956 549,776 432,866 382,314 458,297 524,856 457,541 366,856 338,011 390,515 552,754
80% 467,395 534,288 384,267 382,314 381,812 378,234 475,919 437,895 352,898 337,495 382,017 499,503
90% 448,508 479,273 357,580 356,658 355,534 356,793 399,417 407,546 344,014 337,198 371,616 455,756

Full Simulation Period
b 544,915 577,306 561,379 544,567 539,928 550,052 549,986 499,146 398,468 357,817 417,529 563,464

Wet (32%) 536,885 561,677 446,693 432,550 451,342 446,178 516,714 475,365 415,742 357,023 401,044 514,123
Above Normal (16%) 546,233 554,439 569,510 505,602 455,570 500,390 549,068 494,812 381,580 340,437 398,604 565,605
Below Normal (13%) 533,793 569,799 621,726 596,109 547,839 592,724 558,253 481,818 383,782 342,955 392,182 535,271

Dry (24%) 531,911 596,784 626,880 624,926 645,199 634,917 594,273 518,348 384,515 356,723 445,670 612,401
Critical (15%) 592,757 610,361 636,566 648,305 640,551 648,351 541,680 539,247 416,052 393,812 450,085 612,329

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 2,553 1,152 -156 64 -64 4 170 -16,178 -164 633 -21,620 -1,002

20% 5,440 106 -1,916 172 114 -229 -820 -9,000 -19,522 843 -2,648 -39

30% 4,990 8,175 -5,218 302 -104 -794 -1,035 -15,340 -16,410 2,516 -16,195 -3,727

40% 12,212 27,659 -283 -836 73 -724 -3,452 -18,288 -21,506 -698 -11,363 5,729
50% 9,353 49,549 -1,243 -1,050 -49 -4,552 -6,739 -11,538 -17,392 -3,442 -2,990 22,734
60% 12,048 80,061 -4,508 183 -46,617 -2,065 -6,755 -8,405 -14,716 -1,452 -10,959 121,774
70% 2,911 108,275 -22,416 -36,714 -6,435 -24,601 -8,609 -16,536 -16,570 10 -8,970 152,864
80% -5,516 136,604 -36,242 0 8 -4,080 -16,866 -12,716 -18,011 165 -11,505 137,475
90% -437 109,465 -7,671 -564 -10,147 -452 906 -15,882 -9,658 168 -6,995 118,607

Full Simulation Period
b 3,797 52,589 -6,846 -11,833 -4,048 -5,900 -4,343 -12,268 -12,318 -75 -9,162 56,133

Wet (32%) 18,771 68,425 -23,782 -12,594 -7,749 543 -3,416 -6,433 -6,853 473 -12,460 148,147
Above Normal (16%) -484 38,624 13,459 -17,480 -10,399 -19,246 -909 -18,604 -11,795 -392 -6,806 114,740
Below Normal (13%) 7,782 53,031 -2,804 -38,499 -7,534 -26,654 -14,528 -30,081 -13,679 -632 -10,323 -54,900

Dry (24%) -15,408 59,133 -3,162 1 3,956 2,729 -5,045 -11,975 -17,108 -5,171 -7,410 -3,115

Critical (15%) 4,343 22,094 -1,994 656 708 -759 434 -2,210 -15,494 8,085 -6,423 -6,199

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

1/0/1900

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623,017 640,157 652,600 652,782 653,060 654,821 638,223 598,502 468,287 396,846 487,670 631,203
20% 608,964 627,361 651,728 652,034 652,022 653,160 625,399 569,781 453,799 372,279 457,103 627,109
30% 592,596 617,768 640,097 650,917 651,309 651,873 620,307 557,249 433,121 357,876 449,228 621,851
40% 569,681 591,980 628,239 634,602 638,736 640,153 606,281 540,739 421,483 353,494 434,268 598,046
50% 553,399 550,443 627,600 625,993 615,621 625,590 582,839 516,749 408,991 346,607 419,803 562,368
60% 519,004 504,464 619,625 613,032 591,952 614,289 561,202 494,080 397,738 341,063 410,523 451,247
70% 495,388 451,681 572,193 469,580 388,749 482,898 533,465 474,076 383,427 338,001 399,485 399,889
80% 472,912 397,683 420,509 382,314 381,803 382,314 492,785 450,610 370,909 337,330 393,522 362,028
90% 448,945 369,808 365,251 357,222 365,681 357,245 398,511 423,428 353,672 337,030 378,610 337,148

Full Simulation Period
b 541,118 524,717 568,224 556,400 543,976 555,952 554,329 511,414 410,786 357,892 426,691 507,331

Wet (32%) 518,114 493,252 470,475 445,144 459,091 445,636 520,129 481,798 422,595 356,550 413,504 365,976
Above Normal (16%) 546,717 515,815 556,051 523,083 465,969 519,637 549,977 513,416 393,375 340,830 405,409 450,866
Below Normal (13%) 526,010 516,768 624,530 634,608 555,374 619,378 572,781 511,898 397,461 343,587 402,505 590,171

Dry (24%) 547,318 537,651 630,043 624,925 641,243 632,188 599,317 530,323 401,623 361,894 453,080 615,516
Critical (15%) 588,413 588,267 638,560 647,649 639,843 649,110 541,246 541,457 431,547 385,727 456,509 618,527

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 620,475 641,717 652,600 652,835 653,029 654,812 638,242 597,811 469,943 397,637 481,403 628,192
20% 598,750 627,402 651,696 652,087 652,025 653,157 625,050 569,803 454,857 372,652 460,452 625,345
30% 590,231 619,431 640,161 651,147 651,301 651,867 620,307 557,448 435,336 355,023 438,636 610,336
40% 567,616 596,161 628,238 634,417 638,734 639,419 606,196 544,970 421,396 352,120 430,379 592,010
50% 553,244 552,378 627,602 625,984 615,629 625,541 583,090 519,773 414,306 344,628 418,075 565,852
60% 521,700 498,542 621,940 612,864 591,932 614,278 561,427 497,067 398,085 340,068 406,771 459,908
70% 502,455 444,756 576,604 467,945 390,704 482,875 535,251 481,529 385,813 338,018 396,424 400,984
80% 478,736 398,127 423,206 382,314 381,802 382,314 493,004 462,266 369,315 337,331 390,411 366,650
90% 444,456 372,908 365,159 358,492 365,685 356,925 399,441 432,965 355,162 336,967 376,945 337,332

Full Simulation Period
b 540,292 525,405 568,602 555,999 544,042 555,548 556,088 516,778 412,130 356,767 423,113 505,820

Wet (32%) 520,649 490,652 470,095 444,282 459,333 445,524 520,113 481,634 422,784 356,175 413,293 366,266
Above Normal (16%) 541,815 520,202 555,014 522,790 465,999 519,415 550,010 516,937 393,772 340,687 407,234 454,981
Below Normal (13%) 526,726 517,041 625,551 633,364 555,698 618,370 570,884 513,316 396,783 343,763 407,286 584,279

Dry (24%) 548,341 540,291 630,871 624,919 640,956 631,414 602,959 543,467 401,525 360,680 442,048 613,041
Critical (15%) 580,226 589,196 640,771 648,245 639,916 649,048 548,934 551,446 440,680 380,869 444,538 612,644

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -2,542 1,559 0 53 -30 -9 19 -691 1,656 791 -6,266 -3,011

20% -10,214 41 -33 53 3 -3 -349 22 1,059 373 3,349 -1,764

30% -2,365 1,663 64 230 -7 -6 0 200 2,215 -2,853 -10,592 -11,516

40% -2,065 4,181 -1 -185 -1 -734 -86 4,231 -87 -1,374 -3,889 -6,036

50% -156 1,935 2 -8 8 -50 251 3,024 5,314 -1,979 -1,729 3,484
60% 2,696 -5,922 2,315 -168 -21 -10 225 2,987 347 -995 -3,752 8,660
70% 7,066 -6,925 4,411 -1,635 1,955 -22 1,786 7,453 2,386 16 -3,061 1,095
80% 5,825 444 2,698 0 -1 0 218 11,656 -1,594 1 -3,111 4,623
90% -4,490 3,100 -92 1,270 4 -320 931 9,537 1,490 -63 -1,665 184

Full Simulation Period
b

-826 688 378 -401 65 -403 1,759 5,364 1,345 -1,125 -3,579 -1,511

Wet (32%) 2,535 -2,600 -380 -862 242 -112 -16 -163 189 -374 -211 290
Above Normal (16%) -4,902 4,387 -1,037 -293 30 -222 33 3,521 397 -143 1,825 4,116
Below Normal (13%) 715 273 1,021 -1,244 324 -1,009 -1,897 1,417 -679 176 4,782 -5,892

Dry (24%) 1,022 2,640 828 -6 -288 -773 3,642 13,143 -98 -1,214 -11,032 -2,475

Critical (15%) -8,187 929 2,211 595 73 -61 7,689 9,989 9,134 -4,858 -11,971 -5,883

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-16-3. Sacramento River Keswick to Battle Creek Late-Fall-run Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 627,314 641,040 652,512 652,733 653,080 654,822 638,489 584,219 468,041 398,186 484,130 632,785
20% 620,501 627,412 650,227 652,132 651,892 653,142 624,779 559,782 439,150 374,923 454,453 627,463
30% 598,656 624,087 633,954 651,054 650,792 651,205 619,268 542,266 418,605 355,461 442,241 623,230
40% 581,741 618,898 628,284 630,852 632,726 638,835 592,215 519,981 402,312 351,960 422,630 599,655
50% 561,184 593,820 627,200 621,443 617,490 621,027 570,216 504,502 388,150 346,185 408,810 590,877
60% 545,037 579,387 620,586 601,842 574,446 612,216 545,628 484,947 379,372 340,190 396,894 578,960
70% 491,132 561,227 544,145 431,586 382,314 458,197 522,580 466,285 363,895 337,801 388,249 564,451
80% 468,879 516,863 390,190 382,314 373,984 378,237 472,169 438,510 354,203 337,491 372,100 550,661
90% 451,961 480,391 357,486 356,586 355,544 356,789 399,242 408,705 340,207 337,033 357,605 444,323

Full Simulation Period
b 548,320 574,360 562,186 541,895 539,127 550,228 546,878 499,145 397,563 357,485 416,477 572,650

Wet (32%) 535,032 559,211 444,754 432,266 451,323 446,173 515,862 475,686 418,495 358,149 392,771 522,675
Above Normal (16%) 551,560 557,478 571,041 498,137 448,017 499,290 546,681 497,402 378,407 339,460 389,699 564,823
Below Normal (13%) 530,312 559,201 621,306 595,532 549,245 592,090 554,853 480,249 380,126 342,104 383,786 587,659

Dry (24%) 542,744 597,645 631,532 622,456 640,538 636,651 588,089 517,335 383,022 357,543 456,870 610,962
Critical (15%) 599,404 600,561 637,255 643,393 649,778 648,454 538,299 538,867 413,182 389,577 459,496 611,796

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 623,017 640,157 652,600 652,782 653,060 654,821 638,223 598,502 468,287 396,846 487,670 631,203
20% 608,964 627,361 651,728 652,034 652,022 653,160 625,399 569,781 453,799 372,279 457,103 627,109
30% 592,596 617,768 640,097 650,917 651,309 651,873 620,307 557,249 433,121 357,876 449,228 621,851
40% 569,681 591,980 628,239 634,602 638,736 640,153 606,281 540,739 421,483 353,494 434,268 598,046
50% 553,399 550,443 627,600 625,993 615,621 625,590 582,839 516,749 408,991 346,607 419,803 562,368
60% 519,004 504,464 619,625 613,032 591,952 614,289 561,202 494,080 397,738 341,063 410,523 451,247
70% 495,388 451,681 572,193 469,580 388,749 482,898 533,465 474,076 383,427 338,001 399,485 399,889
80% 472,912 397,683 420,509 382,314 381,803 382,314 492,785 450,610 370,909 337,330 393,522 362,028
90% 448,945 369,808 365,251 357,222 365,681 357,245 398,511 423,428 353,672 337,030 378,610 337,148

Full Simulation Period
b 541,118 524,717 568,224 556,400 543,976 555,952 554,329 511,414 410,786 357,892 426,691 507,331

Wet (32%) 518,114 493,252 470,475 445,144 459,091 445,636 520,129 481,798 422,595 356,550 413,504 365,976
Above Normal (16%) 546,717 515,815 556,051 523,083 465,969 519,637 549,977 513,416 393,375 340,830 405,409 450,866
Below Normal (13%) 526,010 516,768 624,530 634,608 555,374 619,378 572,781 511,898 397,461 343,587 402,505 590,171

Dry (24%) 547,318 537,651 630,043 624,925 641,243 632,188 599,317 530,323 401,623 361,894 453,080 615,516
Critical (15%) 588,413 588,267 638,560 647,649 639,843 649,110 541,246 541,457 431,547 385,727 456,509 618,527

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -4,297 -882 88 49 -20 -1 -266 14,282 246 -1,340 3,540 -1,582

20% -11,537 -51 1,501 -98 130 19 620 10,000 14,649 -2,644 2,650 -353

30% -6,059 -6,319 6,144 -137 517 668 1,039 14,983 14,516 2,415 6,986 -1,379

40% -12,061 -26,918 -45 3,750 6,009 1,318 14,066 20,758 19,171 1,534 11,638 -1,609

50% -7,784 -43,377 400 4,549 -1,870 4,563 12,623 12,247 20,842 422 10,993 -28,510

60% -26,033 -74,923 -961 11,190 17,507 2,073 15,574 9,134 18,367 872 13,630 -127,712

70% 4,256 -109,546 28,048 37,995 6,435 24,700 10,885 7,791 19,532 200 11,237 -164,561

80% 4,032 -119,180 30,319 0 7,820 4,077 20,616 12,101 16,706 -161 21,422 -188,633

90% -3,015 -110,584 7,765 636 10,137 456 -732 14,723 13,465 -3 21,005 -107,175

Full Simulation Period
b

-7,202 -49,643 6,039 14,505 4,849 5,723 7,450 12,269 13,222 407 10,214 -65,319

Wet (32%) -16,918 -65,959 25,721 12,878 7,768 -538 4,267 6,112 4,100 -1,599 20,733 -156,700

Above Normal (16%) -4,844 -41,662 -14,990 24,946 17,952 20,347 3,296 16,014 14,968 1,369 15,711 -113,957

Below Normal (13%) -4,302 -42,433 3,223 39,076 6,129 27,288 17,928 31,649 17,335 1,483 18,719 2,512
Dry (24%) 4,574 -59,994 -1,490 2,469 706 -4,463 11,228 12,988 18,600 4,351 -3,790 4,553

Critical (15%) -10,991 -12,294 1,305 4,256 -9,935 656 2,947 2,590 18,364 -3,850 -2,988 6,731

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-16-4. Sacramento River Keswick to Battle Creek Late-Fall-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 627,314 641,040 652,512 652,733 653,080 654,822 638,489 584,219 468,041 398,186 484,130 632,785
20% 620,501 627,412 650,227 652,132 651,892 653,142 624,779 559,782 439,150 374,923 454,453 627,463
30% 598,656 624,087 633,954 651,054 650,792 651,205 619,268 542,266 418,605 355,461 442,241 623,230
40% 581,741 618,898 628,284 630,852 632,726 638,835 592,215 519,981 402,312 351,960 422,630 599,655
50% 561,184 593,820 627,200 621,443 617,490 621,027 570,216 504,502 388,150 346,185 408,810 590,877
60% 545,037 579,387 620,586 601,842 574,446 612,216 545,628 484,947 379,372 340,190 396,894 578,960
70% 491,132 561,227 544,145 431,586 382,314 458,197 522,580 466,285 363,895 337,801 388,249 564,451
80% 468,879 516,863 390,190 382,314 373,984 378,237 472,169 438,510 354,203 337,491 372,100 550,661
90% 451,961 480,391 357,486 356,586 355,544 356,789 399,242 408,705 340,207 337,033 357,605 444,323

Full Simulation Period
b 548,320 574,360 562,186 541,895 539,127 550,228 546,878 499,145 397,563 357,485 416,477 572,650

Wet (32%) 535,032 559,211 444,754 432,266 451,323 446,173 515,862 475,686 418,495 358,149 392,771 522,675
Above Normal (16%) 551,560 557,478 571,041 498,137 448,017 499,290 546,681 497,402 378,407 339,460 389,699 564,823
Below Normal (13%) 530,312 559,201 621,306 595,532 549,245 592,090 554,853 480,249 380,126 342,104 383,786 587,659

Dry (24%) 542,744 597,645 631,532 622,456 640,538 636,651 588,089 517,335 383,022 357,543 456,870 610,962
Critical (15%) 599,404 600,561 637,255 643,393 649,778 648,454 538,299 538,867 413,182 389,577 459,496 611,796

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 625,570 641,309 652,444 652,846 652,996 654,825 638,393 582,323 468,123 397,479 466,050 630,200
20% 614,404 627,467 649,812 652,206 652,137 652,932 624,578 560,781 434,276 373,122 454,455 627,070
30% 597,586 625,943 634,879 651,219 651,204 651,079 619,272 541,909 416,710 360,392 433,033 618,125
40% 581,893 619,639 627,956 633,765 638,809 639,429 602,830 522,451 399,977 352,796 422,905 603,775
50% 562,752 599,992 626,357 624,942 615,572 621,038 576,101 505,210 391,599 343,164 416,813 585,102
60% 531,052 584,525 615,117 613,215 545,336 612,223 554,446 485,675 383,022 339,611 399,564 573,021
70% 498,299 559,956 549,776 432,866 382,314 458,297 524,856 457,541 366,856 338,011 390,515 552,754
80% 467,395 534,288 384,267 382,314 381,812 378,234 475,919 437,895 352,898 337,495 382,017 499,503
90% 448,508 479,273 357,580 356,658 355,534 356,793 399,417 407,546 344,014 337,198 371,616 455,756

Full Simulation Period
b 544,915 577,306 561,379 544,567 539,928 550,052 549,986 499,146 398,468 357,817 417,529 563,464

Wet (32%) 536,885 561,677 446,693 432,550 451,342 446,178 516,714 475,365 415,742 357,023 401,044 514,123
Above Normal (16%) 546,233 554,439 569,510 505,602 455,570 500,390 549,068 494,812 381,580 340,437 398,604 565,605
Below Normal (13%) 533,793 569,799 621,726 596,109 547,839 592,724 558,253 481,818 383,782 342,955 392,182 535,271

Dry (24%) 531,911 596,784 626,880 624,926 645,199 634,917 594,273 518,348 384,515 356,723 445,670 612,401
Critical (15%) 592,757 610,361 636,566 648,305 640,551 648,351 541,680 539,247 416,052 393,812 450,085 612,329

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -1,744 270 -68 113 -84 3 -96 -1,896 82 -707 -18,080 -2,584

20% -6,097 55 -415 74 244 -210 -201 999 -4,874 -1,801 1 -393

30% -1,070 1,857 926 165 412 -126 3 -357 -1,894 4,931 -9,208 -5,106

40% 152 741 -328 2,913 6,082 594 10,615 2,470 -2,335 836 275 4,121
50% 1,569 6,173 -843 3,499 -1,919 11 5,885 708 3,450 -3,020 8,003 -5,776

60% -13,985 5,138 -5,469 11,373 -29,110 8 8,819 728 3,650 -579 2,670 -5,939

70% 7,166 -1,272 5,632 1,280 0 99 2,276 -8,744 2,962 210 2,266 -11,697

80% -1,484 17,425 -5,923 0 7,828 -3 3,750 -615 -1,305 3 9,918 -51,158

90% -3,452 -1,118 94 72 -9 4 174 -1,159 3,807 165 14,010 11,433

Full Simulation Period
b

-3,405 2,946 -807 2,672 801 -177 3,108 1 905 332 1,052 -9,187

Wet (32%) 1,853 2,466 1,939 284 19 5 852 -321 -2,753 -1,126 8,273 -8,552

Above Normal (16%) -5,328 -3,039 -1,531 7,465 7,553 1,101 2,387 -2,590 3,173 977 8,905 782
Below Normal (13%) 3,481 10,597 420 577 -1,405 634 3,400 1,568 3,656 851 8,396 -52,388

Dry (24%) -10,833 -861 -4,652 2,470 4,662 -1,734 6,184 1,013 1,492 -820 -11,200 1,439
Critical (15%) -6,648 9,800 -689 4,913 -9,227 -103 3,381 380 2,870 4,235 -9,411 532

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-16-5. Sacramento River Keswick to Battle Creek Late-Fall-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 627,314 641,040 652,512 652,733 653,080 654,822 638,489 584,219 468,041 398,186 484,130 632,785
20% 620,501 627,412 650,227 652,132 651,892 653,142 624,779 559,782 439,150 374,923 454,453 627,463
30% 598,656 624,087 633,954 651,054 650,792 651,205 619,268 542,266 418,605 355,461 442,241 623,230
40% 581,741 618,898 628,284 630,852 632,726 638,835 592,215 519,981 402,312 351,960 422,630 599,655
50% 561,184 593,820 627,200 621,443 617,490 621,027 570,216 504,502 388,150 346,185 408,810 590,877
60% 545,037 579,387 620,586 601,842 574,446 612,216 545,628 484,947 379,372 340,190 396,894 578,960
70% 491,132 561,227 544,145 431,586 382,314 458,197 522,580 466,285 363,895 337,801 388,249 564,451
80% 468,879 516,863 390,190 382,314 373,984 378,237 472,169 438,510 354,203 337,491 372,100 550,661
90% 451,961 480,391 357,486 356,586 355,544 356,789 399,242 408,705 340,207 337,033 357,605 444,323

Full Simulation Period
b 548,320 574,360 562,186 541,895 539,127 550,228 546,878 499,145 397,563 357,485 416,477 572,650

Wet (32%) 535,032 559,211 444,754 432,266 451,323 446,173 515,862 475,686 418,495 358,149 392,771 522,675
Above Normal (16%) 551,560 557,478 571,041 498,137 448,017 499,290 546,681 497,402 378,407 339,460 389,699 564,823
Below Normal (13%) 530,312 559,201 621,306 595,532 549,245 592,090 554,853 480,249 380,126 342,104 383,786 587,659

Dry (24%) 542,744 597,645 631,532 622,456 640,538 636,651 588,089 517,335 383,022 357,543 456,870 610,962
Critical (15%) 599,404 600,561 637,255 643,393 649,778 648,454 538,299 538,867 413,182 389,577 459,496 611,796

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% 620,475 641,717 652,600 652,835 653,029 654,812 638,242 597,811 469,943 397,637 481,403 628,192
20% 598,750 627,402 651,696 652,087 652,025 653,157 625,050 569,803 454,857 372,652 460,452 625,345
30% 590,231 619,431 640,161 651,147 651,301 651,867 620,307 557,448 435,336 355,023 438,636 610,336
40% 567,616 596,161 628,238 634,417 638,734 639,419 606,196 544,970 421,396 352,120 430,379 592,010
50% 553,244 552,378 627,602 625,984 615,629 625,541 583,090 519,773 414,306 344,628 418,075 565,852
60% 521,700 498,542 621,940 612,864 591,932 614,278 561,427 497,067 398,085 340,068 406,771 459,908
70% 502,455 444,756 576,604 467,945 390,704 482,875 535,251 481,529 385,813 338,018 396,424 400,984
80% 478,736 398,127 423,206 382,314 381,802 382,314 493,004 462,266 369,315 337,331 390,411 366,650
90% 444,456 372,908 365,159 358,492 365,685 356,925 399,441 432,965 355,162 336,967 376,945 337,332

Full Simulation Period
b 540,292 525,405 568,602 555,999 544,042 555,548 556,088 516,778 412,130 356,767 423,113 505,820

Wet (32%) 520,649 490,652 470,095 444,282 459,333 445,524 520,113 481,634 422,784 356,175 413,293 366,266
Above Normal (16%) 541,815 520,202 555,014 522,790 465,999 519,415 550,010 516,937 393,772 340,687 407,234 454,981
Below Normal (13%) 526,726 517,041 625,551 633,364 555,698 618,370 570,884 513,316 396,783 343,763 407,286 584,279

Dry (24%) 548,341 540,291 630,871 624,919 640,956 631,414 602,959 543,467 401,525 360,680 442,048 613,041
Critical (15%) 580,226 589,196 640,771 648,245 639,916 649,048 548,934 551,446 440,680 380,869 444,538 612,644

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

10% -6,839 677 87 102 -50 -10 -246 13,591 1,902 -549 -2,727 -4,593

20% -21,751 -10 1,468 -44 132 15 270 10,021 15,707 -2,271 5,999 -2,118

30% -8,424 -4,656 6,208 93 509 662 1,039 15,182 16,731 -438 -3,606 -12,894

40% -14,125 -22,737 -46 3,565 6,008 584 13,981 24,989 19,084 160 7,749 -7,645

50% -7,940 -41,441 401 4,541 -1,861 4,513 12,874 15,271 26,156 -1,557 9,264 -25,025

60% -23,336 -80,845 1,354 11,022 17,486 2,063 15,799 12,120 18,713 -122 9,877 -119,052

70% 11,322 -116,471 32,459 36,359 8,390 24,678 12,671 15,244 21,918 217 8,176 -163,466

80% 9,857 -118,736 33,016 0 7,819 4,077 20,835 23,757 15,112 -160 18,312 -184,011

90% -7,505 -107,483 7,673 1,906 10,141 136 199 24,260 14,955 -66 19,340 -106,991

Full Simulation Period
b

-8,028 -48,955 6,417 14,104 4,915 5,320 9,209 17,633 14,567 -718 6,635 -66,830

Wet (32%) -14,383 -68,559 25,341 12,016 8,010 -649 4,251 5,948 4,289 -1,974 20,522 -156,410

Above Normal (16%) -9,745 -37,275 -16,027 24,653 17,982 20,125 3,329 19,535 15,365 1,226 17,536 -109,842

Below Normal (13%) -3,587 -42,161 4,244 37,832 6,453 26,280 16,031 33,066 16,656 1,659 23,501 -3,380

Dry (24%) 5,597 -57,354 -661 2,463 418 -5,237 14,870 26,132 18,502 3,137 -14,822 2,078
Critical (15%) -19,178 -11,365 3,516 4,852 -9,862 594 10,635 12,579 27,498 -8,708 -14,959 847

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-16-6. Sacramento River Keswick to Battle Creek Late-Fall-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-129 July 2015



1 

2 

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-130 July 2015

C.17. Sacramento River Keswick to Battle Creek Winter-run 
Spawning WUA  



Apr May Jun Jul Aug

10% 1,403,913 1,402,880 1,348,779 1,247,288 1,367,607
20% 1,397,234 1,398,995 1,330,501 1,151,512 1,331,580
30% 1,383,804 1,396,483 1,304,899 1,076,028 1,319,609
40% 1,361,660 1,387,544 1,284,770 1,025,646 1,301,422
50% 1,324,052 1,380,781 1,273,387 958,494 1,285,083
60% 1,302,499 1,356,884 1,257,377 910,240 1,273,275
70% 1,285,673 1,337,467 1,200,325 877,392 1,255,269
80% 1,209,817 1,317,403 1,147,542 871,333 1,236,598
90% 1,110,877 1,269,393 1,034,226 869,188 1,177,234

Full Simulation Period
b 1,279,022 1,347,771 1,228,845 1,007,482 1,270,063

Wet (32%) 1,208,241 1,322,121 1,258,600 1,017,390 1,253,869
Above Normal (16%) 1,321,724 1,358,993 1,202,350 899,621 1,252,481
Below Normal (13%) 1,342,980 1,370,832 1,183,951 932,527 1,195,328

Dry (24%) 1,280,462 1,339,410 1,204,846 1,029,261 1,315,141
Critical (15%) 1,325,090 1,383,981 1,274,231 1,135,274 1,317,574

Apr May Jun Jul Aug

10% 1,405,324 1,404,630 1,349,285 1,253,699 1,364,744
20% 1,396,981 1,400,993 1,314,712 1,159,614 1,326,667
30% 1,390,559 1,395,902 1,284,018 1,048,761 1,313,107
40% 1,370,422 1,384,675 1,269,628 1,007,144 1,288,359
50% 1,320,969 1,375,661 1,220,534 953,500 1,271,188
60% 1,303,778 1,353,332 1,187,322 903,226 1,249,593
70% 1,289,429 1,326,846 1,111,983 875,530 1,214,612
80% 1,209,970 1,303,044 1,037,608 872,770 1,150,449
90% 1,110,468 1,259,168 900,913 868,689 1,073,928

Full Simulation Period
b 1,284,304 1,344,150 1,175,993 1,004,101 1,235,735

Wet (32%) 1,214,079 1,317,062 1,249,372 1,029,435 1,204,658
Above Normal (16%) 1,323,531 1,352,103 1,124,654 891,173 1,184,894
Below Normal (13%) 1,341,241 1,351,347 1,079,799 913,397 1,120,010

Dry (24%) 1,292,959 1,346,626 1,140,705 1,002,248 1,326,201
Critical (15%) 1,327,342 1,383,498 1,219,615 1,157,785 1,313,449

Apr May Jun Jul Aug

10% 1,411 1,750 506 6,411 -2,863

20% -253 1,998 -15,789 8,101 -4,913

30% 6,755 -581 -20,881 -27,267 -6,502

40% 8,763 -2,869 -15,143 -18,502 -13,063

50% -3,083 -5,120 -52,854 -4,994 -13,894

60% 1,278 -3,552 -70,055 -7,014 -23,681

70% 3,756 -10,621 -88,341 -1,863 -40,658

80% 152 -14,359 -109,934 1,437 -86,150

90% -409 -10,225 -133,312 -500 -103,306

Full Simulation Period
b 5,282 -3,621 -52,852 -3,381 -34,328

Wet (32%) 5,837 -5,059 -9,228 12,045 -49,211

Above Normal (16%) 1,807 -6,890 -77,696 -8,448 -67,587

Below Normal (13%) -1,739 -19,485 -104,152 -19,130 -75,318

Dry (24%) 12,497 7,216 -64,141 -27,013 11,060
Critical (15%) 2,253 -483 -54,616 22,511 -4,125

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-17-1. Sacramento River Keswick to Battle Creek Winter-run Spawning 

WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-131 July 2015



Apr May Jun Jul Aug

10% 1,403,913 1,402,880 1,348,779 1,247,288 1,367,607
20% 1,397,234 1,398,995 1,330,501 1,151,512 1,331,580
30% 1,383,804 1,396,483 1,304,899 1,076,028 1,319,609
40% 1,361,660 1,387,544 1,284,770 1,025,646 1,301,422
50% 1,324,052 1,380,781 1,273,387 958,494 1,285,083
60% 1,302,499 1,356,884 1,257,377 910,240 1,273,275
70% 1,285,673 1,337,467 1,200,325 877,392 1,255,269
80% 1,209,817 1,317,403 1,147,542 871,333 1,236,598
90% 1,110,877 1,269,393 1,034,226 869,188 1,177,234

Full Simulation Period
b 1,279,022 1,347,771 1,228,845 1,007,482 1,270,063

Wet (32%) 1,208,241 1,322,121 1,258,600 1,017,390 1,253,869
Above Normal (16%) 1,321,724 1,358,993 1,202,350 899,621 1,252,481
Below Normal (13%) 1,342,980 1,370,832 1,183,951 932,527 1,195,328

Dry (24%) 1,280,462 1,339,410 1,204,846 1,029,261 1,315,141
Critical (15%) 1,325,090 1,383,981 1,274,231 1,135,274 1,317,574

Apr May Jun Jul Aug

10% 1,403,847 1,404,936 1,349,165 1,248,654 1,347,291
20% 1,397,388 1,401,376 1,309,945 1,153,043 1,327,681
30% 1,387,079 1,394,573 1,282,169 1,089,259 1,301,074
40% 1,355,751 1,386,531 1,265,635 1,017,782 1,290,269
50% 1,324,261 1,375,293 1,231,937 928,638 1,281,086
60% 1,307,204 1,351,627 1,196,594 895,467 1,254,206
70% 1,292,343 1,328,229 1,128,461 877,400 1,221,431
80% 1,209,731 1,303,176 1,024,198 872,846 1,193,903
90% 1,110,594 1,251,007 940,203 870,160 1,145,752

Full Simulation Period
b 1,282,458 1,343,002 1,182,749 1,005,743 1,251,126

Wet (32%) 1,212,391 1,316,850 1,241,020 1,021,763 1,222,330
Above Normal (16%) 1,321,765 1,351,764 1,144,651 897,331 1,223,088
Below Normal (13%) 1,340,244 1,352,936 1,101,790 918,585 1,191,118

Dry (24%) 1,289,949 1,341,107 1,145,755 999,319 1,305,669
Critical (15%) 1,326,234 1,384,222 1,233,635 1,179,081 1,307,994

Apr May Jun Jul Aug

10% -67 2,057 385 1,366 -20,316

20% 154 2,380 -20,556 1,531 -3,898

30% 3,275 -1,910 -22,730 13,231 -18,535

40% -5,909 -1,013 -19,135 -7,864 -11,153

50% 210 -5,488 -41,450 -29,856 -3,997

60% 4,704 -5,257 -60,784 -14,773 -19,069

70% 6,671 -9,237 -71,863 8 -33,838

80% -87 -14,227 -123,344 1,512 -42,696

90% -283 -18,386 -94,023 972 -31,483

Full Simulation Period
b 3,436 -4,769 -46,096 -1,739 -18,937

Wet (32%) 4,149 -5,271 -17,580 4,373 -31,539

Above Normal (16%) 40 -7,229 -57,699 -2,291 -29,393

Below Normal (13%) -2,735 -17,895 -82,161 -13,943 -4,210

Dry (24%) 9,487 1,697 -59,091 -29,941 -9,472

Critical (15%) 1,144 240 -40,595 43,807 -9,580

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-17-2. Sacramento River Keswick to Battle Creek Winter-run Spawning 

WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-132 July 2015



Apr May Jun Jul Aug

10% 1,403,913 1,402,880 1,348,779 1,247,288 1,367,607
20% 1,397,234 1,398,995 1,330,501 1,151,512 1,331,580
30% 1,383,804 1,396,483 1,304,899 1,076,028 1,319,609
40% 1,361,660 1,387,544 1,284,770 1,025,646 1,301,422
50% 1,324,052 1,380,781 1,273,387 958,494 1,285,083
60% 1,302,499 1,356,884 1,257,377 910,240 1,273,275
70% 1,285,673 1,337,467 1,200,325 877,392 1,255,269
80% 1,209,817 1,317,403 1,147,542 871,333 1,236,598
90% 1,110,877 1,269,393 1,034,226 869,188 1,177,234

Full Simulation Period
b 1,279,022 1,347,771 1,228,845 1,007,482 1,270,063

Wet (32%) 1,208,241 1,322,121 1,258,600 1,017,390 1,253,869
Above Normal (16%) 1,321,724 1,358,993 1,202,350 899,621 1,252,481
Below Normal (13%) 1,342,980 1,370,832 1,183,951 932,527 1,195,328

Dry (24%) 1,280,462 1,339,410 1,204,846 1,029,261 1,315,141
Critical (15%) 1,325,090 1,383,981 1,274,231 1,135,274 1,317,574

Apr May Jun Jul Aug

10% 1,403,791 1,402,801 1,350,780 1,252,313 1,357,205
20% 1,397,937 1,400,938 1,333,003 1,153,273 1,334,527
30% 1,383,430 1,397,141 1,305,454 1,044,551 1,310,720
40% 1,362,747 1,388,451 1,287,646 1,011,128 1,297,967
50% 1,328,004 1,381,449 1,276,882 940,783 1,281,811
60% 1,308,213 1,366,765 1,257,049 902,840 1,267,554
70% 1,292,294 1,345,468 1,210,126 877,459 1,245,717
80% 1,209,824 1,332,896 1,139,222 871,342 1,223,345
90% 1,110,707 1,292,590 1,050,095 868,102 1,174,413

Full Simulation Period
b 1,280,939 1,352,263 1,232,517 1,001,043 1,267,903

Wet (32%) 1,208,260 1,322,053 1,259,471 1,013,803 1,252,971
Above Normal (16%) 1,321,807 1,359,027 1,204,844 897,679 1,254,190
Below Normal (13%) 1,344,630 1,373,097 1,189,342 932,859 1,212,358

Dry (24%) 1,281,672 1,354,165 1,204,076 1,020,532 1,303,214
Critical (15%) 1,334,529 1,388,120 1,291,075 1,115,393 1,307,177

Apr May Jun Jul Aug

10% -122 -79 2,000 5,025 -10,402

20% 703 1,943 2,502 1,760 2,947
30% -374 659 555 -31,477 -8,889

40% 1,087 907 2,876 -14,518 -3,455

50% 3,952 668 3,494 -17,710 -3,272

60% 5,714 9,881 -329 -7,400 -5,720

70% 6,621 8,002 9,801 67 -9,552

80% 7 15,493 -8,320 9 -13,253

90% -170 23,197 15,870 -1,086 -2,821

Full Simulation Period
b 1,917 4,492 3,672 -6,439 -2,160

Wet (32%) 19 -68 871 -3,587 -899

Above Normal (16%) 82 34 2,494 -1,942 1,709
Below Normal (13%) 1,650 2,265 5,391 331 17,029

Dry (24%) 1,210 14,756 -770 -8,728 -11,927

Critical (15%) 9,439 4,138 16,844 -19,881 -10,397

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-17-3. Sacramento River Keswick to Battle Creek Winter-run Spawning 

WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-133 July 2015



Apr May Jun Jul Aug

10% 1,405,324 1,404,630 1,349,285 1,253,699 1,364,744
20% 1,396,981 1,400,993 1,314,712 1,159,614 1,326,667
30% 1,390,559 1,395,902 1,284,018 1,048,761 1,313,107
40% 1,370,422 1,384,675 1,269,628 1,007,144 1,288,359
50% 1,320,969 1,375,661 1,220,534 953,500 1,271,188
60% 1,303,778 1,353,332 1,187,322 903,226 1,249,593
70% 1,289,429 1,326,846 1,111,983 875,530 1,214,612
80% 1,209,970 1,303,044 1,037,608 872,770 1,150,449
90% 1,110,468 1,259,168 900,913 868,689 1,073,928

Full Simulation Period
b 1,284,304 1,344,150 1,175,993 1,004,101 1,235,735

Wet (32%) 1,214,079 1,317,062 1,249,372 1,029,435 1,204,658
Above Normal (16%) 1,323,531 1,352,103 1,124,654 891,173 1,184,894
Below Normal (13%) 1,341,241 1,351,347 1,079,799 913,397 1,120,010

Dry (24%) 1,292,959 1,346,626 1,140,705 1,002,248 1,326,201
Critical (15%) 1,327,342 1,383,498 1,219,615 1,157,785 1,313,449

Apr May Jun Jul Aug

10% 1,403,913 1,402,880 1,348,779 1,247,288 1,367,607
20% 1,397,234 1,398,995 1,330,501 1,151,512 1,331,580
30% 1,383,804 1,396,483 1,304,899 1,076,028 1,319,609
40% 1,361,660 1,387,544 1,284,770 1,025,646 1,301,422
50% 1,324,052 1,380,781 1,273,387 958,494 1,285,083
60% 1,302,499 1,356,884 1,257,377 910,240 1,273,275
70% 1,285,673 1,337,467 1,200,325 877,392 1,255,269
80% 1,209,817 1,317,403 1,147,542 871,333 1,236,598
90% 1,110,877 1,269,393 1,034,226 869,188 1,177,234

Full Simulation Period
b 1,279,022 1,347,771 1,228,845 1,007,482 1,270,063

Wet (32%) 1,208,241 1,322,121 1,258,600 1,017,390 1,253,869
Above Normal (16%) 1,321,724 1,358,993 1,202,350 899,621 1,252,481
Below Normal (13%) 1,342,980 1,370,832 1,183,951 932,527 1,195,328

Dry (24%) 1,280,462 1,339,410 1,204,846 1,029,261 1,315,141
Critical (15%) 1,325,090 1,383,981 1,274,231 1,135,274 1,317,574

Apr May Jun Jul Aug

10% -1,411 -1,750 -506 -6,411 2,863
20% 253 -1,998 15,789 -8,101 4,913
30% -6,755 581 20,881 27,267 6,502
40% -8,763 2,869 15,143 18,502 13,063
50% 3,083 5,120 52,854 4,994 13,894
60% -1,278 3,552 70,055 7,014 23,681
70% -3,756 10,621 88,341 1,863 40,658
80% -152 14,359 109,934 -1,437 86,150
90% 409 10,225 133,312 500 103,306

Full Simulation Period
b

-5,282 3,621 52,852 3,381 34,328

Wet (32%) -5,837 5,059 9,228 -12,045 49,211
Above Normal (16%) -1,807 6,890 77,696 8,448 67,587
Below Normal (13%) 1,739 19,485 104,152 19,130 75,318

Dry (24%) -12,497 -7,216 64,141 27,013 -11,060

Critical (15%) -2,253 483 54,616 -22,511 4,125

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-17-4. Sacramento River Keswick to Battle Creek Winter-run Spawning 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-134 July 2015



Apr May Jun Jul Aug

10% 1,405,324 1,404,630 1,349,285 1,253,699 1,364,744
20% 1,396,981 1,400,993 1,314,712 1,159,614 1,326,667
30% 1,390,559 1,395,902 1,284,018 1,048,761 1,313,107
40% 1,370,422 1,384,675 1,269,628 1,007,144 1,288,359
50% 1,320,969 1,375,661 1,220,534 953,500 1,271,188
60% 1,303,778 1,353,332 1,187,322 903,226 1,249,593
70% 1,289,429 1,326,846 1,111,983 875,530 1,214,612
80% 1,209,970 1,303,044 1,037,608 872,770 1,150,449
90% 1,110,468 1,259,168 900,913 868,689 1,073,928

Full Simulation Period
b 1,284,304 1,344,150 1,175,993 1,004,101 1,235,735

Wet (32%) 1,214,079 1,317,062 1,249,372 1,029,435 1,204,658
Above Normal (16%) 1,323,531 1,352,103 1,124,654 891,173 1,184,894
Below Normal (13%) 1,341,241 1,351,347 1,079,799 913,397 1,120,010

Dry (24%) 1,292,959 1,346,626 1,140,705 1,002,248 1,326,201
Critical (15%) 1,327,342 1,383,498 1,219,615 1,157,785 1,313,449

Apr May Jun Jul Aug

10% 1,403,847 1,404,936 1,349,165 1,248,654 1,347,291
20% 1,397,388 1,401,376 1,309,945 1,153,043 1,327,681
30% 1,387,079 1,394,573 1,282,169 1,089,259 1,301,074
40% 1,355,751 1,386,531 1,265,635 1,017,782 1,290,269
50% 1,324,261 1,375,293 1,231,937 928,638 1,281,086
60% 1,307,204 1,351,627 1,196,594 895,467 1,254,206
70% 1,292,343 1,328,229 1,128,461 877,400 1,221,431
80% 1,209,731 1,303,176 1,024,198 872,846 1,193,903
90% 1,110,594 1,251,007 940,203 870,160 1,145,752

Full Simulation Period
b 1,282,458 1,343,002 1,182,749 1,005,743 1,251,126

Wet (32%) 1,212,391 1,316,850 1,241,020 1,021,763 1,222,330
Above Normal (16%) 1,321,765 1,351,764 1,144,651 897,331 1,223,088
Below Normal (13%) 1,340,244 1,352,936 1,101,790 918,585 1,191,118

Dry (24%) 1,289,949 1,341,107 1,145,755 999,319 1,305,669
Critical (15%) 1,326,234 1,384,222 1,233,635 1,179,081 1,307,994

Apr May Jun Jul Aug

10% -1,478 306 -120 -5,044 -17,453

20% 407 382 -4,767 -6,571 1,014
30% -3,480 -1,329 -1,849 40,498 -12,033

40% -14,672 1,856 -3,992 10,637 1,910
50% 3,292 -368 11,404 -24,862 9,898
60% 3,426 -1,705 9,272 -7,759 4,613
70% 2,915 1,383 16,478 1,870 6,820
80% -239 132 -13,410 76 43,454
90% 126 -8,162 39,290 1,472 71,824

Full Simulation Period
b

-1,845 -1,148 6,755 1,642 15,391

Wet (32%) -1,688 -212 -8,352 -7,672 17,672
Above Normal (16%) -1,767 -338 19,997 6,158 38,194
Below Normal (13%) -996 1,589 21,991 5,188 71,108

Dry (24%) -3,010 -5,519 5,050 -2,928 -20,532

Critical (15%) -1,108 724 14,021 21,296 -5,456

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-17-5. Sacramento River Keswick to Battle Creek Winter-run Spawning 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-135 July 2015



Apr May Jun Jul Aug

10% 1,405,324 1,404,630 1,349,285 1,253,699 1,364,744
20% 1,396,981 1,400,993 1,314,712 1,159,614 1,326,667
30% 1,390,559 1,395,902 1,284,018 1,048,761 1,313,107
40% 1,370,422 1,384,675 1,269,628 1,007,144 1,288,359
50% 1,320,969 1,375,661 1,220,534 953,500 1,271,188
60% 1,303,778 1,353,332 1,187,322 903,226 1,249,593
70% 1,289,429 1,326,846 1,111,983 875,530 1,214,612
80% 1,209,970 1,303,044 1,037,608 872,770 1,150,449
90% 1,110,468 1,259,168 900,913 868,689 1,073,928

Full Simulation Period
b 1,284,304 1,344,150 1,175,993 1,004,101 1,235,735

Wet (32%) 1,214,079 1,317,062 1,249,372 1,029,435 1,204,658
Above Normal (16%) 1,323,531 1,352,103 1,124,654 891,173 1,184,894
Below Normal (13%) 1,341,241 1,351,347 1,079,799 913,397 1,120,010

Dry (24%) 1,292,959 1,346,626 1,140,705 1,002,248 1,326,201
Critical (15%) 1,327,342 1,383,498 1,219,615 1,157,785 1,313,449

Apr May Jun Jul Aug

10% 1,403,791 1,402,801 1,350,780 1,252,313 1,357,205
20% 1,397,937 1,400,938 1,333,003 1,153,273 1,334,527
30% 1,383,430 1,397,141 1,305,454 1,044,551 1,310,720
40% 1,362,747 1,388,451 1,287,646 1,011,128 1,297,967
50% 1,328,004 1,381,449 1,276,882 940,783 1,281,811
60% 1,308,213 1,366,765 1,257,049 902,840 1,267,554
70% 1,292,294 1,345,468 1,210,126 877,459 1,245,717
80% 1,209,824 1,332,896 1,139,222 871,342 1,223,345
90% 1,110,707 1,292,590 1,050,095 868,102 1,174,413

Full Simulation Period
b 1,280,939 1,352,263 1,232,517 1,001,043 1,267,903

Wet (32%) 1,208,260 1,322,053 1,259,471 1,013,803 1,252,971
Above Normal (16%) 1,321,807 1,359,027 1,204,844 897,679 1,254,190
Below Normal (13%) 1,344,630 1,373,097 1,189,342 932,859 1,212,358

Dry (24%) 1,281,672 1,354,165 1,204,076 1,020,532 1,303,214
Critical (15%) 1,334,529 1,388,120 1,291,075 1,115,393 1,307,177

Apr May Jun Jul Aug

10% -1,533 -1,829 1,495 -1,386 -7,539

20% 956 -55 18,291 -6,341 7,860
30% -7,129 1,239 21,437 -4,210 -2,386

40% -7,676 3,776 18,019 3,984 9,608
50% 7,034 5,788 56,348 -12,716 10,622
60% 4,435 13,433 69,727 -386 17,961
70% 2,865 18,622 98,143 1,929 31,106
80% -146 29,851 101,615 -1,428 72,896
90% 239 33,422 149,182 -586 100,485

Full Simulation Period
b

-3,365 8,113 56,524 -3,059 32,168

Wet (32%) -5,818 4,991 10,099 -15,633 48,313
Above Normal (16%) -1,725 6,924 80,189 6,506 69,296
Below Normal (13%) 3,389 21,750 109,543 19,462 92,348

Dry (24%) -11,287 7,539 63,372 18,285 -22,987

Critical (15%) 7,187 4,622 71,460 -42,393 -6,273

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-17-6. Sacramento River Keswick to Battle Creek Winter-run Spawning 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-136 July 2015



1 

2 

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-137 July 2015

C.18. Sacramento River Keswick to Battle Creek Winter-run Fry 
Rearing WUA  



Jun Jul Aug Sep Oct

10% 777,036 901,193 717,563 899,837 795,997
20% 718,973 898,195 692,261 798,837 787,634
30% 693,440 891,503 677,361 797,442 774,643
40% 676,866 861,731 669,826 793,205 751,689
50% 669,540 822,528 662,686 784,323 723,566
60% 663,027 780,278 658,055 764,027 718,470
70% 657,088 757,268 654,511 737,209 697,825
80% 649,166 716,756 649,701 714,498 675,164
90% 645,961 672,058 645,272 664,827 659,406

Full Simulation Period
b 693,557 808,507 677,515 773,481 730,930

Wet (32%) 681,264 798,706 671,961 814,689 716,090
Above Normal (16%) 695,288 877,818 667,580 672,509 737,636
Below Normal (13%) 714,092 853,837 706,305 770,540 720,160

Dry (24%) 700,321 793,075 673,307 779,975 730,735
Critical (15%) 688,221 738,826 680,932 785,458 766,013

Jun Jul Aug Sep Oct

10% 876,406 901,160 773,332 797,548 796,157
20% 776,331 896,584 725,284 795,630 795,690
30% 738,290 893,490 699,551 789,641 775,842
40% 697,773 869,905 681,701 776,581 765,083
50% 691,922 825,433 672,996 773,012 733,306
60% 675,636 788,743 662,654 752,858 720,847
70% 668,666 770,034 656,655 741,165 691,102
80% 655,558 709,353 652,439 731,472 673,098
90% 648,377 666,917 647,931 683,460 659,990

Full Simulation Period
b 721,892 809,850 693,890 757,176 734,070

Wet (32%) 684,230 790,092 690,232 736,710 727,056
Above Normal (16%) 742,799 882,394 699,981 745,101 736,594
Below Normal (13%) 781,782 866,782 748,090 765,601 721,622

Dry (24%) 731,750 807,978 667,680 777,057 726,140
Critical (15%) 709,514 725,002 689,215 773,742 771,159

Jun Jul Aug Sep Oct

10% 99,370 -33 55,769 -102,290 160
20% 57,358 -1,611 33,022 -3,207 8,056
30% 44,850 1,987 22,189 -7,801 1,199
40% 20,907 8,174 11,875 -16,623 13,394
50% 22,382 2,905 10,310 -11,310 9,740
60% 12,609 8,465 4,599 -11,169 2,377
70% 11,578 12,766 2,144 3,956 -6,723

80% 6,391 -7,403 2,738 16,974 -2,066

90% 2,416 -5,140 2,658 18,633 584

Full Simulation Period
b 28,334 1,343 16,375 -16,305 3,140

Wet (32%) 2,966 -8,614 18,271 -77,979 10,966
Above Normal (16%) 47,511 4,576 32,401 72,592 -1,042

Below Normal (13%) 67,690 12,945 41,785 -4,939 1,462
Dry (24%) 31,428 14,903 -5,626 -2,918 -4,595

Critical (15%) 21,292 -13,824 8,282 -11,716 5,146

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, 

are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-18-1. Sacramento River Keswick to Battle Creek Winter-run Fry Rearing 

WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-138 July 2015



Jun Jul Aug Sep Oct

10% 777,036 901,193 717,563 899,837 795,997
20% 718,973 898,195 692,261 798,837 787,634
30% 693,440 891,503 677,361 797,442 774,643
40% 676,866 861,731 669,826 793,205 751,689
50% 669,540 822,528 662,686 784,323 723,566
60% 663,027 780,278 658,055 764,027 718,470
70% 657,088 757,268 654,511 737,209 697,825
80% 649,166 716,756 649,701 714,498 675,164
90% 645,961 672,058 645,272 664,827 659,406

Full Simulation Period
b 693,557 808,507 677,515 773,481 730,930

Wet (32%) 681,264 798,706 671,961 814,689 716,090
Above Normal (16%) 695,288 877,818 667,580 672,509 737,636
Below Normal (13%) 714,092 853,837 706,305 770,540 720,160

Dry (24%) 700,321 793,075 673,307 779,975 730,735
Critical (15%) 688,221 738,826 680,932 785,458 766,013

Jun Jul Aug Sep Oct

10% 836,741 899,510 727,605 797,468 796,324
20% 781,724 896,550 703,158 796,434 794,109
30% 729,833 891,393 686,225 791,912 779,591
40% 695,713 875,296 678,223 781,233 765,717
50% 686,914 846,791 667,843 765,786 736,791
60% 675,468 784,215 659,052 742,936 719,822
70% 669,424 748,909 654,472 734,900 702,328
80% 659,182 714,469 649,448 718,903 670,559
90% 649,327 668,704 644,087 681,410 659,313

Full Simulation Period
b 717,540 810,069 681,516 753,158 734,416

Wet (32%) 688,352 796,318 681,089 728,495 729,723
Above Normal (16%) 725,393 879,251 680,452 746,488 733,224
Below Normal (13%) 768,531 863,925 703,989 741,636 724,975

Dry (24%) 731,434 811,551 670,579 782,547 723,409
Critical (15%) 702,373 713,077 681,222 775,404 772,877

Jun Jul Aug Sep Oct

10% 59,705 -1,683 10,042 -102,369 327
20% 62,751 -1,645 10,896 -2,403 6,475
30% 36,392 -110 8,863 -5,530 4,947
40% 18,847 13,564 8,398 -11,971 14,028
50% 17,375 24,264 5,157 -18,537 13,225
60% 12,441 3,938 997 -21,091 1,353
70% 12,336 -8,360 -38 -2,309 4,503
80% 10,016 -2,287 -253 4,406 -4,605

90% 3,367 -3,354 -1,185 16,583 -93

Full Simulation Period
b 23,983 1,562 4,001 -20,323 3,487

Wet (32%) 7,089 -2,388 9,128 -86,194 13,633
Above Normal (16%) 30,105 1,433 12,872 73,979 -4,413

Below Normal (13%) 54,439 10,088 -2,316 -28,904 4,815
Dry (24%) 31,112 18,476 -2,727 2,572 -7,326

Critical (15%) 14,152 -25,749 290 -10,054 6,863

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) 

Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-18-2. Sacramento River Keswick to Battle Creek Winter-run Fry Rearing 

WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-139 July 2015



Jun Jul Aug Sep Oct

10% 777,036 901,193 717,563 899,837 795,997
20% 718,973 898,195 692,261 798,837 787,634
30% 693,440 891,503 677,361 797,442 774,643
40% 676,866 861,731 669,826 793,205 751,689
50% 669,540 822,528 662,686 784,323 723,566
60% 663,027 780,278 658,055 764,027 718,470
70% 657,088 757,268 654,511 737,209 697,825
80% 649,166 716,756 649,701 714,498 675,164
90% 645,961 672,058 645,272 664,827 659,406

Full Simulation Period
b 693,557 808,507 677,515 773,481 730,930

Wet (32%) 681,264 798,706 671,961 814,689 716,090
Above Normal (16%) 695,288 877,818 667,580 672,509 737,636
Below Normal (13%) 714,092 853,837 706,305 770,540 720,160

Dry (24%) 700,321 793,075 673,307 779,975 730,735
Critical (15%) 688,221 738,826 680,932 785,458 766,013

Jun Jul Aug Sep Oct

10% 770,134 901,817 711,676 898,008 794,117
20% 724,855 898,185 695,895 798,763 780,450
30% 690,734 891,327 678,859 796,831 772,523
40% 676,812 870,404 673,090 792,899 750,487
50% 669,716 836,404 666,341 784,390 723,241
60% 663,144 788,345 658,547 765,741 717,918
70% 656,993 771,884 654,679 735,475 706,659
80% 649,854 716,101 649,439 717,944 678,833
90% 646,076 666,579 643,874 663,729 659,127

Full Simulation Period
b 692,635 812,012 676,616 772,849 730,814

Wet (32%) 680,868 800,227 672,396 811,606 716,996
Above Normal (16%) 693,934 879,555 669,258 677,001 736,147
Below Normal (13%) 711,870 853,587 698,826 768,514 721,756

Dry (24%) 700,592 799,785 671,768 782,232 732,190
Critical (15%) 685,828 746,640 681,449 781,048 760,986

Jun Jul Aug Sep Oct

10% -6,901 625 -5,887 -1,829 -1,880

20% 5,882 -10 3,633 -74 -7,185

30% -2,706 -176 1,497 -611 -2,120

40% -54 8,673 3,264 -306 -1,202

50% 176 13,876 3,656 67 -325

60% 117 8,068 492 1,714 -551

70% -95 14,616 169 -1,735 8,834
80% 688 -655 -262 3,447 3,670
90% 116 -5,479 -1,399 -1,098 -279

Full Simulation Period
b

-922 3,504 -899 -632 -116

Wet (32%) -395 1,521 435 -3,082 906
Above Normal (16%) -1,354 1,737 1,678 4,493 -1,490

Below Normal (13%) -2,221 -250 -7,479 -2,026 1,596
Dry (24%) 271 6,710 -1,539 2,257 1,455

Critical (15%) -2,393 7,814 517 -4,410 -5,028

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) 

Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-18-3. Sacramento River Keswick to Battle Creek Winter-run Fry Rearing 

WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-140 July 2015



Jun Jul Aug Sep Oct

10% 876,406 901,160 773,332 797,548 796,157
20% 776,331 896,584 725,284 795,630 795,690
30% 738,290 893,490 699,551 789,641 775,842
40% 697,773 869,905 681,701 776,581 765,083
50% 691,922 825,433 672,996 773,012 733,306
60% 675,636 788,743 662,654 752,858 720,847
70% 668,666 770,034 656,655 741,165 691,102
80% 655,558 709,353 652,439 731,472 673,098
90% 648,377 666,917 647,931 683,460 659,990

Full Simulation Period
b 721,892 809,850 693,890 757,176 734,070

Wet (32%) 684,230 790,092 690,232 736,710 727,056
Above Normal (16%) 742,799 882,394 699,981 745,101 736,594
Below Normal (13%) 781,782 866,782 748,090 765,601 721,622

Dry (24%) 731,750 807,978 667,680 777,057 726,140
Critical (15%) 709,514 725,002 689,215 773,742 771,159

Jun Jul Aug Sep Oct

10% 777,036 901,193 717,563 899,837 795,997
20% 718,973 898,195 692,261 798,837 787,634
30% 693,440 891,503 677,361 797,442 774,643
40% 676,866 861,731 669,826 793,205 751,689
50% 669,540 822,528 662,686 784,323 723,566
60% 663,027 780,278 658,055 764,027 718,470
70% 657,088 757,268 654,511 737,209 697,825
80% 649,166 716,756 649,701 714,498 675,164
90% 645,961 672,058 645,272 664,827 659,406

Full Simulation Period
b 693,557 808,507 677,515 773,481 730,930

Wet (32%) 681,264 798,706 671,961 814,689 716,090
Above Normal (16%) 695,288 877,818 667,580 672,509 737,636
Below Normal (13%) 714,092 853,837 706,305 770,540 720,160

Dry (24%) 700,321 793,075 673,307 779,975 730,735
Critical (15%) 688,221 738,826 680,932 785,458 766,013

Jun Jul Aug Sep Oct

10% -99,370 33 -55,769 102,290 -160

20% -57,358 1,611 -33,022 3,207 -8,056

30% -44,850 -1,987 -22,189 7,801 -1,199

40% -20,907 -8,174 -11,875 16,623 -13,394

50% -22,382 -2,905 -10,310 11,310 -9,740

60% -12,609 -8,465 -4,599 11,169 -2,377

70% -11,578 -12,766 -2,144 -3,956 6,723
80% -6,391 7,403 -2,738 -16,974 2,066
90% -2,416 5,140 -2,658 -18,633 -584

Full Simulation Period
b

-28,334 -1,343 -16,375 16,305 -3,140

Wet (32%) -2,966 8,614 -18,271 77,979 -10,966

Above Normal (16%) -47,511 -4,576 -32,401 -72,592 1,042
Below Normal (13%) -67,690 -12,945 -41,785 4,939 -1,462

Dry (24%) -31,428 -14,903 5,626 2,918 4,595
Critical (15%) -21,292 13,824 -8,282 11,716 -5,146

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) 

Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-18-4. Sacramento River Keswick to Battle Creek Winter-run Fry Rearing 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jun Jul Aug Sep Oct

10% 876,406 901,160 773,332 797,548 796,157
20% 776,331 896,584 725,284 795,630 795,690
30% 738,290 893,490 699,551 789,641 775,842
40% 697,773 869,905 681,701 776,581 765,083
50% 691,922 825,433 672,996 773,012 733,306
60% 675,636 788,743 662,654 752,858 720,847
70% 668,666 770,034 656,655 741,165 691,102
80% 655,558 709,353 652,439 731,472 673,098
90% 648,377 666,917 647,931 683,460 659,990

Full Simulation Period
b 721,892 809,850 693,890 757,176 734,070

Wet (32%) 684,230 790,092 690,232 736,710 727,056
Above Normal (16%) 742,799 882,394 699,981 745,101 736,594
Below Normal (13%) 781,782 866,782 748,090 765,601 721,622

Dry (24%) 731,750 807,978 667,680 777,057 726,140
Critical (15%) 709,514 725,002 689,215 773,742 771,159

Jun Jul Aug Sep Oct

10% 836,741 899,510 727,605 797,468 796,324
20% 781,724 896,550 703,158 796,434 794,109
30% 729,833 891,393 686,225 791,912 779,591
40% 695,713 875,296 678,223 781,233 765,717
50% 686,914 846,791 667,843 765,786 736,791
60% 675,468 784,215 659,052 742,936 719,822
70% 669,424 748,909 654,472 734,900 702,328
80% 659,182 714,469 649,448 718,903 670,559
90% 649,327 668,704 644,087 681,410 659,313

Full Simulation Period
b 717,540 810,069 681,516 753,158 734,416

Wet (32%) 688,352 796,318 681,089 728,495 729,723
Above Normal (16%) 725,393 879,251 680,452 746,488 733,224
Below Normal (13%) 768,531 863,925 703,989 741,636 724,975

Dry (24%) 731,434 811,551 670,579 782,547 723,409
Critical (15%) 702,373 713,077 681,222 775,404 772,877

Jun Jul Aug Sep Oct

10% -39,665 -1,650 -45,728 -79 167
20% 5,393 -34 -22,126 804 -1,581

30% -8,458 -2,097 -13,326 2,272 3,749
40% -2,060 5,390 -3,477 4,652 634
50% -5,007 21,359 -5,153 -7,226 3,485
60% -168 -4,528 -3,602 -9,922 -1,024

70% 758 -21,125 -2,182 -6,265 11,226
80% 3,624 5,116 -2,991 -12,568 -2,539

90% 950 1,787 -3,843 -2,050 -677

Full Simulation Period
b

-4,352 219 -12,374 -4,018 346

Wet (32%) 4,123 6,226 -9,143 -8,215 2,667
Above Normal (16%) -17,406 -3,143 -19,529 1,387 -3,371

Below Normal (13%) -13,251 -2,857 -44,100 -23,965 3,352
Dry (24%) -316 3,573 2,899 5,490 -2,731

Critical (15%) -7,141 -11,925 -7,992 1,662 1,718

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) 

Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-18-5. Sacramento River Keswick to Battle Creek Winter-run Fry Rearing 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jun Jul Aug Sep Oct

10% 876,406 901,160 773,332 797,548 796,157
20% 776,331 896,584 725,284 795,630 795,690
30% 738,290 893,490 699,551 789,641 775,842
40% 697,773 869,905 681,701 776,581 765,083
50% 691,922 825,433 672,996 773,012 733,306
60% 675,636 788,743 662,654 752,858 720,847
70% 668,666 770,034 656,655 741,165 691,102
80% 655,558 709,353 652,439 731,472 673,098
90% 648,377 666,917 647,931 683,460 659,990

Full Simulation Period
b 721,892 809,850 693,890 757,176 734,070

Wet (32%) 684,230 790,092 690,232 736,710 727,056
Above Normal (16%) 742,799 882,394 699,981 745,101 736,594
Below Normal (13%) 781,782 866,782 748,090 765,601 721,622

Dry (24%) 731,750 807,978 667,680 777,057 726,140
Critical (15%) 709,514 725,002 689,215 773,742 771,159

Jun Jul Aug Sep Oct

10% 770,134 901,817 711,676 898,008 794,117
20% 724,855 898,185 695,895 798,763 780,450
30% 690,734 891,327 678,859 796,831 772,523
40% 676,812 870,404 673,090 792,899 750,487
50% 669,716 836,404 666,341 784,390 723,241
60% 663,144 788,345 658,547 765,741 717,918
70% 656,993 771,884 654,679 735,475 706,659
80% 649,854 716,101 649,439 717,944 678,833
90% 646,076 666,579 643,874 663,729 659,127

Full Simulation Period
b 692,635 812,012 676,616 772,849 730,814

Wet (32%) 680,868 800,227 672,396 811,606 716,996
Above Normal (16%) 693,934 879,555 669,258 677,001 736,147
Below Normal (13%) 711,870 853,587 698,826 768,514 721,756

Dry (24%) 700,592 799,785 671,768 782,232 732,190
Critical (15%) 685,828 746,640 681,449 781,048 760,986

Jun Jul Aug Sep Oct

10% -106,271 657 -61,656 100,461 -2,040

20% -51,476 1,601 -29,389 3,133 -15,240

30% -47,556 -2,163 -20,692 7,191 -3,319

40% -20,961 499 -8,611 16,317 -14,596

50% -22,206 10,971 -6,655 11,378 -10,065

60% -12,492 -398 -4,107 12,883 -2,928

70% -11,673 1,850 -1,975 -5,691 15,557
80% -5,704 6,748 -3,000 -13,527 5,735
90% -2,301 -339 -4,057 -19,731 -863

Full Simulation Period
b

-29,257 2,162 -17,274 15,673 -3,256

Wet (32%) -3,361 10,135 -17,836 74,897 -10,060

Above Normal (16%) -48,865 -2,839 -30,723 -68,100 -448

Below Normal (13%) -69,911 -13,195 -49,263 2,913 133
Dry (24%) -31,157 -8,193 4,088 5,174 6,050

Critical (15%) -23,686 21,638 -7,765 7,306 -10,174

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

 (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second 

Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) 

Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if 

applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-18-6. Sacramento River Keswick to Battle Creek Winter-run Fry Rearing 

WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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2 
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C.19. Sacramento River Keswick to Battle Creek Winter-run 
Juvenile Rearing WUA  



Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,409 310,548 333,866 332,325 333,147 334,345 343,635 406,001 337,232 333,331 327,278
20% 275,553 304,116 333,613 329,892 332,381 333,897 334,074 345,721 334,537 332,947 320,140
30% 273,347 301,490 333,204 324,327 331,691 333,630 333,823 334,173 334,164 331,465 318,857
40% 271,058 296,100 325,708 319,153 325,671 333,011 333,510 333,834 333,782 327,257 317,814
50% 270,255 290,552 318,898 317,858 317,290 332,534 332,839 333,548 333,053 321,915 314,448
60% 269,605 286,716 302,253 314,069 311,767 332,361 332,294 333,096 332,276 319,453 310,951
70% 269,298 282,110 282,624 310,607 301,862 332,133 330,936 332,329 330,796 317,580 308,312
80% 268,669 280,522 275,260 307,905 283,840 319,063 330,384 330,323 316,822 312,690 302,041
90% 267,972 276,033 270,850 299,056 276,503 294,114 295,991 313,048 277,019 290,194 292,622

Full Simulation Period
b 273,329 292,177 307,770 316,470 312,474 328,615 331,119 339,565 327,071 320,338 311,336

Wet (32%) 272,361 288,310 276,743 312,401 309,295 323,698 336,149 351,851 326,362 319,734 305,516
Above Normal (16%) 269,796 285,110 298,518 317,662 308,331 328,318 319,568 348,458 315,498 317,233 311,676
Below Normal (13%) 270,444 286,371 326,567 314,953 310,253 331,533 332,329 321,114 328,121 323,284 312,272

Dry (24%) 273,990 300,321 330,631 316,127 314,960 331,492 329,935 332,518 331,233 325,539 314,892
Critical (15%) 280,799 299,959 329,688 325,958 321,745 332,123 333,597 331,969 333,247 313,644 316,790

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,861 310,030 333,916 332,462 333,251 343,398 343,713 407,678 337,747 333,424 322,687
20% 275,528 303,298 333,677 332,262 332,422 333,942 334,139 345,715 334,450 332,945 319,420
30% 271,975 298,945 333,445 326,577 332,262 333,598 333,805 334,195 334,169 331,224 318,162
40% 270,836 291,693 327,495 321,166 332,033 332,602 333,617 333,764 333,829 324,649 315,156
50% 269,910 286,071 324,919 318,776 324,963 332,433 332,740 333,331 333,016 320,063 312,731
60% 269,393 281,520 321,632 316,937 320,479 332,284 332,316 333,015 332,315 318,349 309,902
70% 269,168 278,857 320,301 310,233 317,892 332,146 330,865 332,257 330,122 316,027 307,003
80% 268,792 275,515 319,024 307,164 313,820 319,033 311,693 329,961 316,821 311,002 297,967
90% 268,269 273,309 299,287 300,948 309,156 307,873 286,720 306,586 275,987 288,344 286,561

Full Simulation Period
b 273,191 289,077 321,770 317,799 323,011 330,202 329,440 339,047 326,400 318,751 308,886

Wet (32%) 272,674 281,693 311,734 316,396 323,673 326,669 336,654 350,402 327,521 317,836 304,182
Above Normal (16%) 269,483 280,972 320,951 319,012 318,055 332,067 316,180 346,866 312,237 316,414 309,380
Below Normal (13%) 269,903 280,714 324,984 315,941 320,277 331,020 324,511 320,633 322,170 320,081 306,012

Dry (24%) 272,778 301,767 330,140 314,509 325,926 332,000 329,325 332,534 331,944 323,790 311,766
Critical (15%) 282,030 300,373 327,505 326,712 324,592 332,086 332,887 333,706 333,948 313,645 316,378

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 452 -518 50 137 104 9,054 78 1,677 515 92 -4,591

20% -25 -818 65 2,370 41 45 65 -6 -87 -1 -720

30% -1,373 -2,545 241 2,250 571 -32 -18 22 5 -241 -695

40% -222 -4,407 1,787 2,013 6,362 -410 107 -71 47 -2,608 -2,657

50% -346 -4,480 6,020 919 7,673 -101 -99 -217 -37 -1,852 -1,717

60% -212 -5,196 19,379 2,868 8,712 -78 22 -81 38 -1,104 -1,049

70% -129 -3,253 37,677 -374 16,030 13 -71 -72 -674 -1,552 -1,309

80% 123 -5,007 43,763 -741 29,980 -30 -18,691 -362 -1 -1,688 -4,074

90% 298 -2,723 28,437 1,892 32,652 13,759 -9,272 -6,462 -1,032 -1,850 -6,061

Full Simulation Period
b

-138 -3,099 14,000 1,329 10,537 1,586 -1,679 -518 -672 -1,588 -2,450

Wet (32%) 313 -6,616 34,991 3,995 14,379 2,971 504 -1,449 1,159 -1,899 -1,334

Above Normal (16%) -313 -4,138 22,434 1,350 9,725 3,749 -3,388 -1,593 -3,261 -818 -2,296

Below Normal (13%) -540 -5,657 -1,582 988 10,025 -513 -7,818 -480 -5,951 -3,203 -6,261

Dry (24%) -1,211 1,446 -491 -1,618 10,967 508 -610 16 711 -1,748 -3,126

Critical (15%) 1,231 414 -2,183 754 2,847 -36 -710 1,737 701 1 -412

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-19-1. Sacramento River Keswick to Battle Creek Winter-run Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,409 310,548 333,866 332,325 333,147 334,345 343,635 406,001 337,232 333,331 327,278
20% 275,553 304,116 333,613 329,892 332,381 333,897 334,074 345,721 334,537 332,947 320,140
30% 273,347 301,490 333,204 324,327 331,691 333,630 333,823 334,173 334,164 331,465 318,857
40% 271,058 296,100 325,708 319,153 325,671 333,011 333,510 333,834 333,782 327,257 317,814
50% 270,255 290,552 318,898 317,858 317,290 332,534 332,839 333,548 333,053 321,915 314,448
60% 269,605 286,716 302,253 314,069 311,767 332,361 332,294 333,096 332,276 319,453 310,951
70% 269,298 282,110 282,624 310,607 301,862 332,133 330,936 332,329 330,796 317,580 308,312
80% 268,669 280,522 275,260 307,905 283,840 319,063 330,384 330,323 316,822 312,690 302,041
90% 267,972 276,033 270,850 299,056 276,503 294,114 295,991 313,048 277,019 290,194 292,622

Full Simulation Period
b 273,329 292,177 307,770 316,470 312,474 328,615 331,119 339,565 327,071 320,338 311,336

Wet (32%) 272,361 288,310 276,743 312,401 309,295 323,698 336,149 351,851 326,362 319,734 305,516
Above Normal (16%) 269,796 285,110 298,518 317,662 308,331 328,318 319,568 348,458 315,498 317,233 311,676
Below Normal (13%) 270,444 286,371 326,567 314,953 310,253 331,533 332,329 321,114 328,121 323,284 312,272

Dry (24%) 273,990 300,321 330,631 316,127 314,960 331,492 329,935 332,518 331,233 325,539 314,892
Critical (15%) 280,799 299,959 329,688 325,958 321,745 332,123 333,597 331,969 333,247 313,644 316,790

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,548 306,963 333,805 332,323 333,602 342,915 345,788 408,067 337,808 333,426 322,181
20% 275,511 303,288 333,638 331,230 332,429 333,955 334,158 345,716 334,451 332,869 319,374
30% 273,778 295,705 333,364 326,457 332,317 333,634 333,865 334,108 334,183 331,604 318,125
40% 270,719 291,787 328,825 321,318 332,039 332,602 333,617 333,807 333,766 326,289 315,598
50% 269,805 289,384 322,723 318,089 328,566 332,381 332,947 333,536 332,924 320,368 312,735
60% 269,405 282,507 320,687 315,120 322,132 332,255 332,368 333,082 332,035 318,759 310,043
70% 269,239 279,447 318,959 310,972 318,054 332,037 331,005 332,140 329,953 316,628 304,355
80% 268,649 277,139 310,908 306,464 316,630 318,232 313,664 329,969 316,335 311,042 297,645
90% 267,841 275,321 302,839 300,568 310,263 309,357 287,114 308,295 275,987 288,602 286,112

Full Simulation Period
b 273,315 289,425 320,558 317,225 323,890 329,958 330,105 339,427 326,624 319,463 308,895

Wet (32%) 272,651 284,467 310,731 316,511 324,124 326,847 337,561 350,404 327,524 318,259 304,066
Above Normal (16%) 269,576 283,384 321,533 317,898 318,247 331,592 316,716 349,512 314,660 317,016 309,106
Below Normal (13%) 270,117 282,030 316,413 316,212 321,720 330,987 324,678 320,744 322,213 320,989 306,539

Dry (24%) 272,529 298,461 330,348 312,928 325,860 331,104 329,962 333,292 331,672 325,077 311,754
Critical (15%) 283,046 298,427 328,275 326,133 328,202 332,073 333,669 332,070 333,264 313,965 316,526

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 139 -3,585 -61 -2 455 8,570 2,152 2,066 576 95 -5,097

20% -42 -829 25 1,337 48 57 84 -5 -87 -78 -766

30% 431 -5,785 160 2,131 626 4 42 -65 19 139 -731

40% -338 -4,312 3,117 2,165 6,367 -409 107 -27 -17 -968 -2,216

50% -450 -1,168 3,825 231 11,276 -154 108 -12 -129 -1,547 -1,713

60% -200 -4,208 18,434 1,051 10,365 -106 74 -14 -242 -694 -909

70% -58 -2,662 36,335 365 16,192 -96 69 -189 -843 -952 -3,956

80% -20 -3,383 35,648 -1,440 32,790 -831 -16,721 -354 -487 -1,648 -4,397

90% -130 -712 31,989 1,511 33,759 15,242 -8,878 -4,753 -1,032 -1,592 -6,510

Full Simulation Period
b

-14 -2,752 12,788 754 11,416 1,342 -1,014 -138 -448 -875 -2,440

Wet (32%) 290 -3,843 33,988 4,109 14,829 3,149 1,411 -1,447 1,162 -1,475 -1,450

Above Normal (16%) -220 -1,726 23,015 236 9,917 3,274 -2,852 1,053 -839 -216 -2,570

Below Normal (13%) -327 -4,340 -10,154 1,258 11,467 -546 -7,651 -369 -5,909 -2,296 -5,734

Dry (24%) -1,460 -1,860 -283 -3,200 10,901 -388 27 774 439 -462 -3,138

Critical (15%) 2,248 -1,532 -1,413 175 6,457 -50 72 100 18 321 -264

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, 

if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-19-2. Sacramento River Keswick to Battle Creek Winter-run Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,409 310,548 333,866 332,325 333,147 334,345 343,635 406,001 337,232 333,331 327,278
20% 275,553 304,116 333,613 329,892 332,381 333,897 334,074 345,721 334,537 332,947 320,140
30% 273,347 301,490 333,204 324,327 331,691 333,630 333,823 334,173 334,164 331,465 318,857
40% 271,058 296,100 325,708 319,153 325,671 333,011 333,510 333,834 333,782 327,257 317,814
50% 270,255 290,552 318,898 317,858 317,290 332,534 332,839 333,548 333,053 321,915 314,448
60% 269,605 286,716 302,253 314,069 311,767 332,361 332,294 333,096 332,276 319,453 310,951
70% 269,298 282,110 282,624 310,607 301,862 332,133 330,936 332,329 330,796 317,580 308,312
80% 268,669 280,522 275,260 307,905 283,840 319,063 330,384 330,323 316,822 312,690 302,041
90% 267,972 276,033 270,850 299,056 276,503 294,114 295,991 313,048 277,019 290,194 292,622

Full Simulation Period
b 273,329 292,177 307,770 316,470 312,474 328,615 331,119 339,565 327,071 320,338 311,336

Wet (32%) 272,361 288,310 276,743 312,401 309,295 323,698 336,149 351,851 326,362 319,734 305,516
Above Normal (16%) 269,796 285,110 298,518 317,662 308,331 328,318 319,568 348,458 315,498 317,233 311,676
Below Normal (13%) 270,444 286,371 326,567 314,953 310,253 331,533 332,329 321,114 328,121 323,284 312,272

Dry (24%) 273,990 300,321 330,631 316,127 314,960 331,492 329,935 332,518 331,233 325,539 314,892
Critical (15%) 280,799 299,959 329,688 325,958 321,745 332,123 333,597 331,969 333,247 313,644 316,790

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,614 309,760 333,644 332,324 333,248 334,335 343,636 404,698 337,234 333,331 327,047
20% 275,546 305,085 333,530 326,377 332,395 333,889 334,131 345,858 334,536 332,947 320,076
30% 271,881 297,690 331,233 323,695 332,056 333,638 333,818 334,165 334,160 331,462 319,158
40% 270,896 294,640 324,022 318,911 325,408 333,025 333,529 333,827 333,780 327,527 318,043
50% 269,993 289,826 319,077 317,828 317,393 332,534 332,767 333,550 332,901 322,687 314,900
60% 269,522 285,237 303,604 314,451 311,105 332,386 332,296 333,105 332,292 319,462 311,269
70% 269,127 281,290 283,038 311,554 302,699 332,164 330,813 332,326 330,800 317,595 309,406
80% 268,430 279,532 275,283 308,452 284,296 319,923 324,619 330,321 316,824 312,705 305,843
90% 267,935 275,908 270,849 299,072 276,548 293,411 295,987 313,022 277,018 294,681 296,195

Full Simulation Period
b 273,023 291,158 307,533 316,163 312,649 328,449 331,075 339,618 327,024 320,862 312,618

Wet (32%) 272,131 288,249 276,894 312,809 308,867 323,073 335,856 351,959 326,489 319,729 305,490
Above Normal (16%) 270,004 285,571 299,452 316,353 308,887 327,918 319,903 348,226 315,369 317,233 312,228
Below Normal (13%) 270,444 287,598 325,805 314,908 310,401 331,677 332,253 321,556 328,058 322,983 312,751

Dry (24%) 273,852 297,208 330,152 316,163 315,514 331,644 329,932 332,499 330,991 326,277 318,479
Critical (15%) 279,206 296,694 328,224 324,373 322,201 332,386 333,646 331,977 333,254 316,278 318,592

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 204 -788 -222 -1 101 -10 0 -1,303 2 0 -231

20% -7 969 -83 -3,515 14 -8 57 137 -1 1 -64

30% -1,466 -3,799 -1,971 -632 365 8 -5 -8 -3 -3 301
40% -162 -1,459 -1,686 -242 -264 13 19 -8 -2 270 230
50% -263 -725 179 -30 103 0 -72 2 -152 772 452
60% -83 -1,479 1,351 382 -662 25 2 8 16 10 318
70% -171 -819 413 948 837 31 -123 -3 4 15 1,094
80% -239 -989 23 547 456 860 -5,766 -2 2 15 3,802
90% -37 -125 0 16 45 -703 -4 -26 0 4,486 3,573

Full Simulation Period
b

-307 -1,019 -237 -308 175 -167 -44 53 -47 524 1,282

Wet (32%) -230 -60 151 407 -428 -625 -294 108 127 -5 -26

Above Normal (16%) 208 461 934 -1,309 556 -400 335 -232 -130 0 552
Below Normal (13%) 0 1,227 -762 -45 148 145 -76 443 -64 -301 479

Dry (24%) -138 -3,113 -479 36 555 152 -3 -19 -242 738 3,587
Critical (15%) -1,593 -3,265 -1,464 -1,585 457 263 49 8 7 2,635 1,802

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, 

if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-19-3. Sacramento River Keswick to Battle Creek Winter-run Juvenile Rearing WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,861 310,030 333,916 332,462 333,251 343,398 343,713 407,678 337,747 333,424 322,687
20% 275,528 303,298 333,677 332,262 332,422 333,942 334,139 345,715 334,450 332,945 319,420
30% 271,975 298,945 333,445 326,577 332,262 333,598 333,805 334,195 334,169 331,224 318,162
40% 270,836 291,693 327,495 321,166 332,033 332,602 333,617 333,764 333,829 324,649 315,156
50% 269,910 286,071 324,919 318,776 324,963 332,433 332,740 333,331 333,016 320,063 312,731
60% 269,393 281,520 321,632 316,937 320,479 332,284 332,316 333,015 332,315 318,349 309,902
70% 269,168 278,857 320,301 310,233 317,892 332,146 330,865 332,257 330,122 316,027 307,003
80% 268,792 275,515 319,024 307,164 313,820 319,033 311,693 329,961 316,821 311,002 297,967
90% 268,269 273,309 299,287 300,948 309,156 307,873 286,720 306,586 275,987 288,344 286,561

Full Simulation Period
b 273,191 289,077 321,770 317,799 323,011 330,202 329,440 339,047 326,400 318,751 308,886

Wet (32%) 272,674 281,693 311,734 316,396 323,673 326,669 336,654 350,402 327,521 317,836 304,182
Above Normal (16%) 269,483 280,972 320,951 319,012 318,055 332,067 316,180 346,866 312,237 316,414 309,380
Below Normal (13%) 269,903 280,714 324,984 315,941 320,277 331,020 324,511 320,633 322,170 320,081 306,012

Dry (24%) 272,778 301,767 330,140 314,509 325,926 332,000 329,325 332,534 331,944 323,790 311,766
Critical (15%) 282,030 300,373 327,505 326,712 324,592 332,086 332,887 333,706 333,948 313,645 316,378

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,409 310,548 333,866 332,325 333,147 334,345 343,635 406,001 337,232 333,331 327,278
20% 275,553 304,116 333,613 329,892 332,381 333,897 334,074 345,721 334,537 332,947 320,140
30% 273,347 301,490 333,204 324,327 331,691 333,630 333,823 334,173 334,164 331,465 318,857
40% 271,058 296,100 325,708 319,153 325,671 333,011 333,510 333,834 333,782 327,257 317,814
50% 270,255 290,552 318,898 317,858 317,290 332,534 332,839 333,548 333,053 321,915 314,448
60% 269,605 286,716 302,253 314,069 311,767 332,361 332,294 333,096 332,276 319,453 310,951
70% 269,298 282,110 282,624 310,607 301,862 332,133 330,936 332,329 330,796 317,580 308,312
80% 268,669 280,522 275,260 307,905 283,840 319,063 330,384 330,323 316,822 312,690 302,041
90% 267,972 276,033 270,850 299,056 276,503 294,114 295,991 313,048 277,019 290,194 292,622

Full Simulation Period
b 273,329 292,177 307,770 316,470 312,474 328,615 331,119 339,565 327,071 320,338 311,336

Wet (32%) 272,361 288,310 276,743 312,401 309,295 323,698 336,149 351,851 326,362 319,734 305,516
Above Normal (16%) 269,796 285,110 298,518 317,662 308,331 328,318 319,568 348,458 315,498 317,233 311,676
Below Normal (13%) 270,444 286,371 326,567 314,953 310,253 331,533 332,329 321,114 328,121 323,284 312,272

Dry (24%) 273,990 300,321 330,631 316,127 314,960 331,492 329,935 332,518 331,233 325,539 314,892
Critical (15%) 280,799 299,959 329,688 325,958 321,745 332,123 333,597 331,969 333,247 313,644 316,790

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% -452 518 -50 -137 -104 -9,054 -78 -1,677 -515 -92 4,591
20% 25 818 -65 -2,370 -41 -45 -65 6 87 1 720
30% 1,373 2,545 -241 -2,250 -571 32 18 -22 -5 241 695
40% 222 4,407 -1,787 -2,013 -6,362 410 -107 71 -47 2,608 2,657
50% 346 4,480 -6,020 -919 -7,673 101 99 217 37 1,852 1,717
60% 212 5,196 -19,379 -2,868 -8,712 78 -22 81 -38 1,104 1,049
70% 129 3,253 -37,677 374 -16,030 -13 71 72 674 1,552 1,309
80% -123 5,007 -43,763 741 -29,980 30 18,691 362 1 1,688 4,074
90% -298 2,723 -28,437 -1,892 -32,652 -13,759 9,272 6,462 1,032 1,850 6,061

Full Simulation Period
b 138 3,099 -14,000 -1,329 -10,537 -1,586 1,679 518 672 1,588 2,450

Wet (32%) -313 6,616 -34,991 -3,995 -14,379 -2,971 -504 1,449 -1,159 1,899 1,334
Above Normal (16%) 313 4,138 -22,434 -1,350 -9,725 -3,749 3,388 1,593 3,261 818 2,296
Below Normal (13%) 540 5,657 1,582 -988 -10,025 513 7,818 480 5,951 3,203 6,261

Dry (24%) 1,211 -1,446 491 1,618 -10,967 -508 610 -16 -711 1,748 3,126
Critical (15%) -1,231 -414 2,183 -754 -2,847 36 710 -1,737 -701 -1 412

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, 

if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-19-4. Sacramento River Keswick to Battle Creek Winter-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,861 310,030 333,916 332,462 333,251 343,398 343,713 407,678 337,747 333,424 322,687
20% 275,528 303,298 333,677 332,262 332,422 333,942 334,139 345,715 334,450 332,945 319,420
30% 271,975 298,945 333,445 326,577 332,262 333,598 333,805 334,195 334,169 331,224 318,162
40% 270,836 291,693 327,495 321,166 332,033 332,602 333,617 333,764 333,829 324,649 315,156
50% 269,910 286,071 324,919 318,776 324,963 332,433 332,740 333,331 333,016 320,063 312,731
60% 269,393 281,520 321,632 316,937 320,479 332,284 332,316 333,015 332,315 318,349 309,902
70% 269,168 278,857 320,301 310,233 317,892 332,146 330,865 332,257 330,122 316,027 307,003
80% 268,792 275,515 319,024 307,164 313,820 319,033 311,693 329,961 316,821 311,002 297,967
90% 268,269 273,309 299,287 300,948 309,156 307,873 286,720 306,586 275,987 288,344 286,561

Full Simulation Period
b 273,191 289,077 321,770 317,799 323,011 330,202 329,440 339,047 326,400 318,751 308,886

Wet (32%) 272,674 281,693 311,734 316,396 323,673 326,669 336,654 350,402 327,521 317,836 304,182
Above Normal (16%) 269,483 280,972 320,951 319,012 318,055 332,067 316,180 346,866 312,237 316,414 309,380
Below Normal (13%) 269,903 280,714 324,984 315,941 320,277 331,020 324,511 320,633 322,170 320,081 306,012

Dry (24%) 272,778 301,767 330,140 314,509 325,926 332,000 329,325 332,534 331,944 323,790 311,766
Critical (15%) 282,030 300,373 327,505 326,712 324,592 332,086 332,887 333,706 333,948 313,645 316,378

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,548 306,963 333,805 332,323 333,602 342,915 345,788 408,067 337,808 333,426 322,181
20% 275,511 303,288 333,638 331,230 332,429 333,955 334,158 345,716 334,451 332,869 319,374
30% 273,778 295,705 333,364 326,457 332,317 333,634 333,865 334,108 334,183 331,604 318,125
40% 270,719 291,787 328,825 321,318 332,039 332,602 333,617 333,807 333,766 326,289 315,598
50% 269,805 289,384 322,723 318,089 328,566 332,381 332,947 333,536 332,924 320,368 312,735
60% 269,405 282,507 320,687 315,120 322,132 332,255 332,368 333,082 332,035 318,759 310,043
70% 269,239 279,447 318,959 310,972 318,054 332,037 331,005 332,140 329,953 316,628 304,355
80% 268,649 277,139 310,908 306,464 316,630 318,232 313,664 329,969 316,335 311,042 297,645
90% 267,841 275,321 302,839 300,568 310,263 309,357 287,114 308,295 275,987 288,602 286,112

Full Simulation Period
b 273,315 289,425 320,558 317,225 323,890 329,958 330,105 339,427 326,624 319,463 308,895

Wet (32%) 272,651 284,467 310,731 316,511 324,124 326,847 337,561 350,404 327,524 318,259 304,066
Above Normal (16%) 269,576 283,384 321,533 317,898 318,247 331,592 316,716 349,512 314,660 317,016 309,106
Below Normal (13%) 270,117 282,030 316,413 316,212 321,720 330,987 324,678 320,744 322,213 320,989 306,539

Dry (24%) 272,529 298,461 330,348 312,928 325,860 331,104 329,962 333,292 331,672 325,077 311,754
Critical (15%) 283,046 298,427 328,275 326,133 328,202 332,073 333,669 332,070 333,264 313,965 316,526

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% -313 -3,067 -111 -139 352 -483 2,074 389 61 2 -507

20% -17 -11 -40 -1,033 8 13 19 1 0 -77 -46

30% 1,804 -3,240 -81 -120 56 36 60 -87 14 380 -37

40% -117 94 1,330 152 5 0 0 43 -63 1,640 441
50% -104 3,312 -2,196 -687 3,603 -53 208 205 -92 304 5
60% 12 988 -945 -1,818 1,653 -28 52 67 -280 410 141
70% 71 591 -1,341 739 162 -109 140 -117 -168 600 -2,648

80% -143 1,624 -8,116 -699 2,810 -801 1,971 8 -486 40 -323

90% -428 2,011 3,552 -380 1,107 1,484 394 1,709 0 258 -449

Full Simulation Period
b 124 347 -1,212 -575 879 -244 665 380 224 712 9

Wet (32%) -23 2,773 -1,003 114 450 178 907 2 3 424 -116

Above Normal (16%) 93 2,412 582 -1,114 192 -475 535 2,646 2,423 602 -274

Below Normal (13%) 213 1,317 -8,572 271 1,442 -33 168 111 42 908 527
Dry (24%) -249 -3,306 208 -1,582 -66 -896 637 758 -273 1,287 -12

Critical (15%) 1,016 -1,946 770 -579 3,610 -13 782 -1,637 -684 320 149

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, 

if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-19-5. Sacramento River Keswick to Battle Creek Winter-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,861 310,030 333,916 332,462 333,251 343,398 343,713 407,678 337,747 333,424 322,687
20% 275,528 303,298 333,677 332,262 332,422 333,942 334,139 345,715 334,450 332,945 319,420
30% 271,975 298,945 333,445 326,577 332,262 333,598 333,805 334,195 334,169 331,224 318,162
40% 270,836 291,693 327,495 321,166 332,033 332,602 333,617 333,764 333,829 324,649 315,156
50% 269,910 286,071 324,919 318,776 324,963 332,433 332,740 333,331 333,016 320,063 312,731
60% 269,393 281,520 321,632 316,937 320,479 332,284 332,316 333,015 332,315 318,349 309,902
70% 269,168 278,857 320,301 310,233 317,892 332,146 330,865 332,257 330,122 316,027 307,003
80% 268,792 275,515 319,024 307,164 313,820 319,033 311,693 329,961 316,821 311,002 297,967
90% 268,269 273,309 299,287 300,948 309,156 307,873 286,720 306,586 275,987 288,344 286,561

Full Simulation Period
b 273,191 289,077 321,770 317,799 323,011 330,202 329,440 339,047 326,400 318,751 308,886

Wet (32%) 272,674 281,693 311,734 316,396 323,673 326,669 336,654 350,402 327,521 317,836 304,182
Above Normal (16%) 269,483 280,972 320,951 319,012 318,055 332,067 316,180 346,866 312,237 316,414 309,380
Below Normal (13%) 269,903 280,714 324,984 315,941 320,277 331,020 324,511 320,633 322,170 320,081 306,012

Dry (24%) 272,778 301,767 330,140 314,509 325,926 332,000 329,325 332,534 331,944 323,790 311,766
Critical (15%) 282,030 300,373 327,505 326,712 324,592 332,086 332,887 333,706 333,948 313,645 316,378

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% 281,614 309,760 333,644 332,324 333,248 334,335 343,636 404,698 337,234 333,331 327,047
20% 275,546 305,085 333,530 326,377 332,395 333,889 334,131 345,858 334,536 332,947 320,076
30% 271,881 297,690 331,233 323,695 332,056 333,638 333,818 334,165 334,160 331,462 319,158
40% 270,896 294,640 324,022 318,911 325,408 333,025 333,529 333,827 333,780 327,527 318,043
50% 269,993 289,826 319,077 317,828 317,393 332,534 332,767 333,550 332,901 322,687 314,900
60% 269,522 285,237 303,604 314,451 311,105 332,386 332,296 333,105 332,292 319,462 311,269
70% 269,127 281,290 283,038 311,554 302,699 332,164 330,813 332,326 330,800 317,595 309,406
80% 268,430 279,532 275,283 308,452 284,296 319,923 324,619 330,321 316,824 312,705 305,843
90% 267,935 275,908 270,849 299,072 276,548 293,411 295,987 313,022 277,018 294,681 296,195

Full Simulation Period
b 273,023 291,158 307,533 316,163 312,649 328,449 331,075 339,618 327,024 320,862 312,618

Wet (32%) 272,131 288,249 276,894 312,809 308,867 323,073 335,856 351,959 326,489 319,729 305,490
Above Normal (16%) 270,004 285,571 299,452 316,353 308,887 327,918 319,903 348,226 315,369 317,233 312,228
Below Normal (13%) 270,444 287,598 325,805 314,908 310,401 331,677 332,253 321,556 328,058 322,983 312,751

Dry (24%) 273,852 297,208 330,152 316,163 315,514 331,644 329,932 332,499 330,991 326,277 318,479
Critical (15%) 279,206 296,694 328,224 324,373 322,201 332,386 333,646 331,977 333,254 316,278 318,592

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

10% -248 -270 -272 -138 -3 -9,063 -78 -2,979 -513 -93 4,360
20% 18 1,787 -148 -5,885 -27 -53 -8 144 86 2 656
30% -93 -1,255 -2,212 -2,882 -206 40 13 -31 -8 238 996
40% 60 2,948 -3,473 -2,255 -6,625 423 -88 63 -49 2,878 2,887
50% 83 3,755 -5,842 -949 -7,569 101 28 219 -115 2,624 2,169
60% 129 3,717 -18,028 -2,486 -9,374 102 -20 89 -22 1,114 1,367
70% -42 2,433 -37,263 1,322 -15,193 18 -53 69 678 1,567 2,403
80% -362 4,018 -43,741 1,288 -29,524 890 12,925 360 3 1,703 7,876
90% -334 2,598 -28,438 -1,876 -32,608 -14,462 9,268 6,436 1,031 6,336 9,633

Full Simulation Period
b

-168 2,081 -14,237 -1,637 -10,362 -1,753 1,635 572 625 2,111 3,732

Wet (32%) -543 6,556 -34,840 -3,588 -14,806 -3,596 -798 1,557 -1,032 1,894 1,308
Above Normal (16%) 521 4,599 -21,499 -2,659 -9,169 -4,149 3,723 1,360 3,132 819 2,849
Below Normal (13%) 541 6,884 820 -1,033 -9,877 657 7,742 923 5,887 2,902 6,739

Dry (24%) 1,073 -4,559 12 1,654 -10,412 -356 608 -35 -953 2,486 6,713
Critical (15%) -2,824 -3,679 719 -2,339 -2,390 299 759 -1,729 -694 2,633 2,215

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, 

if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-19-6. Sacramento River Keswick to Battle Creek Winter-run Juvenile Rearing WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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C.20. Sacramento River Keswick to Battle Creek Steelhead 
Spawning WUA  



Dec Jan Feb Mar Apr

10% 284,003 283,850 283,906 283,720 288,661
20% 283,181 282,795 282,695 282,397 287,127
30% 282,459 282,332 279,490 281,396 284,250
40% 282,376 278,850 278,481 277,972 283,373
50% 282,141 278,118 277,975 277,095 282,287
60% 278,213 277,481 277,014 275,560 280,816
70% 277,640 267,834 211,869 264,478 277,970
80% 244,866 184,430 55,367 185,310 265,132
90% 107,093 64,327 32,581 79,382 229,156

Full Simulation Period
b 247,895 233,554 212,942 237,022 265,821

Wet (32%) 192,399 159,564 152,615 171,965 241,241
Above Normal (16%) 247,134 234,295 145,325 237,752 271,943
Below Normal (13%) 283,008 281,449 242,651 273,115 282,683

Dry (24%) 281,745 275,791 279,846 277,609 279,748
Critical (15%) 280,361 278,767 278,161 276,459 273,780

Dec Jan Feb Mar Apr

10% 283,825 283,692 283,688 283,752 288,534
20% 283,110 282,670 282,430 282,403 287,353
30% 282,562 282,084 280,077 281,381 285,527
40% 282,388 278,318 278,535 277,864 282,953
50% 282,032 277,926 277,845 277,120 281,603
60% 278,253 277,179 276,604 275,295 280,577
70% 277,460 251,254 166,379 260,748 277,249
80% 198,591 121,599 55,376 172,463 261,272
90% 66,294 63,045 32,413 76,741 229,829

Full Simulation Period
b 240,825 226,093 210,150 234,149 265,878

Wet (32%) 168,495 147,240 149,720 171,420 242,092
Above Normal (16%) 250,290 218,468 138,235 225,962 271,985
Below Normal (13%) 283,338 272,964 236,455 263,040 279,616

Dry (24%) 281,639 276,021 279,970 279,003 280,203
Critical (15%) 280,295 279,024 278,508 277,688 274,335

Dec Jan Feb Mar Apr

10% -178 -158 -219 32 -127

20% -72 -125 -265 6 226
30% 103 -248 587 -15 1,277
40% 12 -532 54 -108 -419

50% -109 -192 -130 25 -684

60% 40 -302 -410 -265 -239

70% -180 -16,580 -45,490 -3,730 -721

80% -46,276 -62,830 9 -12,847 -3,861

90% -40,799 -1,282 -169 -2,641 672

Full Simulation Period
b

-7,070 -7,461 -2,792 -2,874 57

Wet (32%) -23,903 -12,323 -2,895 -545 851
Above Normal (16%) 3,156 -15,827 -7,090 -11,790 42
Below Normal (13%) 330 -8,485 -6,195 -10,075 -3,067

Dry (24%) -106 230 124 1,394 455
Critical (15%) -66 257 347 1,230 555

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-20-1. Sacramento River Keswick to Battle Creek Steelhead 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 284,003 283,850 283,906 283,720 288,661
20% 283,181 282,795 282,695 282,397 287,127
30% 282,459 282,332 279,490 281,396 284,250
40% 282,376 278,850 278,481 277,972 283,373
50% 282,141 278,118 277,975 277,095 282,287
60% 278,213 277,481 277,014 275,560 280,816
70% 277,640 267,834 211,869 264,478 277,970
80% 244,866 184,430 55,367 185,310 265,132
90% 107,093 64,327 32,581 79,382 229,156

Full Simulation Period
b 247,895 233,554 212,942 237,022 265,821

Wet (32%) 192,399 159,564 152,615 171,965 241,241
Above Normal (16%) 247,134 234,295 145,325 237,752 271,943
Below Normal (13%) 283,008 281,449 242,651 273,115 282,683

Dry (24%) 281,745 275,791 279,846 277,609 279,748
Critical (15%) 280,361 278,767 278,161 276,459 273,780

Dec Jan Feb Mar Apr

10% 284,086 283,694 283,700 283,704 288,883
20% 283,245 282,654 282,435 282,378 287,252
30% 282,724 282,080 279,196 280,380 284,215
40% 282,459 278,345 278,348 277,833 283,083
50% 282,147 277,802 277,801 276,976 282,043
60% 278,265 277,210 276,618 275,187 280,823
70% 277,537 251,649 175,771 260,051 277,242
80% 197,415 122,335 55,377 172,624 261,399
90% 65,797 55,625 32,308 76,698 229,934

Full Simulation Period
b 240,753 226,253 211,064 233,536 265,789

Wet (32%) 168,150 146,128 149,722 171,421 241,868
Above Normal (16%) 249,835 222,219 143,070 223,943 271,783
Below Normal (13%) 283,380 273,509 238,589 262,750 279,640

Dry (24%) 282,007 275,752 279,462 278,712 280,243
Critical (15%) 280,392 278,414 278,402 276,442 274,339

Dec Jan Feb Mar Apr

10% 84 -157 -206 -16 221
20% 64 -141 -260 -19 125
30% 265 -252 -294 -1,016 -35

40% 83 -505 -133 -139 -289

50% 6 -316 -174 -119 -243

60% 52 -272 -397 -374 7
70% -103 -16,185 -36,098 -4,428 -729

80% -47,452 -62,095 10 -12,686 -3,734

90% -41,296 -8,702 -273 -2,685 778

Full Simulation Period
b

-7,142 -7,301 -1,878 -3,486 -32

Wet (32%) -24,249 -13,436 -2,893 -544 627
Above Normal (16%) 2,701 -12,076 -2,255 -13,809 -160

Below Normal (13%) 372 -7,940 -4,062 -10,365 -3,043

Dry (24%) 262 -39 -384 1,103 495
Critical (15%) 31 -354 240 -17 560

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-20-2. Sacramento River Keswick to Battle Creek Steelhead 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 284,003 283,850 283,906 283,720 288,661
20% 283,181 282,795 282,695 282,397 287,127
30% 282,459 282,332 279,490 281,396 284,250
40% 282,376 278,850 278,481 277,972 283,373
50% 282,141 278,118 277,975 277,095 282,287
60% 278,213 277,481 277,014 275,560 280,816
70% 277,640 267,834 211,869 264,478 277,970
80% 244,866 184,430 55,367 185,310 265,132
90% 107,093 64,327 32,581 79,382 229,156

Full Simulation Period
b 247,895 233,554 212,942 237,022 265,821

Wet (32%) 192,399 159,564 152,615 171,965 241,241
Above Normal (16%) 247,134 234,295 145,325 237,752 271,943
Below Normal (13%) 283,008 281,449 242,651 273,115 282,683

Dry (24%) 281,745 275,791 279,846 277,609 279,748
Critical (15%) 280,361 278,767 278,161 276,459 273,780

Dec Jan Feb Mar Apr

10% 283,695 283,872 283,905 283,719 288,857
20% 283,071 282,793 282,644 282,397 287,345
30% 282,458 282,342 279,474 281,412 284,024
40% 282,387 278,745 278,479 277,976 283,374
50% 282,150 278,033 277,977 277,096 282,292
60% 278,212 277,370 277,020 275,566 280,871
70% 277,590 267,152 213,137 264,485 278,054
80% 246,462 185,037 55,368 184,434 266,196
90% 112,101 64,324 32,936 79,380 229,953

Full Simulation Period
b 247,897 233,696 212,856 236,783 266,445

Wet (32%) 192,944 160,365 152,776 171,721 241,242
Above Normal (16%) 246,417 233,814 145,163 237,223 271,959
Below Normal (13%) 282,882 281,513 241,731 273,125 283,015

Dry (24%) 281,699 275,796 279,874 277,282 279,778
Critical (15%) 280,159 278,454 278,199 276,460 277,667

Dec Jan Feb Mar Apr

10% -308 22 -1 0 195
20% -110 -2 -51 0 218
30% -1 11 -17 17 -226

40% 11 -105 -2 4 1
50% 10 -85 2 1 5
60% -2 -111 6 6 55
70% -50 -682 1,268 7 84
80% 1,596 607 1 -876 1,063
90% 5,007 -3 355 -2 797

Full Simulation Period
b 1 142 -86 -240 623

Wet (32%) 545 801 161 -245 1
Above Normal (16%) -717 -481 -162 -529 16
Below Normal (13%) -126 64 -920 10 331

Dry (24%) -46 5 28 -327 30
Critical (15%) -203 -313 37 1 3,888

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-20-3. Sacramento River Keswick to Battle Creek Steelhead 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 283,825 283,692 283,688 283,752 288,534
20% 283,110 282,670 282,430 282,403 287,353
30% 282,562 282,084 280,077 281,381 285,527
40% 282,388 278,318 278,535 277,864 282,953
50% 282,032 277,926 277,845 277,120 281,603
60% 278,253 277,179 276,604 275,295 280,577
70% 277,460 251,254 166,379 260,748 277,249
80% 198,591 121,599 55,376 172,463 261,272
90% 66,294 63,045 32,413 76,741 229,829

Full Simulation Period
b 240,825 226,093 210,150 234,149 265,878

Wet (32%) 168,495 147,240 149,720 171,420 242,092
Above Normal (16%) 250,290 218,468 138,235 225,962 271,985
Below Normal (13%) 283,338 272,964 236,455 263,040 279,616

Dry (24%) 281,639 276,021 279,970 279,003 280,203
Critical (15%) 280,295 279,024 278,508 277,688 274,335

Dec Jan Feb Mar Apr

10% 284,003 283,850 283,906 283,720 288,661
20% 283,181 282,795 282,695 282,397 287,127
30% 282,459 282,332 279,490 281,396 284,250
40% 282,376 278,850 278,481 277,972 283,373
50% 282,141 278,118 277,975 277,095 282,287
60% 278,213 277,481 277,014 275,560 280,816
70% 277,640 267,834 211,869 264,478 277,970
80% 244,866 184,430 55,367 185,310 265,132
90% 107,093 64,327 32,581 79,382 229,156

Full Simulation Period
b 247,895 233,554 212,942 237,022 265,821

Wet (32%) 192,399 159,564 152,615 171,965 241,241
Above Normal (16%) 247,134 234,295 145,325 237,752 271,943
Below Normal (13%) 283,008 281,449 242,651 273,115 282,683

Dry (24%) 281,745 275,791 279,846 277,609 279,748
Critical (15%) 280,361 278,767 278,161 276,459 273,780

Dec Jan Feb Mar Apr

10% 178 158 219 -32 127
20% 72 125 265 -6 -226

30% -103 248 -587 15 -1,277

40% -12 532 -54 108 419
50% 109 192 130 -25 684
60% -40 302 410 265 239
70% 180 16,580 45,490 3,730 721
80% 46,276 62,830 -9 12,847 3,861
90% 40,799 1,282 169 2,641 -672

Full Simulation Period
b 7,070 7,461 2,792 2,874 -57

Wet (32%) 23,903 12,323 2,895 545 -851

Above Normal (16%) -3,156 15,827 7,090 11,790 -42

Below Normal (13%) -330 8,485 6,195 10,075 3,067
Dry (24%) 106 -230 -124 -1,394 -455

Critical (15%) 66 -257 -347 -1,230 -555

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-20-4. Sacramento River Keswick to Battle Creek Steelhead 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 283,825 283,692 283,688 283,752 288,534
20% 283,110 282,670 282,430 282,403 287,353
30% 282,562 282,084 280,077 281,381 285,527
40% 282,388 278,318 278,535 277,864 282,953
50% 282,032 277,926 277,845 277,120 281,603
60% 278,253 277,179 276,604 275,295 280,577
70% 277,460 251,254 166,379 260,748 277,249
80% 198,591 121,599 55,376 172,463 261,272
90% 66,294 63,045 32,413 76,741 229,829

Full Simulation Period
b 240,825 226,093 210,150 234,149 265,878

Wet (32%) 168,495 147,240 149,720 171,420 242,092
Above Normal (16%) 250,290 218,468 138,235 225,962 271,985
Below Normal (13%) 283,338 272,964 236,455 263,040 279,616

Dry (24%) 281,639 276,021 279,970 279,003 280,203
Critical (15%) 280,295 279,024 278,508 277,688 274,335

Dec Jan Feb Mar Apr

10% 284,086 283,694 283,700 283,704 288,883
20% 283,245 282,654 282,435 282,378 287,252
30% 282,724 282,080 279,196 280,380 284,215
40% 282,459 278,345 278,348 277,833 283,083
50% 282,147 277,802 277,801 276,976 282,043
60% 278,265 277,210 276,618 275,187 280,823
70% 277,537 251,649 175,771 260,051 277,242
80% 197,415 122,335 55,377 172,624 261,399
90% 65,797 55,625 32,308 76,698 229,934

Full Simulation Period
b 240,753 226,253 211,064 233,536 265,789

Wet (32%) 168,150 146,128 149,722 171,421 241,868
Above Normal (16%) 249,835 222,219 143,070 223,943 271,783
Below Normal (13%) 283,380 273,509 238,589 262,750 279,640

Dry (24%) 282,007 275,752 279,462 278,712 280,243
Critical (15%) 280,392 278,414 278,402 276,442 274,339

Dec Jan Feb Mar Apr

10% 262 1 12 -48 349
20% 136 -16 5 -25 -101

30% 162 -4 -881 -1,001 -1,312

40% 71 27 -187 -31 130
50% 115 -124 -44 -144 441
60% 12 31 14 -108 246
70% 78 395 9,392 -697 -7

80% -1,176 736 2 161 127
90% -497 -7,420 -104 -43 106

Full Simulation Period
b

-72 160 914 -612 -89

Wet (32%) -346 -1,113 2 1 -224

Above Normal (16%) -455 3,751 4,835 -2,019 -202

Below Normal (13%) 42 546 2,133 -290 24
Dry (24%) 368 -269 -508 -291 40

Critical (15%) 97 -611 -106 -1,247 5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-20-5. Sacramento River Keswick to Battle Creek Steelhead 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 283,825 283,692 283,688 283,752 288,534
20% 283,110 282,670 282,430 282,403 287,353
30% 282,562 282,084 280,077 281,381 285,527
40% 282,388 278,318 278,535 277,864 282,953
50% 282,032 277,926 277,845 277,120 281,603
60% 278,253 277,179 276,604 275,295 280,577
70% 277,460 251,254 166,379 260,748 277,249
80% 198,591 121,599 55,376 172,463 261,272
90% 66,294 63,045 32,413 76,741 229,829

Full Simulation Period
b 240,825 226,093 210,150 234,149 265,878

Wet (32%) 168,495 147,240 149,720 171,420 242,092
Above Normal (16%) 250,290 218,468 138,235 225,962 271,985
Below Normal (13%) 283,338 272,964 236,455 263,040 279,616

Dry (24%) 281,639 276,021 279,970 279,003 280,203
Critical (15%) 280,295 279,024 278,508 277,688 274,335

Dec Jan Feb Mar Apr

10% 283,695 283,872 283,905 283,719 288,857
20% 283,071 282,793 282,644 282,397 287,345
30% 282,458 282,342 279,474 281,412 284,024
40% 282,387 278,745 278,479 277,976 283,374
50% 282,150 278,033 277,977 277,096 282,292
60% 278,212 277,370 277,020 275,566 280,871
70% 277,590 267,152 213,137 264,485 278,054
80% 246,462 185,037 55,368 184,434 266,196
90% 112,101 64,324 32,936 79,380 229,953

Full Simulation Period
b 247,897 233,696 212,856 236,783 266,445

Wet (32%) 192,944 160,365 152,776 171,721 241,242
Above Normal (16%) 246,417 233,814 145,163 237,223 271,959
Below Normal (13%) 282,882 281,513 241,731 273,125 283,015

Dry (24%) 281,699 275,796 279,874 277,282 279,778
Critical (15%) 280,159 278,454 278,199 276,460 277,667

Dec Jan Feb Mar Apr

10% -130 180 218 -33 323
20% -39 123 214 -6 -8

30% -104 259 -603 31 -1,503

40% -1 427 -56 112 420
50% 119 108 132 -24 689
60% -42 191 416 271 294
70% 130 15,898 46,758 3,737 805
80% 47,872 63,437 -8 11,971 4,924
90% 45,806 1,279 523 2,639 124

Full Simulation Period
b 7,071 7,603 2,706 2,634 566

Wet (32%) 24,448 13,125 3,056 301 -850

Above Normal (16%) -3,873 15,346 6,928 11,261 -26

Below Normal (13%) -456 8,549 5,275 10,085 3,399
Dry (24%) 61 -225 -96 -1,721 -425

Critical (15%) -136 -570 -309 -1,228 3,333

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-20-6. Sacramento River Keswick to Battle Creek Steelhead 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-157 July 2015



1 

2 
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C.21. Feather River Low Flow Channel Steelhead Spawning 
WUA  



Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-21-1. Feather River Low Flow Channel Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-159 July 2015



Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-21-2. Feather River Low Flow Channel Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-21-3. Feather River Low Flow Channel Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-21-4. Feather River Low Flow Channel Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-21-5. Feather River Low Flow Channel Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 989,930 989,930 989,930 989,930 1,031,830
20% 989,930 989,930 989,930 989,930 1,031,830
30% 989,930 989,930 989,930 989,930 1,031,830
40% 989,930 989,930 989,930 989,930 1,031,830
50% 989,930 989,930 989,930 989,930 1,031,830
60% 989,930 989,930 989,930 989,930 1,031,830
70% 989,930 989,930 989,930 989,930 1,031,830
80% 989,930 989,930 989,930 989,930 1,031,830
90% 989,930 989,930 989,930 989,930 1,031,830

Full Simulation Period
b 989,930 989,930 989,930 989,930 1,031,830

Wet (32%) 989,930 989,930 989,930 989,930 1,031,830
Above Normal (16%) 989,930 989,930 989,930 989,930 1,031,830
Below Normal (13%) 989,930 989,930 989,930 989,930 1,031,830

Dry (24%) 989,930 989,930 989,930 989,930 1,031,830
Critical (15%) 989,930 989,930 989,930 989,930 1,031,830

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 0
60% 0 0 0 0 0
70% 0 0 0 0 0
80% 0 0 0 0 0
90% 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0

Wet (32%) 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0

Dry (24%) 0 0 0 0 0
Critical (15%) 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-21-6. Feather River Low Flow Channel Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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1 

2 
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C.22. Feather River below Thermalito Steelhead Spawning 
WUA  



Dec Jan Feb Mar Apr

10% 12,720,766 12,721,614 12,721,614 12,779,678 12,803,513
20% 11,745,270 12,526,345 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 9,023,130 12,186,561
60% 9,023,130 9,023,130 9,023,130 2,838,055 8,393,389
70% 8,290,557 9,023,130 3,272,385 1,496,381 4,954,680
80% 3,348,126 7,376,589 1,243,430 1,243,430 3,384,015
90% 2,485,131 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 8,080,119 8,683,292 7,368,326 6,446,685 8,791,643

Wet (32%) 7,195,939 5,088,091 2,722,063 1,636,105 4,687,997
Above Normal (16%) 7,457,219 9,151,953 7,423,853 3,543,420 9,577,740
Below Normal (13%) 7,921,910 9,535,341 9,564,818 9,047,043 11,082,428

Dry (24%) 8,704,412 10,677,103 10,202,343 10,867,037 11,180,445
Critical (15%) 9,775,191 11,861,114 10,638,263 10,263,894 10,750,046

Dec Jan Feb Mar Apr

10% 12,693,583 12,721,614 12,721,614 12,779,678 12,682,284
20% 10,812,258 11,745,270 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 5,358,559 11,441,060
60% 9,023,130 9,023,130 6,386,814 2,234,946 8,119,357
70% 6,351,528 9,023,130 1,686,441 1,243,430 4,795,349
80% 3,557,354 4,321,929 1,243,430 1,243,430 3,301,748
90% 2,584,419 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 7,875,580 8,488,265 7,049,394 6,165,565 8,656,926

Wet (32%) 6,475,224 4,660,130 2,557,186 1,540,475 4,698,637
Above Normal (16%) 7,237,916 8,821,531 6,536,707 2,312,091 8,936,674
Below Normal (13%) 9,201,788 9,606,823 8,113,263 8,711,821 10,746,662

Dry (24%) 8,682,666 10,677,103 10,207,501 10,769,606 11,471,039
Critical (15%) 9,039,653 11,748,115 11,099,196 10,353,716 10,324,375

Dec Jan Feb Mar Apr

10% -27,183 0 0 0 -121,229

20% -933,012 -781,075 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 -3,664,571 -745,501

60% 0 0 -2,636,316 -603,110 -274,032

70% -1,939,029 0 -1,585,943 -252,951 -159,331

80% 209,229 -3,054,660 0 0 -82,267

90% 99,288 0 0 0 0

Full Simulation Period
b

-204,540 -195,027 -318,932 -281,120 -134,717

Wet (32%) -720,715 -427,961 -164,877 -95,630 10,640
Above Normal (16%) -219,302 -330,423 -887,146 -1,231,329 -641,066

Below Normal (13%) 1,279,878 71,482 -1,451,555 -335,223 -335,766

Dry (24%) -21,746 0 5,158 -97,431 290,595
Critical (15%) -735,538 -113,000 460,933 89,822 -425,671

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-22-1. Feather River Below Thermalito Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-166 July 2015



Dec Jan Feb Mar Apr

10% 12,720,766 12,721,614 12,721,614 12,779,678 12,803,513
20% 11,745,270 12,526,345 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 9,023,130 12,186,561
60% 9,023,130 9,023,130 9,023,130 2,838,055 8,393,389
70% 8,290,557 9,023,130 3,272,385 1,496,381 4,954,680
80% 3,348,126 7,376,589 1,243,430 1,243,430 3,384,015
90% 2,485,131 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 8,080,119 8,683,292 7,368,326 6,446,685 8,791,643

Wet (32%) 7,195,939 5,088,091 2,722,063 1,636,105 4,687,997
Above Normal (16%) 7,457,219 9,151,953 7,423,853 3,543,420 9,577,740
Below Normal (13%) 7,921,910 9,535,341 9,564,818 9,047,043 11,082,428

Dry (24%) 8,704,412 10,677,103 10,202,343 10,867,037 11,180,445
Critical (15%) 9,775,191 11,861,114 10,638,263 10,263,894 10,750,046

Dec Jan Feb Mar Apr

10% 12,719,142 12,721,614 12,721,614 12,779,678 12,748,644
20% 11,745,270 12,526,345 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 5,444,748 11,551,617
60% 9,023,130 9,023,130 7,934,121 2,534,677 8,110,754
70% 8,693,663 9,023,130 1,877,599 1,243,430 4,626,720
80% 4,254,028 8,333,530 1,243,430 1,243,430 3,285,783
90% 2,414,288 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 8,226,149 8,652,317 7,099,831 6,225,156 8,597,852

Wet (32%) 6,429,745 5,049,478 2,786,381 1,540,145 4,696,149
Above Normal (16%) 7,576,597 9,101,209 6,744,972 2,502,286 8,934,733
Below Normal (13%) 9,120,473 9,472,604 8,192,332 8,711,680 10,528,263

Dry (24%) 9,173,842 10,667,791 10,202,404 10,878,178 11,196,576
Critical (15%) 10,422,755 11,861,114 10,657,654 10,374,774 10,585,839

Dec Jan Feb Mar Apr

10% -1,624 0 0 0 -54,869

20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 -3,578,382 -634,944

60% 0 0 -1,089,009 -303,379 -282,635

70% 403,106 0 -1,394,786 -252,951 -327,960

80% 905,902 956,941 0 0 -98,232

90% -70,843 0 0 0 0

Full Simulation Period
b 146,030 -30,975 -268,495 -221,528 -193,790

Wet (32%) -766,194 -38,613 64,319 -95,960 8,152
Above Normal (16%) 119,379 -50,744 -678,881 -1,041,134 -643,008

Below Normal (13%) 1,198,564 -62,737 -1,372,486 -335,363 -554,165

Dry (24%) 469,430 -9,312 61 11,141 16,132
Critical (15%) 647,564 0 19,391 110,880 -164,207

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-22-2. Feather River Below Thermalito Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-167 July 2015



Dec Jan Feb Mar Apr

10% 12,720,766 12,721,614 12,721,614 12,779,678 12,803,513
20% 11,745,270 12,526,345 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 9,023,130 12,186,561
60% 9,023,130 9,023,130 9,023,130 2,838,055 8,393,389
70% 8,290,557 9,023,130 3,272,385 1,496,381 4,954,680
80% 3,348,126 7,376,589 1,243,430 1,243,430 3,384,015
90% 2,485,131 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 8,080,119 8,683,292 7,368,326 6,446,685 8,791,643

Wet (32%) 7,195,939 5,088,091 2,722,063 1,636,105 4,687,997
Above Normal (16%) 7,457,219 9,151,953 7,423,853 3,543,420 9,577,740
Below Normal (13%) 7,921,910 9,535,341 9,564,818 9,047,043 11,082,428

Dry (24%) 8,704,412 10,677,103 10,202,343 10,867,037 11,180,445
Critical (15%) 9,775,191 11,861,114 10,638,263 10,263,894 10,750,046

Dec Jan Feb Mar Apr

10% 12,720,769 12,721,614 12,721,614 12,779,678 12,808,150
20% 11,745,270 12,526,345 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 9,023,130 12,377,121
60% 9,023,130 9,023,130 9,023,130 2,836,521 8,397,087
70% 8,257,271 9,023,130 3,247,076 1,776,306 5,245,762
80% 3,353,537 7,359,046 1,243,430 1,243,430 3,383,285
90% 2,477,496 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 8,071,006 8,663,984 7,392,916 6,450,056 8,847,069

Wet (32%) 7,206,473 5,027,012 2,721,565 1,635,752 4,686,956
Above Normal (16%) 7,458,894 9,152,014 7,588,980 3,593,140 9,581,406
Below Normal (13%) 7,922,494 9,535,703 9,564,818 9,043,537 11,083,289

Dry (24%) 8,685,408 10,677,103 10,202,389 10,867,086 11,242,206
Critical (15%) 9,719,413 11,861,114 10,628,407 10,236,963 11,023,351

Dec Jan Feb Mar Apr

10% 3 0 0 0 4,637
20% 0 0 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 0 190,560
60% 0 0 0 -1,535 3,698
70% -33,287 0 -25,309 279,924 291,082
80% 5,412 -17,543 0 0 -730

90% -7,636 0 0 0 0

Full Simulation Period
b

-9,114 -19,308 24,590 3,371 55,426

Wet (32%) 10,534 -61,079 -498 -353 -1,042

Above Normal (16%) 1,675 61 165,127 49,720 3,666
Below Normal (13%) 584 362 0 -3,507 861

Dry (24%) -19,004 0 46 49 61,762
Critical (15%) -55,778 0 -9,856 -26,931 273,305

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-22-3. Feather River Below Thermalito Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-168 July 2015



Dec Jan Feb Mar Apr

10% 12,693,583 12,721,614 12,721,614 12,779,678 12,682,284
20% 10,812,258 11,745,270 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 5,358,559 11,441,060
60% 9,023,130 9,023,130 6,386,814 2,234,946 8,119,357
70% 6,351,528 9,023,130 1,686,441 1,243,430 4,795,349
80% 3,557,354 4,321,929 1,243,430 1,243,430 3,301,748
90% 2,584,419 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 7,875,580 8,488,265 7,049,394 6,165,565 8,656,926

Wet (32%) 6,475,224 4,660,130 2,557,186 1,540,475 4,698,637
Above Normal (16%) 7,237,916 8,821,531 6,536,707 2,312,091 8,936,674
Below Normal (13%) 9,201,788 9,606,823 8,113,263 8,711,821 10,746,662

Dry (24%) 8,682,666 10,677,103 10,207,501 10,769,606 11,471,039
Critical (15%) 9,039,653 11,748,115 11,099,196 10,353,716 10,324,375

Dec Jan Feb Mar Apr

10% 12,720,766 12,721,614 12,721,614 12,779,678 12,803,513
20% 11,745,270 12,526,345 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 9,023,130 12,186,561
60% 9,023,130 9,023,130 9,023,130 2,838,055 8,393,389
70% 8,290,557 9,023,130 3,272,385 1,496,381 4,954,680
80% 3,348,126 7,376,589 1,243,430 1,243,430 3,384,015
90% 2,485,131 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 8,080,119 8,683,292 7,368,326 6,446,685 8,791,643

Wet (32%) 7,195,939 5,088,091 2,722,063 1,636,105 4,687,997
Above Normal (16%) 7,457,219 9,151,953 7,423,853 3,543,420 9,577,740
Below Normal (13%) 7,921,910 9,535,341 9,564,818 9,047,043 11,082,428

Dry (24%) 8,704,412 10,677,103 10,202,343 10,867,037 11,180,445
Critical (15%) 9,775,191 11,861,114 10,638,263 10,263,894 10,750,046

Dec Jan Feb Mar Apr

10% 27,183 0 0 0 121,229
20% 933,012 781,075 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 3,664,571 745,501
60% 0 0 2,636,316 603,110 274,032
70% 1,939,029 0 1,585,943 252,951 159,331
80% -209,229 3,054,660 0 0 82,267
90% -99,288 0 0 0 0

Full Simulation Period
b 204,540 195,027 318,932 281,120 134,717

Wet (32%) 720,715 427,961 164,877 95,630 -10,640

Above Normal (16%) 219,302 330,423 887,146 1,231,329 641,066
Below Normal (13%) -1,279,878 -71,482 1,451,555 335,223 335,766

Dry (24%) 21,746 0 -5,158 97,431 -290,595

Critical (15%) 735,538 113,000 -460,933 -89,822 425,671

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-22-4. Feather River Below Thermalito Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-169 July 2015



Dec Jan Feb Mar Apr

10% 12,693,583 12,721,614 12,721,614 12,779,678 12,682,284
20% 10,812,258 11,745,270 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 5,358,559 11,441,060
60% 9,023,130 9,023,130 6,386,814 2,234,946 8,119,357
70% 6,351,528 9,023,130 1,686,441 1,243,430 4,795,349
80% 3,557,354 4,321,929 1,243,430 1,243,430 3,301,748
90% 2,584,419 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 7,875,580 8,488,265 7,049,394 6,165,565 8,656,926

Wet (32%) 6,475,224 4,660,130 2,557,186 1,540,475 4,698,637
Above Normal (16%) 7,237,916 8,821,531 6,536,707 2,312,091 8,936,674
Below Normal (13%) 9,201,788 9,606,823 8,113,263 8,711,821 10,746,662

Dry (24%) 8,682,666 10,677,103 10,207,501 10,769,606 11,471,039
Critical (15%) 9,039,653 11,748,115 11,099,196 10,353,716 10,324,375

Dec Jan Feb Mar Apr

10% 12,719,142 12,721,614 12,721,614 12,779,678 12,748,644
20% 11,745,270 12,526,345 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 5,444,748 11,551,617
60% 9,023,130 9,023,130 7,934,121 2,534,677 8,110,754
70% 8,693,663 9,023,130 1,877,599 1,243,430 4,626,720
80% 4,254,028 8,333,530 1,243,430 1,243,430 3,285,783
90% 2,414,288 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 8,226,149 8,652,317 7,099,831 6,225,156 8,597,852

Wet (32%) 6,429,745 5,049,478 2,786,381 1,540,145 4,696,149
Above Normal (16%) 7,576,597 9,101,209 6,744,972 2,502,286 8,934,733
Below Normal (13%) 9,120,473 9,472,604 8,192,332 8,711,680 10,528,263

Dry (24%) 9,173,842 10,667,791 10,202,404 10,878,178 11,196,576
Critical (15%) 10,422,755 11,861,114 10,657,654 10,374,774 10,585,839

Dec Jan Feb Mar Apr

10% 25,559 0 0 0 66,361
20% 933,012 781,075 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 86,189 110,557
60% 0 0 1,547,307 299,731 -8,604

70% 2,342,135 0 191,158 0 -168,629

80% 696,673 4,011,601 0 0 -15,965

90% -170,131 0 0 0 0

Full Simulation Period
b 350,570 164,051 50,437 59,592 -59,073

Wet (32%) -45,479 389,348 229,196 -330 -2,488

Above Normal (16%) 338,681 279,679 208,265 190,194 -1,942

Below Normal (13%) -81,314 -134,219 79,069 -141 -218,399

Dry (24%) 491,176 -9,312 -5,098 108,573 -274,463

Critical (15%) 1,383,102 113,000 -441,542 21,057 261,464

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-22-5. Feather River Below Thermalito Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Dec Jan Feb Mar Apr

10% 12,693,583 12,721,614 12,721,614 12,779,678 12,682,284
20% 10,812,258 11,745,270 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 5,358,559 11,441,060
60% 9,023,130 9,023,130 6,386,814 2,234,946 8,119,357
70% 6,351,528 9,023,130 1,686,441 1,243,430 4,795,349
80% 3,557,354 4,321,929 1,243,430 1,243,430 3,301,748
90% 2,584,419 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 7,875,580 8,488,265 7,049,394 6,165,565 8,656,926

Wet (32%) 6,475,224 4,660,130 2,557,186 1,540,475 4,698,637
Above Normal (16%) 7,237,916 8,821,531 6,536,707 2,312,091 8,936,674
Below Normal (13%) 9,201,788 9,606,823 8,113,263 8,711,821 10,746,662

Dry (24%) 8,682,666 10,677,103 10,207,501 10,769,606 11,471,039
Critical (15%) 9,039,653 11,748,115 11,099,196 10,353,716 10,324,375

Dec Jan Feb Mar Apr

10% 12,720,769 12,721,614 12,721,614 12,779,678 12,808,150
20% 11,745,270 12,526,345 11,745,270 12,663,550 12,663,550
30% 9,023,130 11,745,270 9,023,130 9,023,130 12,663,550
40% 9,023,130 9,023,130 9,023,130 9,023,130 12,663,550
50% 9,023,130 9,023,130 9,023,130 9,023,130 12,377,121
60% 9,023,130 9,023,130 9,023,130 2,836,521 8,397,087
70% 8,257,271 9,023,130 3,247,076 1,776,306 5,245,762
80% 3,353,537 7,359,046 1,243,430 1,243,430 3,383,285
90% 2,477,496 1,243,430 1,243,430 1,243,430 1,243,430

Full Simulation Period
b 8,071,006 8,663,984 7,392,916 6,450,056 8,847,069

Wet (32%) 7,206,473 5,027,012 2,721,565 1,635,752 4,686,956
Above Normal (16%) 7,458,894 9,152,014 7,588,980 3,593,140 9,581,406
Below Normal (13%) 7,922,494 9,535,703 9,564,818 9,043,537 11,083,289

Dry (24%) 8,685,408 10,677,103 10,202,389 10,867,086 11,242,206
Critical (15%) 9,719,413 11,861,114 10,628,407 10,236,963 11,023,351

Dec Jan Feb Mar Apr

10% 27,186 0 0 0 125,867
20% 933,012 781,075 0 0 0
30% 0 0 0 0 0
40% 0 0 0 0 0
50% 0 0 0 3,664,571 936,061
60% 0 0 2,636,316 601,575 277,730
70% 1,905,743 0 1,560,634 532,876 450,413
80% -203,817 3,037,118 0 0 81,537
90% -106,923 0 0 0 0

Full Simulation Period
b 195,426 175,718 343,522 284,491 190,143

Wet (32%) 731,249 366,882 164,379 95,277 -11,681

Above Normal (16%) 220,977 330,484 1,052,273 1,281,049 644,732
Below Normal (13%) -1,279,294 -71,120 1,451,555 331,716 336,627

Dry (24%) 2,742 0 -5,112 97,480 -228,833

Critical (15%) 679,761 113,000 -470,789 -116,753 698,976

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-22-6. Feather River Below Thermalito Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-171 July 2015



1 

2   

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-172 July 2015

C.23. Feather River Low Flow Channel Fall-run Spawning WUA 



Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No 

Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-23-1. Feather River Low Flow Channel Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-173 July 2015



Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-23-2. Feather River Low Flow Channel Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-174 July 2015



Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-23-3. Feather River Low Flow Channel Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-23-4. Feather River Low Flow Channel Fall-run Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-176 July 2015



Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-23-5. Feather River Low Flow Channel Fall-run Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-177 July 2015



Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
20% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
30% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
40% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
50% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
60% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
70% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
80% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
90% 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Full Simulation Period
b 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Wet (32%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Above Normal (16%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Below Normal (13%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Dry (24%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140
Critical (15%) 24,623,964 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140 24,736,140

Sep Oct Nov Dec Jan Feb Mar

10% 0 0 0 0 0 0 0
20% 0 0 0 0 0 0 0
30% 0 0 0 0 0 0 0
40% 0 0 0 0 0 0 0
50% 0 0 0 0 0 0 0
60% 0 0 0 0 0 0 0
70% 0 0 0 0 0 0 0
80% 0 0 0 0 0 0 0
90% 0 0 0 0 0 0 0

Full Simulation Period
b 0 0 0 0 0 0 0

Wet (32%) 0 0 0 0 0 0 0
Above Normal (16%) 0 0 0 0 0 0 0
Below Normal (13%) 0 0 0 0 0 0 0

Dry (24%) 0 0 0 0 0 0 0
Critical (15%) 0 0 0 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-23-6. Feather River Low Flow Channel Fall-run Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-178 July 2015
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Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-179 July 2015

C.24. Feather River below Thermalito Fall-run Spawning WUA 



Sep Oct Nov Dec Jan Feb Mar

10% 33,333,011 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 31,341,881 34,796,595 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,204,290 32,691,770 33,836,271 35,198,088 35,198,088 35,198,088 30,531,317
40% 21,675,598 30,248,751 32,691,770 35,109,485 35,198,088 32,691,770 27,907,015
50% 13,576,541 28,651,642 30,408,820 32,837,847 32,691,770 28,651,642 27,098,994
60% 10,224,170 19,214,760 30,408,820 32,231,619 30,267,693 28,651,642 16,558,498
70% 10,224,170 19,214,760 30,408,820 28,651,642 28,651,642 20,558,706 11,222,561
80% 10,224,170 19,214,760 28,910,482 21,186,712 28,651,642 10,224,170 10,224,170
90% 10,224,170 19,214,760 28,651,642 14,768,679 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 19,493,864 26,772,026 31,264,010 29,332,133 29,033,129 25,980,815 22,918,722

Wet (32%) 11,062,074 26,281,951 30,818,674 29,293,814 22,111,836 15,211,071 11,943,327
Above Normal (16%) 10,224,170 28,726,415 31,820,384 27,290,181 30,975,948 26,807,422 18,238,581
Below Normal (13%) 23,523,311 24,198,199 31,762,781 29,604,012 34,493,702 34,365,349 31,966,805

Dry (24%) 26,889,930 25,357,801 31,261,534 30,018,605 32,732,891 32,309,264 31,860,294
Critical (15%) 31,784,477 30,432,982 31,173,088 30,233,929 30,752,748 30,186,534 28,572,199

Sep Oct Nov Dec Jan Feb Mar

10% 33,706,952 34,938,319 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 32,430,525 33,448,191 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,802,749 30,707,394 35,198,088 35,198,088 35,198,088 34,871,693 30,204,290
40% 30,204,290 28,651,642 34,431,241 35,196,517 35,198,088 32,691,770 27,098,994
50% 28,046,601 22,379,746 32,691,770 32,847,639 32,691,770 28,651,642 27,098,994
60% 20,241,358 19,345,841 30,447,453 29,997,845 29,180,786 27,840,395 13,899,774
70% 16,962,984 19,214,760 30,408,820 28,651,642 28,651,642 11,990,462 10,224,170
80% 14,685,529 19,214,760 30,408,820 22,517,048 25,686,778 10,224,170 10,224,170
90% 13,743,977 19,214,760 28,651,642 15,221,904 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 24,392,133 25,520,412 32,031,555 29,332,859 28,591,614 24,627,737 22,139,012

Wet (32%) 23,110,223 25,465,715 31,806,280 26,883,379 20,884,575 14,520,956 11,573,794
Above Normal (16%) 17,898,191 27,096,493 32,757,766 27,492,250 30,383,035 23,248,973 14,277,054
Below Normal (13%) 23,677,135 22,580,278 32,461,765 33,633,302 34,375,109 29,963,337 31,465,154

Dry (24%) 26,681,930 25,839,785 31,800,234 30,689,805 32,732,891 32,353,485 32,137,042
Critical (15%) 31,043,793 26,094,337 31,724,101 30,430,409 31,145,831 30,252,214 28,335,089

Sep Oct Nov Dec Jan Feb Mar

10% 373,941 -259,769 0 0 0 0 0
20% 1,088,644 -1,348,404 0 0 0 0 0
30% 598,459 -1,984,376 1,361,817 0 0 -326,395 -327,027

40% 8,528,692 -1,597,109 1,739,471 87,032 0 0 -808,021

50% 14,470,061 -6,271,896 2,282,950 9,792 0 0 0
60% 10,017,188 131,081 38,633 -2,233,774 -1,086,907 -811,247 -2,658,724

70% 6,738,814 0 0 0 0 -8,568,244 -998,391

80% 4,461,359 0 1,498,338 1,330,336 -2,964,864 0 0
90% 3,519,807 0 0 453,224 0 0 0

Full Simulation Period
b 4,898,268 -1,251,613 767,545 726 -441,515 -1,353,078 -779,710

Wet (32%) 12,048,149 -816,235 987,606 -2,410,435 -1,227,262 -690,115 -369,533

Above Normal (16%) 7,674,021 -1,629,922 937,382 202,069 -592,912 -3,558,449 -3,961,527

Below Normal (13%) 153,824 -1,617,921 698,984 4,029,289 -118,592 -4,402,013 -501,652

Dry (24%) -208,001 481,984 538,699 671,200 0 44,221 276,748
Critical (15%) -740,684 -4,338,645 551,014 196,480 393,082 65,680 -237,110

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No 

Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-24-1. Feather River Below Thermalito Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis

Draft LTO EIS 9E-180 July 2015



Sep Oct Nov Dec Jan Feb Mar

10% 33,333,011 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 31,341,881 34,796,595 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,204,290 32,691,770 33,836,271 35,198,088 35,198,088 35,198,088 30,531,317
40% 21,675,598 30,248,751 32,691,770 35,109,485 35,198,088 32,691,770 27,907,015
50% 13,576,541 28,651,642 30,408,820 32,837,847 32,691,770 28,651,642 27,098,994
60% 10,224,170 19,214,760 30,408,820 32,231,619 30,267,693 28,651,642 16,558,498
70% 10,224,170 19,214,760 30,408,820 28,651,642 28,651,642 20,558,706 11,222,561
80% 10,224,170 19,214,760 28,910,482 21,186,712 28,651,642 10,224,170 10,224,170
90% 10,224,170 19,214,760 28,651,642 14,768,679 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 19,493,864 26,772,026 31,264,010 29,332,133 29,033,129 25,980,815 22,918,722

Wet (32%) 11,062,074 26,281,951 30,818,674 29,293,814 22,111,836 15,211,071 11,943,327
Above Normal (16%) 10,224,170 28,726,415 31,820,384 27,290,181 30,975,948 26,807,422 18,238,581
Below Normal (13%) 23,523,311 24,198,199 31,762,781 29,604,012 34,493,702 34,365,349 31,966,805

Dry (24%) 26,889,930 25,357,801 31,261,534 30,018,605 32,732,891 32,309,264 31,860,294
Critical (15%) 31,784,477 30,432,982 31,173,088 30,233,929 30,752,748 30,186,534 28,572,199

Sep Oct Nov Dec Jan Feb Mar

10% 33,777,304 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 32,485,908 35,110,630 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,815,896 32,779,690 35,198,088 35,198,088 35,198,088 35,198,088 30,204,290
40% 30,204,290 31,083,556 34,007,312 35,198,088 35,198,088 32,691,770 27,098,994
50% 29,870,769 28,651,642 32,691,770 33,312,011 32,691,770 28,651,642 27,098,994
60% 26,684,954 22,345,634 30,408,820 32,691,770 30,267,693 28,651,642 15,022,238
70% 20,325,531 19,214,760 30,408,820 28,651,642 28,651,642 12,690,134 10,224,170
80% 15,989,853 19,214,760 28,706,794 25,706,241 28,651,642 10,224,170 10,224,170
90% 14,282,070 19,214,760 28,651,642 14,626,163 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 25,697,720 27,238,854 31,755,575 29,653,744 28,860,880 25,189,774 22,174,847

Wet (32%) 25,123,354 26,579,504 31,294,094 26,714,836 21,582,367 15,207,515 11,573,668
Above Normal (16%) 18,163,474 28,551,699 32,389,360 27,961,666 30,966,711 25,642,082 15,051,212
Below Normal (13%) 25,953,862 25,518,911 32,624,077 33,279,166 34,475,983 29,834,397 31,464,643

Dry (24%) 27,532,535 27,944,987 31,911,673 31,764,503 32,730,727 32,309,964 31,769,600
Critical (15%) 31,811,457 27,644,926 31,012,559 31,013,227 30,752,748 30,203,445 28,354,439

Sep Oct Nov Dec Jan Feb Mar

10% 444,294 0 0 0 0 0 0
20% 1,144,027 314,035 0 0 0 0 0
30% 611,606 87,920 1,361,817 0 0 0 -327,027

40% 8,528,692 834,805 1,315,542 88,603 0 0 -808,021

50% 16,294,229 0 2,282,950 474,164 0 0 0
60% 16,460,784 3,130,874 0 460,151 0 0 -1,536,260

70% 10,101,361 0 0 0 0 -7,868,573 -998,391

80% 5,765,683 0 -203,688 4,519,529 0 0 0
90% 4,057,900 0 0 -142,517 0 0 0

Full Simulation Period
b 6,203,855 466,829 491,564 321,611 -172,249 -791,042 -743,875

Wet (32%) 14,061,280 297,553 475,420 -2,578,978 -529,469 -3,556 -369,659

Above Normal (16%) 7,939,304 -174,717 568,976 671,484 -9,237 -1,165,339 -3,187,369

Below Normal (13%) 2,430,551 1,320,712 861,296 3,675,154 -17,719 -4,530,952 -502,162

Dry (24%) 642,604 2,587,186 650,139 1,745,897 -2,164 700 -90,694

Critical (15%) 26,980 -2,788,056 -160,529 779,298 0 16,910 -217,760

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-24-2. Feather River Below Thermalito Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec Jan Feb Mar

10% 33,333,011 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 31,341,881 34,796,595 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,204,290 32,691,770 33,836,271 35,198,088 35,198,088 35,198,088 30,531,317
40% 21,675,598 30,248,751 32,691,770 35,109,485 35,198,088 32,691,770 27,907,015
50% 13,576,541 28,651,642 30,408,820 32,837,847 32,691,770 28,651,642 27,098,994
60% 10,224,170 19,214,760 30,408,820 32,231,619 30,267,693 28,651,642 16,558,498
70% 10,224,170 19,214,760 30,408,820 28,651,642 28,651,642 20,558,706 11,222,561
80% 10,224,170 19,214,760 28,910,482 21,186,712 28,651,642 10,224,170 10,224,170
90% 10,224,170 19,214,760 28,651,642 14,768,679 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 19,493,864 26,772,026 31,264,010 29,332,133 29,033,129 25,980,815 22,918,722

Wet (32%) 11,062,074 26,281,951 30,818,674 29,293,814 22,111,836 15,211,071 11,943,327
Above Normal (16%) 10,224,170 28,726,415 31,820,384 27,290,181 30,975,948 26,807,422 18,238,581
Below Normal (13%) 23,523,311 24,198,199 31,762,781 29,604,012 34,493,702 34,365,349 31,966,805

Dry (24%) 26,889,930 25,357,801 31,261,534 30,018,605 32,732,891 32,309,264 31,860,294
Critical (15%) 31,784,477 30,432,982 31,173,088 30,233,929 30,752,748 30,186,534 28,572,199

Sep Oct Nov Dec Jan Feb Mar

10% 33,865,465 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 31,372,250 34,798,753 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,204,290 32,691,770 33,939,911 35,198,088 35,198,088 35,198,088 30,533,003
40% 24,815,466 30,440,840 32,691,770 35,087,554 35,198,088 32,778,926 27,597,049
50% 13,460,109 28,651,642 30,408,820 32,837,442 32,691,770 30,671,706 27,098,994
60% 10,224,170 19,214,760 30,408,820 32,401,804 30,267,693 28,651,642 16,549,156
70% 10,224,170 19,214,760 30,408,820 28,651,642 28,651,642 20,368,760 12,334,457
80% 10,224,170 19,214,760 29,386,480 21,227,294 28,651,642 10,224,170 10,224,170
90% 10,224,170 19,214,760 28,651,642 14,734,634 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 19,547,683 26,775,449 31,310,168 29,317,610 28,943,166 26,104,257 22,938,320

Wet (32%) 11,076,085 26,159,579 30,814,718 29,324,948 21,828,184 15,211,109 11,941,464
Above Normal (16%) 10,224,170 28,750,622 32,185,751 27,296,663 30,976,207 27,656,337 18,474,607
Below Normal (13%) 23,225,254 24,198,277 31,762,781 29,607,819 34,493,209 34,365,349 31,955,180

Dry (24%) 27,221,390 25,486,065 31,223,266 29,970,496 32,732,891 32,309,793 31,857,927
Critical (15%) 31,842,668 30,481,444 31,165,034 30,136,903 30,752,748 30,109,432 28,469,065

Sep Oct Nov Dec Jan Feb Mar

10% 532,454 0 0 0 0 0 0
20% 30,369 2,158 0 0 0 0 0
30% 0 0 103,640 0 0 0 1,686
40% 3,139,868 192,089 0 -21,930 0 87,156 -309,966

50% -116,432 0 0 -405 0 2,020,064 0
60% 0 0 0 170,185 0 0 -9,342

70% 0 0 0 0 0 -189,946 1,111,896
80% 0 0 475,999 40,582 0 0 0
90% 0 0 0 -34,046 0 0 0

Full Simulation Period
b 53,819 3,423 46,157 -14,523 -89,963 123,442 19,598

Wet (32%) 14,011 -122,372 -3,956 31,134 -283,652 38 -1,863

Above Normal (16%) 0 24,207 365,367 6,482 259 848,915 236,026
Below Normal (13%) -298,057 78 0 3,806 -493 0 -11,626

Dry (24%) 331,460 128,264 -38,268 -48,110 0 529 -2,368

Critical (15%) 58,191 48,462 -8,054 -97,026 0 -77,103 -103,134

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-24-3. Feather River Below Thermalito Fall-run Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec Jan Feb Mar

10% 33,706,952 34,938,319 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 32,430,525 33,448,191 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,802,749 30,707,394 35,198,088 35,198,088 35,198,088 34,871,693 30,204,290
40% 30,204,290 28,651,642 34,431,241 35,196,517 35,198,088 32,691,770 27,098,994
50% 28,046,601 22,379,746 32,691,770 32,847,639 32,691,770 28,651,642 27,098,994
60% 20,241,358 19,345,841 30,447,453 29,997,845 29,180,786 27,840,395 13,899,774
70% 16,962,984 19,214,760 30,408,820 28,651,642 28,651,642 11,990,462 10,224,170
80% 14,685,529 19,214,760 30,408,820 22,517,048 25,686,778 10,224,170 10,224,170
90% 13,743,977 19,214,760 28,651,642 15,221,904 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 24,392,133 25,520,412 32,031,555 29,332,859 28,591,614 24,627,737 22,139,012

Wet (32%) 23,110,223 25,465,715 31,806,280 26,883,379 20,884,575 14,520,956 11,573,794
Above Normal (16%) 17,898,191 27,096,493 32,757,766 27,492,250 30,383,035 23,248,973 14,277,054
Below Normal (13%) 23,677,135 22,580,278 32,461,765 33,633,302 34,375,109 29,963,337 31,465,154

Dry (24%) 26,681,930 25,839,785 31,800,234 30,689,805 32,732,891 32,353,485 32,137,042
Critical (15%) 31,043,793 26,094,337 31,724,101 30,430,409 31,145,831 30,252,214 28,335,089

Sep Oct Nov Dec Jan Feb Mar

10% 33,333,011 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 31,341,881 34,796,595 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,204,290 32,691,770 33,836,271 35,198,088 35,198,088 35,198,088 30,531,317
40% 21,675,598 30,248,751 32,691,770 35,109,485 35,198,088 32,691,770 27,907,015
50% 13,576,541 28,651,642 30,408,820 32,837,847 32,691,770 28,651,642 27,098,994
60% 10,224,170 19,214,760 30,408,820 32,231,619 30,267,693 28,651,642 16,558,498
70% 10,224,170 19,214,760 30,408,820 28,651,642 28,651,642 20,558,706 11,222,561
80% 10,224,170 19,214,760 28,910,482 21,186,712 28,651,642 10,224,170 10,224,170
90% 10,224,170 19,214,760 28,651,642 14,768,679 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 19,493,864 26,772,026 31,264,010 29,332,133 29,033,129 25,980,815 22,918,722

Wet (32%) 11,062,074 26,281,951 30,818,674 29,293,814 22,111,836 15,211,071 11,943,327
Above Normal (16%) 10,224,170 28,726,415 31,820,384 27,290,181 30,975,948 26,807,422 18,238,581
Below Normal (13%) 23,523,311 24,198,199 31,762,781 29,604,012 34,493,702 34,365,349 31,966,805

Dry (24%) 26,889,930 25,357,801 31,261,534 30,018,605 32,732,891 32,309,264 31,860,294
Critical (15%) 31,784,477 30,432,982 31,173,088 30,233,929 30,752,748 30,186,534 28,572,199

Sep Oct Nov Dec Jan Feb Mar

10% -373,941 259,769 0 0 0 0 0
20% -1,088,644 1,348,404 0 0 0 0 0
30% -598,459 1,984,376 -1,361,817 0 0 326,395 327,027
40% -8,528,692 1,597,109 -1,739,471 -87,032 0 0 808,021
50% -14,470,061 6,271,896 -2,282,950 -9,792 0 0 0
60% -10,017,188 -131,081 -38,633 2,233,774 1,086,907 811,247 2,658,724
70% -6,738,814 0 0 0 0 8,568,244 998,391
80% -4,461,359 0 -1,498,338 -1,330,336 2,964,864 0 0
90% -3,519,807 0 0 -453,224 0 0 0

Full Simulation Period
b

-4,898,268 1,251,613 -767,545 -726 441,515 1,353,078 779,710

Wet (32%) -12,048,149 816,235 -987,606 2,410,435 1,227,262 690,115 369,533
Above Normal (16%) -7,674,021 1,629,922 -937,382 -202,069 592,912 3,558,449 3,961,527
Below Normal (13%) -153,824 1,617,921 -698,984 -4,029,289 118,592 4,402,013 501,652

Dry (24%) 208,001 -481,984 -538,699 -671,200 0 -44,221 -276,748

Critical (15%) 740,684 4,338,645 -551,014 -196,480 -393,082 -65,680 237,110

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-24-4. Feather River Below Thermalito Fall-run Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec Jan Feb Mar

10% 33,706,952 34,938,319 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 32,430,525 33,448,191 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,802,749 30,707,394 35,198,088 35,198,088 35,198,088 34,871,693 30,204,290
40% 30,204,290 28,651,642 34,431,241 35,196,517 35,198,088 32,691,770 27,098,994
50% 28,046,601 22,379,746 32,691,770 32,847,639 32,691,770 28,651,642 27,098,994
60% 20,241,358 19,345,841 30,447,453 29,997,845 29,180,786 27,840,395 13,899,774
70% 16,962,984 19,214,760 30,408,820 28,651,642 28,651,642 11,990,462 10,224,170
80% 14,685,529 19,214,760 30,408,820 22,517,048 25,686,778 10,224,170 10,224,170
90% 13,743,977 19,214,760 28,651,642 15,221,904 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 24,392,133 25,520,412 32,031,555 29,332,859 28,591,614 24,627,737 22,139,012

Wet (32%) 23,110,223 25,465,715 31,806,280 26,883,379 20,884,575 14,520,956 11,573,794
Above Normal (16%) 17,898,191 27,096,493 32,757,766 27,492,250 30,383,035 23,248,973 14,277,054
Below Normal (13%) 23,677,135 22,580,278 32,461,765 33,633,302 34,375,109 29,963,337 31,465,154

Dry (24%) 26,681,930 25,839,785 31,800,234 30,689,805 32,732,891 32,353,485 32,137,042
Critical (15%) 31,043,793 26,094,337 31,724,101 30,430,409 31,145,831 30,252,214 28,335,089

Sep Oct Nov Dec Jan Feb Mar

10% 33,777,304 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 32,485,908 35,110,630 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,815,896 32,779,690 35,198,088 35,198,088 35,198,088 35,198,088 30,204,290
40% 30,204,290 31,083,556 34,007,312 35,198,088 35,198,088 32,691,770 27,098,994
50% 29,870,769 28,651,642 32,691,770 33,312,011 32,691,770 28,651,642 27,098,994
60% 26,684,954 22,345,634 30,408,820 32,691,770 30,267,693 28,651,642 15,022,238
70% 20,325,531 19,214,760 30,408,820 28,651,642 28,651,642 12,690,134 10,224,170
80% 15,989,853 19,214,760 28,706,794 25,706,241 28,651,642 10,224,170 10,224,170
90% 14,282,070 19,214,760 28,651,642 14,626,163 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 25,697,720 27,238,854 31,755,575 29,653,744 28,860,880 25,189,774 22,174,847

Wet (32%) 25,123,354 26,579,504 31,294,094 26,714,836 21,582,367 15,207,515 11,573,668
Above Normal (16%) 18,163,474 28,551,699 32,389,360 27,961,666 30,966,711 25,642,082 15,051,212
Below Normal (13%) 25,953,862 25,518,911 32,624,077 33,279,166 34,475,983 29,834,397 31,464,643

Dry (24%) 27,532,535 27,944,987 31,911,673 31,764,503 32,730,727 32,309,964 31,769,600
Critical (15%) 31,811,457 27,644,926 31,012,559 31,013,227 30,752,748 30,203,445 28,354,439

Sep Oct Nov Dec Jan Feb Mar

10% 70,352 259,769 0 0 0 0 0
20% 55,383 1,662,440 0 0 0 0 0
30% 13,147 2,072,296 0 0 0 326,395 0
40% 0 2,431,914 -423,929 1,571 0 0 0
50% 1,824,168 6,271,896 0 464,372 0 0 0
60% 6,443,596 2,999,794 -38,633 2,693,925 1,086,907 811,247 1,122,464
70% 3,362,547 0 0 0 0 699,672 0
80% 1,304,324 0 -1,702,026 3,189,193 2,964,864 0 0
90% 538,093 0 0 -595,741 0 0 0

Full Simulation Period
b 1,305,587 1,718,442 -275,981 320,885 269,265 562,036 35,835

Wet (32%) 2,013,131 1,113,788 -512,187 -168,543 697,793 686,559 -126

Above Normal (16%) 265,283 1,455,206 -368,405 469,416 583,676 2,393,110 774,158
Below Normal (13%) 2,276,727 2,938,633 162,312 -354,136 100,874 -128,939 -511

Dry (24%) 850,605 2,105,202 111,440 1,074,697 -2,164 -43,521 -367,442

Critical (15%) 767,664 1,550,589 -711,543 582,818 -393,082 -48,770 19,350

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-24-5. Feather River Below Thermalito Fall-run Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Sep Oct Nov Dec Jan Feb Mar

10% 33,706,952 34,938,319 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 32,430,525 33,448,191 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,802,749 30,707,394 35,198,088 35,198,088 35,198,088 34,871,693 30,204,290
40% 30,204,290 28,651,642 34,431,241 35,196,517 35,198,088 32,691,770 27,098,994
50% 28,046,601 22,379,746 32,691,770 32,847,639 32,691,770 28,651,642 27,098,994
60% 20,241,358 19,345,841 30,447,453 29,997,845 29,180,786 27,840,395 13,899,774
70% 16,962,984 19,214,760 30,408,820 28,651,642 28,651,642 11,990,462 10,224,170
80% 14,685,529 19,214,760 30,408,820 22,517,048 25,686,778 10,224,170 10,224,170
90% 13,743,977 19,214,760 28,651,642 15,221,904 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 24,392,133 25,520,412 32,031,555 29,332,859 28,591,614 24,627,737 22,139,012

Wet (32%) 23,110,223 25,465,715 31,806,280 26,883,379 20,884,575 14,520,956 11,573,794
Above Normal (16%) 17,898,191 27,096,493 32,757,766 27,492,250 30,383,035 23,248,973 14,277,054
Below Normal (13%) 23,677,135 22,580,278 32,461,765 33,633,302 34,375,109 29,963,337 31,465,154

Dry (24%) 26,681,930 25,839,785 31,800,234 30,689,805 32,732,891 32,353,485 32,137,042
Critical (15%) 31,043,793 26,094,337 31,724,101 30,430,409 31,145,831 30,252,214 28,335,089

Sep Oct Nov Dec Jan Feb Mar

10% 33,865,465 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
20% 31,372,250 34,798,753 35,198,088 35,198,088 35,198,088 35,198,088 35,198,088
30% 30,204,290 32,691,770 33,939,911 35,198,088 35,198,088 35,198,088 30,533,003
40% 24,815,466 30,440,840 32,691,770 35,087,554 35,198,088 32,778,926 27,597,049
50% 13,460,109 28,651,642 30,408,820 32,837,442 32,691,770 30,671,706 27,098,994
60% 10,224,170 19,214,760 30,408,820 32,401,804 30,267,693 28,651,642 16,549,156
70% 10,224,170 19,214,760 30,408,820 28,651,642 28,651,642 20,368,760 12,334,457
80% 10,224,170 19,214,760 29,386,480 21,227,294 28,651,642 10,224,170 10,224,170
90% 10,224,170 19,214,760 28,651,642 14,734,634 10,224,170 10,224,170 10,224,170

Full Simulation Period
b 19,547,683 26,775,449 31,310,168 29,317,610 28,943,166 26,104,257 22,938,320

Wet (32%) 11,076,085 26,159,579 30,814,718 29,324,948 21,828,184 15,211,109 11,941,464
Above Normal (16%) 10,224,170 28,750,622 32,185,751 27,296,663 30,976,207 27,656,337 18,474,607
Below Normal (13%) 23,225,254 24,198,277 31,762,781 29,607,819 34,493,209 34,365,349 31,955,180

Dry (24%) 27,221,390 25,486,065 31,223,266 29,970,496 32,732,891 32,309,793 31,857,927
Critical (15%) 31,842,668 30,481,444 31,165,034 30,136,903 30,752,748 30,109,432 28,469,065

Sep Oct Nov Dec Jan Feb Mar

10% 158,513 259,769 0 0 0 0 0
20% -1,058,275 1,350,562 0 0 0 0 0
30% -598,459 1,984,376 -1,258,177 0 0 326,395 328,713
40% -5,388,824 1,789,198 -1,739,471 -108,962 0 87,156 498,055
50% -14,586,492 6,271,896 -2,282,950 -10,197 0 2,020,064 0
60% -10,017,188 -131,081 -38,633 2,403,960 1,086,907 811,247 2,649,382
70% -6,738,814 0 0 0 0 8,378,299 2,110,287
80% -4,461,359 0 -1,022,340 -1,289,754 2,964,864 0 0
90% -3,519,807 0 0 -487,270 0 0 0

Full Simulation Period
b

-4,844,449 1,255,037 -721,388 -15,249 351,551 1,476,520 799,309

Wet (32%) -12,034,138 693,863 -991,563 2,441,569 943,610 690,153 367,671
Above Normal (16%) -7,674,021 1,654,129 -572,015 -195,587 593,172 4,407,364 4,197,552
Below Normal (13%) -451,881 1,617,999 -698,984 -4,025,483 118,099 4,402,013 490,026

Dry (24%) 539,461 -353,720 -576,967 -719,310 0 -43,692 -279,116

Critical (15%) 798,875 4,387,107 -559,068 -293,506 -393,082 -142,782 133,976

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification (SWRCB D-1641, 1999); projected to Year 2030.

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, 

therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, 

therefore Alternative 2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-24-6. Feather River Below Thermalito Fall-run Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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C.25. American River below Nimbus Fall-run Spawning WUA 



Oct Nov Dec

10% 878,663 880,132 881,528
20% 868,978 874,597 881,528
30% 862,503 872,517 881,528
40% 862,503 855,799 876,343
50% 862,503 833,195 859,903
60% 859,526 767,728 791,242
70% 821,118 740,252 609,089
80% 749,898 609,089 467,889
90% 609,089 446,307 282,031

Full Simulation Period
b 793,199 745,474 709,367

Wet (32%) 836,993 709,662 566,617
Above Normal (16%) 734,467 710,743 695,308
Below Normal (13%) 801,950 771,543 795,846

Dry (24%) 782,142 780,077 816,670
Critical (15%) 772,342 779,125 775,777

Oct Nov Dec

10% 872,929 880,132 881,528
20% 862,503 879,325 881,528
30% 862,503 874,395 876,990
40% 862,503 868,521 870,868
50% 862,503 841,739 823,381
60% 862,503 762,862 743,750
70% 837,871 689,086 609,089
80% 674,314 609,089 466,520
90% 600,397 403,562 250,680

Full Simulation Period
b 786,647 741,731 688,437

Wet (32%) 825,953 720,015 533,793
Above Normal (16%) 731,801 693,422 667,877
Below Normal (13%) 795,680 772,032 777,325

Dry (24%) 771,424 766,495 799,125
Critical (15%) 777,991 772,070 779,815

Oct Nov Dec

10% -5,734 0 0
20% -6,475 4,727 0
30% 0 1,878 -4,538

40% 0 12,721 -5,475

50% 0 8,544 -36,522

60% 2,978 -4,866 -47,493

70% 16,752 -51,166 0
80% -75,584 0 -1,369

90% -8,692 -42,745 -31,351

Full Simulation Period
b -6,552 -3,743 -20,929

Wet (32%) -11,041 10,353 -32,824

Above Normal (16%) -2,666 -17,320 -27,431

Below Normal (13%) -6,270 489 -18,521

Dry (24%) -10,718 -13,582 -17,545

Critical (15%) 5,649 -7,055 4,038

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed in 

the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-25-1. American River Below Nimbus Fall-Run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Oct Nov Dec

10% 878,663 880,132 881,528
20% 868,978 874,597 881,528
30% 862,503 872,517 881,528
40% 862,503 855,799 876,343
50% 862,503 833,195 859,903
60% 859,526 767,728 791,242
70% 821,118 740,252 609,089
80% 749,898 609,089 467,889
90% 609,089 446,307 282,031

Full Simulation Period
b 793,199 745,474 709,367

Wet (32%) 836,993 709,662 566,617
Above Normal (16%) 734,467 710,743 695,308
Below Normal (13%) 801,950 771,543 795,846

Dry (24%) 782,142 780,077 816,670
Critical (15%) 772,342 779,125 775,777

Oct Nov Dec

10% 879,083 880,132 881,528
20% 866,138 880,132 881,528
30% 862,503 874,395 876,343
40% 862,503 869,546 862,177
50% 862,503 846,219 815,683
60% 862,503 796,665 743,774
70% 845,529 730,285 609,089
80% 774,565 619,125 466,542
90% 609,089 488,788 247,453

Full Simulation Period
b 798,897 753,761 693,122

Wet (32%) 829,926 727,108 535,360
Above Normal (16%) 751,660 711,941 683,812
Below Normal (13%) 801,041 790,161 772,859

Dry (24%) 789,040 774,015 809,347
Critical (15%) 797,304 789,694 778,226

Oct Nov Dec

10% 419 0 0
20% -2,841 5,535 0
30% 0 1,878 -5,186

40% 0 13,746 -14,166

50% 0 13,024 -44,220

60% 2,978 28,937 -47,468

70% 24,411 -9,967 0
80% 24,667 10,037 -1,347

90% 0 42,481 -34,578

Full Simulation Period
b 5,698 8,287 -16,245

Wet (32%) -7,068 17,446 -31,258

Above Normal (16%) 17,194 1,198 -11,496

Below Normal (13%) -909 18,618 -22,986

Dry (24%) 6,898 -6,062 -7,323

Critical (15%) 24,962 10,569 2,449

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-25-2. American River Below Nimbus Fall-Run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Oct Nov Dec

10% 878,663 880,132 881,528
20% 868,978 874,597 881,528
30% 862,503 872,517 881,528
40% 862,503 855,799 876,343
50% 862,503 833,195 859,903
60% 859,526 767,728 791,242
70% 821,118 740,252 609,089
80% 749,898 609,089 467,889
90% 609,089 446,307 282,031

Full Simulation Period
b 793,199 745,474 709,367

Wet (32%) 836,993 709,662 566,617
Above Normal (16%) 734,467 710,743 695,308
Below Normal (13%) 801,950 771,543 795,846

Dry (24%) 782,142 780,077 816,670
Critical (15%) 772,342 779,125 775,777

Oct Nov Dec

10% 875,329 880,132 881,528
20% 863,849 875,412 881,528
30% 862,503 872,536 878,964
40% 862,503 854,056 875,153
50% 862,503 824,470 854,006
60% 853,955 767,862 795,540
70% 822,159 734,101 609,089
80% 750,763 609,089 468,296
90% 609,089 455,653 281,677

Full Simulation Period
b 790,823 745,710 707,446

Wet (32%) 834,432 706,010 567,264
Above Normal (16%) 747,545 709,433 692,541
Below Normal (13%) 799,217 769,383 781,534

Dry (24%) 783,195 782,444 817,858
Critical (15%) 748,238 788,103 775,390

Oct Nov Dec

10% -3,335 0 0
20% -5,129 815 0
30% 0 20 -2,564

40% 0 -1,743 -1,190

50% 0 -8,726 -5,897

60% -5,570 134 4,297
70% 1,041 -6,150 0
80% 865 0 407
90% 0 9,346 -354

Full Simulation Period
b -2,376 236 -1,920

Wet (32%) -2,561 -3,652 647
Above Normal (16%) 13,078 -1,309 -2,767

Below Normal (13%) -2,733 -2,160 -14,312

Dry (24%) 1,053 2,366 1,188
Critical (15%) -24,104 8,978 -387

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-25-3. American River Below Nimbus Fall-Run 

Spawning WUA, Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Oct Nov Dec

10% 872,929 880,132 881,528
20% 862,503 879,325 881,528
30% 862,503 874,395 876,990
40% 862,503 868,521 870,868
50% 862,503 841,739 823,381
60% 862,503 762,862 743,750
70% 837,871 689,086 609,089
80% 674,314 609,089 466,520
90% 600,397 403,562 250,680

Full Simulation Period
b 786,647 741,731 688,437

Wet (32%) 825,953 720,015 533,793
Above Normal (16%) 731,801 693,422 667,877
Below Normal (13%) 795,680 772,032 777,325

Dry (24%) 771,424 766,495 799,125
Critical (15%) 777,991 772,070 779,815

Oct Nov Dec

10% 878,663 880,132 881,528
20% 868,978 874,597 881,528
30% 862,503 872,517 881,528
40% 862,503 855,799 876,343
50% 862,503 833,195 859,903
60% 859,526 767,728 791,242
70% 821,118 740,252 609,089
80% 749,898 609,089 467,889
90% 609,089 446,307 282,031

Full Simulation Period
b 793,199 745,474 709,367

Wet (32%) 836,993 709,662 566,617
Above Normal (16%) 734,467 710,743 695,308
Below Normal (13%) 801,950 771,543 795,846

Dry (24%) 782,142 780,077 816,670
Critical (15%) 772,342 779,125 775,777

Oct Nov Dec

10% 5,734 0 0
20% 6,475 -4,727 0
30% 0 -1,878 4,538
40% 0 -12,721 5,475
50% 0 -8,544 36,522
60% -2,978 4,866 47,493
70% -16,752 51,166 0
80% 75,584 0 1,369
90% 8,692 42,745 31,351

Full Simulation Period
b 6,552 3,743 20,929

Wet (32%) 11,041 -10,353 32,824
Above Normal (16%) 2,666 17,320 27,431
Below Normal (13%) 6,270 -489 18,521

Dry (24%) 10,718 13,582 17,545
Critical (15%) -5,649 7,055 -4,038

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-25-4. American River Below Nimbus Fall-Run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Oct Nov Dec

10% 872,929 880,132 881,528
20% 862,503 879,325 881,528
30% 862,503 874,395 876,990
40% 862,503 868,521 870,868
50% 862,503 841,739 823,381
60% 862,503 762,862 743,750
70% 837,871 689,086 609,089
80% 674,314 609,089 466,520
90% 600,397 403,562 250,680

Full Simulation Period
b 786,647 741,731 688,437

Wet (32%) 825,953 720,015 533,793
Above Normal (16%) 731,801 693,422 667,877
Below Normal (13%) 795,680 772,032 777,325

Dry (24%) 771,424 766,495 799,125
Critical (15%) 777,991 772,070 779,815

Oct Nov Dec

10% 879,083 880,132 881,528
20% 866,138 880,132 881,528
30% 862,503 874,395 876,343
40% 862,503 869,546 862,177
50% 862,503 846,219 815,683
60% 862,503 796,665 743,774
70% 845,529 730,285 609,089
80% 774,565 619,125 466,542
90% 609,089 488,788 247,453

Full Simulation Period
b 798,897 753,761 693,122

Wet (32%) 829,926 727,108 535,360
Above Normal (16%) 751,660 711,941 683,812
Below Normal (13%) 801,041 790,161 772,859

Dry (24%) 789,040 774,015 809,347
Critical (15%) 797,304 789,694 778,226

Oct Nov Dec

10% 6,153 0 0
20% 3,634 807 0
30% 0 0 -647

40% 0 1,025 -8,691

50% 0 4,480 -7,698

60% 0 33,803 24
70% 7,659 41,199 0
80% 100,251 10,037 22
90% 8,692 85,226 -3,228

Full Simulation Period
b 12,250 12,030 4,685

Wet (32%) 3,973 7,093 1,566
Above Normal (16%) 19,860 18,518 15,935
Below Normal (13%) 5,361 18,129 -4,465

Dry (24%) 17,616 7,520 10,222
Critical (15%) 19,313 17,624 -1,589

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-25-5. American River Below Nimbus Fall-Run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a

Appendix 9E: Weighted Useable Area Analysis
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Oct Nov Dec

10% 872,929 880,132 881,528
20% 862,503 879,325 881,528
30% 862,503 874,395 876,990
40% 862,503 868,521 870,868
50% 862,503 841,739 823,381
60% 862,503 762,862 743,750
70% 837,871 689,086 609,089
80% 674,314 609,089 466,520
90% 600,397 403,562 250,680

Full Simulation Period
b 786,647 741,731 688,437

Wet (32%) 825,953 720,015 533,793
Above Normal (16%) 731,801 693,422 667,877
Below Normal (13%) 795,680 772,032 777,325

Dry (24%) 771,424 766,495 799,125
Critical (15%) 777,991 772,070 779,815

Oct Nov Dec

10% 875,329 880,132 881,528
20% 863,849 875,412 881,528
30% 862,503 872,536 878,964
40% 862,503 854,056 875,153
50% 862,503 824,470 854,006
60% 853,955 767,862 795,540
70% 822,159 734,101 609,089
80% 750,763 609,089 468,296
90% 609,089 455,653 281,677

Full Simulation Period
b 790,823 745,710 707,446

Wet (32%) 834,432 706,010 567,264
Above Normal (16%) 747,545 709,433 692,541
Below Normal (13%) 799,217 769,383 781,534

Dry (24%) 783,195 782,444 817,858
Critical (15%) 748,238 788,103 775,390

Oct Nov Dec

10% 2,399 0 0
20% 1,346 -3,912 0
30% 0 -1,858 1,974
40% 0 -14,464 4,285
50% 0 -17,270 30,625
60% -8,548 5,000 51,790
70% -15,711 45,016 0
80% 76,449 0 1,777
90% 8,692 52,091 30,997

Full Simulation Period
b 4,176 3,979 19,009

Wet (32%) 8,480 -14,005 33,471
Above Normal (16%) 15,745 16,011 24,664
Below Normal (13%) 3,537 -2,649 4,209

Dry (24%) 11,771 15,948 18,733
Critical (15%) -29,753 16,033 -4,424

a Exceedance probability is defined as the probability a given value will be 

exceeded in any one year.

b Based on the 82-year simulation period.

Classification (SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model 

results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 and 4 results 

are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model results for Alternative 

2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-25-6. American River Below Nimbus Fall-Run 

Spawning WUA, Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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C.26. American River below Nimbus Steelhead Spawning WUA 



Dec Jan Feb Mar Apr

10% 285,223 279,028 277,336 280,548 280,548
20% 285,223 279,028 271,755 264,437 276,864
30% 285,223 273,342 263,024 251,454 269,281
40% 280,548 262,440 241,823 205,382 238,344
50% 274,021 231,899 195,347 195,347 206,383
60% 252,244 194,219 137,490 195,347 195,347
70% 195,347 142,694 105,666 167,825 186,789
80% 164,818 98,910 71,518 111,692 154,244
90% 93,384 70,711 70,711 81,209 107,736

Full Simulation Period
b 229,569 199,778 179,729 193,238 210,109

Wet (32%) 186,565 128,944 115,025 157,936 183,565
Above Normal (16%) 224,484 198,784 161,582 169,629 230,626
Below Normal (13%) 256,911 243,922 217,841 242,027 227,164

Dry (24%) 262,329 254,455 240,539 222,522 228,484
Critical (15%) 248,593 222,736 203,294 201,770 199,135

Dec Jan Feb Mar Apr

10% 285,223 279,028 272,186 280,548 281,607
20% 285,223 279,028 263,555 268,472 278,599
30% 282,337 273,690 253,891 249,447 274,209
40% 277,607 264,248 226,168 205,760 252,416
50% 263,613 222,420 195,347 195,347 235,044
60% 240,908 195,347 128,662 195,347 195,347
70% 195,347 145,999 103,353 166,005 187,494
80% 155,541 99,151 72,131 106,868 154,447
90% 81,014 70,711 70,711 80,740 107,736

Full Simulation Period
b 223,019 199,831 175,836 192,340 213,917

Wet (32%) 176,198 128,443 111,109 157,999 183,660
Above Normal (16%) 215,958 193,304 156,690 166,724 230,884
Below Normal (13%) 251,048 248,135 207,597 242,179 235,743

Dry (24%) 256,972 250,904 235,574 223,024 232,560
Critical (15%) 249,833 232,173 208,143 197,667 210,012

Dec Jan Feb Mar Apr

10% 0 0 -5,150 0 1,058
20% 0 0 -8,200 4,035 1,735
30% -2,886 349 -9,133 -2,007 4,928
40% -2,941 1,808 -15,655 378 14,072
50% -10,408 -9,479 0 0 28,662
60% -11,335 1,128 -8,829 0 0
70% 0 3,305 -2,314 -1,820 705
80% -9,277 241 612 -4,824 203
90% -12,370 0 0 -470 0

Full Simulation Period
b

-6,550 52 -3,893 -898 3,808

Wet (32%) -10,367 -502 -3,916 62 96
Above Normal (16%) -8,526 -5,480 -4,893 -2,904 259
Below Normal (13%) -5,863 4,213 -10,244 152 8,579

Dry (24%) -5,357 -3,552 -4,964 502 4,076
Critical (15%) 1,239 9,437 4,848 -4,103 10,878

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Second Basis of Comparison and Alternative 4 results are not presented.  Qualitative 

differences, if applicable, are discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 1

Statistic

Monthly WUA (Feet2)

Table C-26-1. American River Below Nimbus Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 285,223 279,028 277,336 280,548 280,548
20% 285,223 279,028 271,755 264,437 276,864
30% 285,223 273,342 263,024 251,454 269,281
40% 280,548 262,440 241,823 205,382 238,344
50% 274,021 231,899 195,347 195,347 206,383
60% 252,244 194,219 137,490 195,347 195,347
70% 195,347 142,694 105,666 167,825 186,789
80% 164,818 98,910 71,518 111,692 154,244
90% 93,384 70,711 70,711 81,209 107,736

Full Simulation Period
b 229,569 199,778 179,729 193,238 210,109

Wet (32%) 186,565 128,944 115,025 157,936 183,565
Above Normal (16%) 224,484 198,784 161,582 169,629 230,626
Below Normal (13%) 256,911 243,922 217,841 242,027 227,164

Dry (24%) 262,329 254,455 240,539 222,522 228,484
Critical (15%) 248,593 222,736 203,294 201,770 199,135

Dec Jan Feb Mar Apr

10% 285,223 280,378 272,186 280,548 280,548
20% 285,223 279,028 263,024 268,472 276,329
30% 280,548 274,553 252,405 249,823 270,028
40% 275,387 264,772 228,189 205,760 244,427
50% 261,755 222,271 195,347 195,347 226,177
60% 240,905 195,347 128,655 195,347 195,347
70% 195,347 143,311 103,353 166,005 187,494
80% 156,211 99,151 72,200 106,868 154,304
90% 81,071 70,711 70,711 80,979 107,736

Full Simulation Period
b 224,527 200,366 175,739 192,500 211,277

Wet (32%) 176,682 128,381 111,139 157,999 183,643
Above Normal (16%) 220,890 197,449 158,358 166,569 230,799
Below Normal (13%) 250,017 246,437 206,868 242,167 229,934

Dry (24%) 260,218 251,966 235,063 222,283 227,573
Critical (15%) 249,279 231,262 207,131 200,181 205,740

Dec Jan Feb Mar Apr

10% 0 1,350 -5,150 0 0
20% 0 0 -8,731 4,035 -536

30% -4,674 1,212 -10,619 -1,631 748
40% -5,162 2,332 -13,635 378 6,083
50% -12,266 -9,628 0 0 19,794
60% -11,338 1,128 -8,835 0 0
70% 0 617 -2,314 -1,820 705
80% -8,606 241 682 -4,824 60
90% -12,313 0 0 -230 0

Full Simulation Period
b

-5,043 588 -3,990 -738 1,168

Wet (32%) -9,884 -563 -3,887 62 78
Above Normal (16%) -3,594 -1,335 -3,224 -3,060 174
Below Normal (13%) -6,894 2,515 -10,973 139 2,769

Dry (24%) -2,111 -2,489 -5,476 -240 -911

Critical (15%) 686 8,525 3,837 -1,589 6,606

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-26-2. American River Below Nimbus Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 285,223 279,028 277,336 280,548 280,548
20% 285,223 279,028 271,755 264,437 276,864
30% 285,223 273,342 263,024 251,454 269,281
40% 280,548 262,440 241,823 205,382 238,344
50% 274,021 231,899 195,347 195,347 206,383
60% 252,244 194,219 137,490 195,347 195,347
70% 195,347 142,694 105,666 167,825 186,789
80% 164,818 98,910 71,518 111,692 154,244
90% 93,384 70,711 70,711 81,209 107,736

Full Simulation Period
b 229,569 199,778 179,729 193,238 210,109

Wet (32%) 186,565 128,944 115,025 157,936 183,565
Above Normal (16%) 224,484 198,784 161,582 169,629 230,626
Below Normal (13%) 256,911 243,922 217,841 242,027 227,164

Dry (24%) 262,329 254,455 240,539 222,522 228,484
Critical (15%) 248,593 222,736 203,294 201,770 199,135

Dec Jan Feb Mar Apr

10% 285,223 279,028 277,336 280,548 280,548
20% 285,223 279,028 271,741 264,360 276,329
30% 284,188 273,228 259,731 251,261 266,932
40% 280,520 262,675 234,998 205,307 238,344
50% 272,556 232,665 195,347 195,347 200,225
60% 253,403 189,969 136,905 195,347 195,347
70% 195,347 140,468 105,656 165,839 186,539
80% 166,533 98,405 71,525 111,692 154,260
90% 93,239 70,711 70,711 81,131 107,736

Full Simulation Period
b 228,903 198,721 179,687 193,113 209,482

Wet (32%) 186,628 128,857 115,004 157,938 183,569
Above Normal (16%) 223,573 199,284 161,575 169,488 230,609
Below Normal (13%) 252,282 235,698 219,524 241,747 225,309

Dry (24%) 262,804 254,505 239,729 222,559 228,468
Critical (15%) 248,342 222,615 202,869 201,260 196,590

Dec Jan Feb Mar Apr

10% 0 0 0 0 0
20% 0 0 -14 -77 -536

30% -1,035 -113 -3,293 -193 -2,349

40% -28 235 -6,825 -75 0
50% -1,465 766 0 0 -6,157

60% 1,159 -4,250 -585 0 0
70% 0 -2,226 -10 -1,986 -250

80% 1,716 -505 7 0 16
90% -144 0 0 -79 0

Full Simulation Period
b

-666 -1,057 -42 -125 -627

Wet (32%) 63 -87 -21 2 4
Above Normal (16%) -911 500 -7 -141 -16

Below Normal (13%) -4,629 -8,224 1,683 -280 -1,855

Dry (24%) 476 50 -809 36 -16

Critical (15%) -251 -122 -426 -510 -2,545

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-26-3. American River Below Nimbus Steelhead Spawning WUA, 

Monthly WUA 

No Action Alternative

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 285,223 279,028 272,186 280,548 281,607
20% 285,223 279,028 263,555 268,472 278,599
30% 282,337 273,690 253,891 249,447 274,209
40% 277,607 264,248 226,168 205,760 252,416
50% 263,613 222,420 195,347 195,347 235,044
60% 240,908 195,347 128,662 195,347 195,347
70% 195,347 145,999 103,353 166,005 187,494
80% 155,541 99,151 72,131 106,868 154,447
90% 81,014 70,711 70,711 80,740 107,736

Full Simulation Period
b 223,019 199,831 175,836 192,340 213,917

Wet (32%) 176,198 128,443 111,109 157,999 183,660
Above Normal (16%) 215,958 193,304 156,690 166,724 230,884
Below Normal (13%) 251,048 248,135 207,597 242,179 235,743

Dry (24%) 256,972 250,904 235,574 223,024 232,560
Critical (15%) 249,833 232,173 208,143 197,667 210,012

Dec Jan Feb Mar Apr

10% 285,223 279,028 277,336 280,548 280,548
20% 285,223 279,028 271,755 264,437 276,864
30% 285,223 273,342 263,024 251,454 269,281
40% 280,548 262,440 241,823 205,382 238,344
50% 274,021 231,899 195,347 195,347 206,383
60% 252,244 194,219 137,490 195,347 195,347
70% 195,347 142,694 105,666 167,825 186,789
80% 164,818 98,910 71,518 111,692 154,244
90% 93,384 70,711 70,711 81,209 107,736

Full Simulation Period
b 229,569 199,778 179,729 193,238 210,109

Wet (32%) 186,565 128,944 115,025 157,936 183,565
Above Normal (16%) 224,484 198,784 161,582 169,629 230,626
Below Normal (13%) 256,911 243,922 217,841 242,027 227,164

Dry (24%) 262,329 254,455 240,539 222,522 228,484
Critical (15%) 248,593 222,736 203,294 201,770 199,135

Dec Jan Feb Mar Apr

10% 0 0 5,150 0 -1,058

20% 0 0 8,200 -4,035 -1,735

30% 2,886 -349 9,133 2,007 -4,928

40% 2,941 -1,808 15,655 -378 -14,072

50% 10,408 9,479 0 0 -28,662

60% 11,335 -1,128 8,829 0 0
70% 0 -3,305 2,314 1,820 -705

80% 9,277 -241 -612 4,824 -203

90% 12,370 0 0 470 0

Full Simulation Period
b 6,550 -52 3,893 898 -3,808

Wet (32%) 10,367 502 3,916 -62 -96

Above Normal (16%) 8,526 5,480 4,893 2,904 -259

Below Normal (13%) 5,863 -4,213 10,244 -152 -8,579

Dry (24%) 5,357 3,552 4,964 -502 -4,076

Critical (15%) -1,239 -9,437 -4,848 4,103 -10,878

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

No Action Alternative

Statistic

Monthly WUA (Feet2)

Table C-26-4. American River Below Nimbus Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 285,223 279,028 272,186 280,548 281,607
20% 285,223 279,028 263,555 268,472 278,599
30% 282,337 273,690 253,891 249,447 274,209
40% 277,607 264,248 226,168 205,760 252,416
50% 263,613 222,420 195,347 195,347 235,044
60% 240,908 195,347 128,662 195,347 195,347
70% 195,347 145,999 103,353 166,005 187,494
80% 155,541 99,151 72,131 106,868 154,447
90% 81,014 70,711 70,711 80,740 107,736

Full Simulation Period
b 223,019 199,831 175,836 192,340 213,917

Wet (32%) 176,198 128,443 111,109 157,999 183,660
Above Normal (16%) 215,958 193,304 156,690 166,724 230,884
Below Normal (13%) 251,048 248,135 207,597 242,179 235,743

Dry (24%) 256,972 250,904 235,574 223,024 232,560
Critical (15%) 249,833 232,173 208,143 197,667 210,012

Dec Jan Feb Mar Apr

10% 285,223 280,378 272,186 280,548 280,548
20% 285,223 279,028 263,024 268,472 276,329
30% 280,548 274,553 252,405 249,823 270,028
40% 275,387 264,772 228,189 205,760 244,427
50% 261,755 222,271 195,347 195,347 226,177
60% 240,905 195,347 128,655 195,347 195,347
70% 195,347 143,311 103,353 166,005 187,494
80% 156,211 99,151 72,200 106,868 154,304
90% 81,071 70,711 70,711 80,979 107,736

Full Simulation Period
b 224,527 200,366 175,739 192,500 211,277

Wet (32%) 176,682 128,381 111,139 157,999 183,643
Above Normal (16%) 220,890 197,449 158,358 166,569 230,799
Below Normal (13%) 250,017 246,437 206,868 242,167 229,934

Dry (24%) 260,218 251,966 235,063 222,283 227,573
Critical (15%) 249,279 231,262 207,131 200,181 205,740

Dec Jan Feb Mar Apr

10% 0 1,350 0 0 -1,058

20% 0 0 -531 0 -2,271

30% -1,788 863 -1,485 376 -4,181

40% -2,220 524 2,020 0 -7,988

50% -1,858 -148 0 0 -8,867

60% -3 0 -6 0 0
70% 0 -2,688 0 -1 0
80% 671 0 70 0 -143

90% 57 0 0 240 0

Full Simulation Period
b 1,507 536 -97 161 -2,640

Wet (32%) 483 -62 29 0 -18

Above Normal (16%) 4,932 4,145 1,668 -156 -85

Below Normal (13%) -1,031 -1,698 -729 -13 -5,810

Dry (24%) 3,246 1,063 -511 -742 -4,987

Critical (15%) -553 -912 -1,011 2,514 -4,272

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 3

Statistic

Monthly WUA (Feet2)

Table C-26-5. American River Below Nimbus Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Dec Jan Feb Mar Apr

10% 285,223 279,028 272,186 280,548 281,607
20% 285,223 279,028 263,555 268,472 278,599
30% 282,337 273,690 253,891 249,447 274,209
40% 277,607 264,248 226,168 205,760 252,416
50% 263,613 222,420 195,347 195,347 235,044
60% 240,908 195,347 128,662 195,347 195,347
70% 195,347 145,999 103,353 166,005 187,494
80% 155,541 99,151 72,131 106,868 154,447
90% 81,014 70,711 70,711 80,740 107,736

Full Simulation Period
b 223,019 199,831 175,836 192,340 213,917

Wet (32%) 176,198 128,443 111,109 157,999 183,660
Above Normal (16%) 215,958 193,304 156,690 166,724 230,884
Below Normal (13%) 251,048 248,135 207,597 242,179 235,743

Dry (24%) 256,972 250,904 235,574 223,024 232,560
Critical (15%) 249,833 232,173 208,143 197,667 210,012

Dec Jan Feb Mar Apr

10% 285,223 279,028 277,336 280,548 280,548
20% 285,223 279,028 271,741 264,360 276,329
30% 284,188 273,228 259,731 251,261 266,932
40% 280,520 262,675 234,998 205,307 238,344
50% 272,556 232,665 195,347 195,347 200,225
60% 253,403 189,969 136,905 195,347 195,347
70% 195,347 140,468 105,656 165,839 186,539
80% 166,533 98,405 71,525 111,692 154,260
90% 93,239 70,711 70,711 81,131 107,736

Full Simulation Period
b 228,903 198,721 179,687 193,113 209,482

Wet (32%) 186,628 128,857 115,004 157,938 183,569
Above Normal (16%) 223,573 199,284 161,575 169,488 230,609
Below Normal (13%) 252,282 235,698 219,524 241,747 225,309

Dry (24%) 262,804 254,505 239,729 222,559 228,468
Critical (15%) 248,342 222,615 202,869 201,260 196,590

Dec Jan Feb Mar Apr

10% 0 0 5,150 0 -1,058

20% 0 0 8,186 -4,112 -2,271

30% 1,851 -462 5,840 1,814 -7,278

40% 2,913 -1,573 8,830 -452 -14,072

50% 8,943 10,245 0 0 -34,819

60% 12,495 -5,378 8,243 0 0
70% 0 -5,531 2,304 -166 -955

80% 10,993 -746 -606 4,824 -188

90% 12,225 0 0 391 0

Full Simulation Period
b 5,884 -1,110 3,851 773 -4,435

Wet (32%) 10,430 414 3,895 -61 -92

Above Normal (16%) 7,615 5,980 4,885 2,763 -275

Below Normal (13%) 1,234 -12,438 11,927 -432 -10,434

Dry (24%) 5,832 3,601 4,155 -466 -4,092

Critical (15%) -1,490 -9,559 -5,274 3,594 -13,423

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) Model results for Alternatives 1, 4, and 

Second Basis of Comparison are the same, therefore Alternative 1 and 4 results are not presented.  Qualitative differences, if applicable, are 

discussed in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not presented.  

Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Long Term

Water Year Types
c

Alternative 5

Statistic

Monthly WUA (Feet2)

Table C-26-6. American River Below Nimbus Steelhead Spawning WUA, 

Monthly WUA 

Second Basis of Comparison

Statistic

Monthly WUA (Feet2)

Probability of Exceedance
a
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Reservoir Fish Analysis Documentation 
This appendix provides information about the methods and assumptions used for 
the Coordinated Long Term Operation of the Central Valley Project (CVP) and 
State Water Project (SWP) Environmental Impact Statement (EIS) analysis of 
reservoir fish.  It is organized in two main sections: 

• Section 9F.1: Reservoir Fish Analysis Methodology and Assumptions 

– The reservoir fish impacts analysis uses modeled monthly reservoir 
elevations to develop rates of water level change to evaluate the effects on 
reservoir fish that spawn in the nearshore areas.  The species analyzed 
were Largemouth Bass, Smallmouth Bass, and Spotted Bass.  This section 
describes the overall analytical approach and assumptions.  

• Section 9F.2: Reservoir Fish Analysis Results 

– This section presents the survival estimates for each reservoir and fish 
species evaluated during the spawning period.  Statistics are presented in 
exceedance plots and in tabular format. 

9F.1 Reservoir Fish Analysis Methodology and 
Assumptions 

9F.1.1 Reservoir Fish Analysis Methodology 
Reservoir storage and surface water elevations in the reservoirs from the 
CalSim II model were used to analyze the potential effects on reservoir fishes.  
Although aquatic habitat within the CVP and SWP water supply reservoirs may 
not be limiting, storage volume is used as an indicator of how much habitat is 
available to fish species inhabiting these reservoirs.  Warm water fish species that 
inhabit the upper layer of these reservoirs may be affected by fluctuations in 
storage through changes in reservoir water surface elevations.  

The evaluation method used to assess the influence of fluctuating water levels in 
the reservoirs was developed using the relationship presented in Lee (1999) and 
by examining literature on nest success levels found in self-sustaining populations 
of black bass (Micropterus spp.).  Available literature suggests that nest failure is 
highly variable among water bodies and between years, but it is not uncommon to 
have up to 40 percent of nests fail (60 percent survival) (Scott and Crossman 
1973).  Many self-sustaining black bass populations in North America experience 
nest success (that is, the nest produces swim-up fry) rates of 21 to 96 percent, 
with many reported survival rates in the 40 to 60 percent range (Forbes 1981; 
Hunt and Annett 2002; Steinhart 2004) suggesting that much less than 
100 percent survival is required to support a self-sustaining population.  Based on 
the literature review, nest survival probability in excess of 40 percent is assumed 
to be sufficient to provide for a self-sustaining bass fishery.  
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fluctuations on bass nests was based on a relationship between black bass nest 
success and water surface elevation reductions developed by Lee (1999) from 
research conducted on five California reservoirs.  Lee (1999) examined the 
relationship between water surface elevation fluctuation rates and nesting success 
for Black Bass, and developed nest survival curves for Largemouth, Smallmouth, 
and Spotted bass.  The equations corresponding to the relationship curves are the 
following: 

• Largemouth Bass Y = -56.378*ln(X)-102.59 

• Smallmouth Bass Y = -46.466*ln(X)-83.34 

• Spotted Bass Y = -79.095*ln(X)-94.162 

– where: X is the fluctuation rate (meter/day) and Y is the percentage of 
successful nests 

Based on the work by Lee (1999), the maximum receding water level rate 
providing 100 percent successful nesting varied among species, with receding 
water level rates of less than 0.02, less than 0.01, and less than 0.065 meters per 
day (m/day ) providing successful nesting of 100 percent of the Largemouth Bass, 
Smallmouth Bass, and Spotted Bass, nests, respectively.  Recession rates of 0.07, 
0.06, and 0.17 m/day would allow for successful nesting of 50 percent of the 
Largemouth Bass, Smallmouth Bass, and Spotted Bass, nests, respectively.   

For this analysis, water surface elevations at the end of each month from the 
CalSim II model output were used to calculate the monthly, and subsequently, 
daily fluctuation rates used to compute the percentage of successful nests using 
the equations from Lee (1999).  CalSim II reports end-of-month (EOM) water 
surface elevations; therefore, water surface elevations from February through June 
were used in this analysis (that is, the March fluctuation rate is equal to the March 
EOM elevation minus the February EOM elevation).  The average daily 
fluctuation rate used as “X” in the equations presented previously to compute the 
percentage of successful nests during that month was approximated by use of the 
monthly change in elevation divided by the number of days in that month.  The 
percentage of successful nests was computed based on the equations from Lee 
(1999) for each month of the potential spawning season for these species.   

This assessment is not intended to predict the absolute rate of survival in Black 
Bass nests, but rather to provide the basis for evaluating the relative differences 
among alternatives.  These results should be viewed as indicators of the relative 
performance of the alternatives evaluated. 

9F.1.2 Reservoir Fish Analysis Scenario Assumptions 
This section describes the assumptions for the Reservoir Fish Analysis for the No 
Action Alternative, Second Basis of Comparison, and other alternatives. 

The following CalSim II model simulations were performed as the basis for 
evaluating the impacts of the other alternatives: 

 9F-2 Draft LTO EIS 
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• Second Basis of Comparison 
The following model simulations of other alternatives were performed: 

• Alternative 1 – for simulation purposes, considered the same as Second Basis 
of Comparison 

• Alternative 2 – for simulation purposes, considered the same as No Action 
Alternative 

• Alternative 3 

• Alternative 4 – for simulation purposes, considered the same as Second Basis 
of Comparison 

• Alternative 5 
Assumptions for each of these alternatives were developed with the surface water 
modeling tools and are described in Appendix 5A, Section B. 

Alternative 1 modeling assumptions are the same as those for the Second Basis of 
Comparison and Alternative 2 modeling assumptions are the same as those for the 
No Action Alternative; therefore, the assumptions for those alternatives are not 
discussed separately in this document. 

Assumptions for each of these alternatives are reflected to monthly CalSim II 
reservoir storage elevations that are used in the Reservoir Fish analysis described 
in this section. 

9F.2 Reservoir Fish Results  

Results are provided for each of the following runs separately: 

• No Action Alternative 

• Second Basis of Comparison 

• Alternative 1 

• Alternative 3 

• Alternative 5 

In addition, the same statistics are provided for the following comparisons to 
establish changes of the alternative with respect to one of the bases of 
comparison: 

• Alternative 1 compared to No Action Alternative 

• Alternative 3 compared to No Action Alternative 

• Alternative 5 compared to No Action Alternative 

• No Action Alternative compared to Second Basis of Comparison 
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• Alternative 3 compared to Second Basis of Comparison 

• Alternative 5 compared to Second Basis of Comparison 

The first set of results is provided as probability exceedance curves of nest 
survival percentage for each reservoir and species of bass.  For this analysis, 
exceedance plots for the percentage of nest survival were generated based on the 
82-year CalSim II time period for each of the alternatives and bases of 
comparison.  Differences among alternatives were evaluated using the exceedance 
probability corresponding to varying levels of survival.   

The second set of results is provided as tables summarizing the monthly nest 
survival percentage for each reservoir and species of bass (as described 
previously) with monthly exceedance probabilities and long-term averages over 
the entire CalSim II simulation period.  Averages are also provided by water year 
type. 

Exceedance plots and tables, numbered to correspond to the following model 
results, are presented at the end of this appendix: 

• B.1. Trinity Largemouth Bass Survival Percentage 

• B.2. Trinity Smallmouth Bass Survival Percentage 

• B.3. Trinity Spotted Bass Survival Percentage 

• B.4. Shasta Largemouth Bass Survival Percentage 

• B.5. Shasta Smallmouth Bass Survival Percentage 

• B.6. Shasta Spotted Bass Survival Percentage 

• B.7. Oroville Largemouth Bass Survival Percentage 

• B.8. Oroville Smallmouth Bass Survival Percentage 

• B.9. Oroville Spotted Bass Survival Percentage 

• B.10. Folsom Largemouth Bass Survival Percentage 

• B.11. Folsom Smallmouth Bass Survival Percentage 

• B.12. Folsom Spotted Bass Survival Percentage 

• B.13. New Melones Largemouth Bass Survival Percentage 

• B.14. New Melones Smallmouth Bass Survival Percentage 

• B.15. New Melones Spotted Bass Survival Percentage 
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Figure B-1-1. Trinity Large Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-2. Trinity Large Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-3. Trinity Large Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-1-4. Trinity Large Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 89

40% 100 100 100 73

50% 100 100 100 65

60% 100 100 69 52

70% 100 100 52 44

80% 100 100 46 31

90% 100 100 33 17

Full Simulation Period
b 100 100 76 62

Wet (32%) 99 100 87 72

Above Normal (16%) 100 100 84 52

Below Normal (13%) 100 100 64 42

Dry (24%) 100 100 67 58

Critical (15%) 100 97 67 75

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 78

40% 100 100 100 72

50% 100 100 100 61

60% 100 100 68 55

70% 100 100 54 39

80% 100 100 48 31

90% 100 100 33 18

Full Simulation Period
b 100 99 76 61

Wet (32%) 99 100 87 71

Above Normal (16%) 100 100 85 51

Below Normal (13%) 100 100 66 46

Dry (24%) 100 100 68 59

Critical (15%) 100 95 69 69

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -11

40% 0 0 0 -2

50% 0 0 0 -4

60% 0 0 -1 3

70% 0 0 2 -5

80% 0 0 2 0

90% 0 0 0 1

Full Simulation Period
b 0 0 1 -1

Wet (32%) 0 0 0 -1

Above Normal (16%) 0 0 1 -1

Below Normal (13%) 0 0 1 4

Dry (24%) 0 0 0 0

Critical (15%) 0 -2 1 -6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-1-1. Trinity Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 89

40% 100 100 100 73

50% 100 100 100 65

60% 100 100 69 52

70% 100 100 52 44

80% 100 100 46 31

90% 100 100 33 17

Full Simulation Period
b 100 100 76 62

Wet (32%) 99 100 87 72

Above Normal (16%) 100 100 84 52

Below Normal (13%) 100 100 64 42

Dry (24%) 100 100 67 58

Critical (15%) 100 97 67 75

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 78

40% 100 100 100 71

50% 100 100 100 60

60% 100 100 68 53

70% 100 100 54 40

80% 100 100 50 32

90% 100 100 33 21

Full Simulation Period
b 100 100 77 61

Wet (32%) 99 100 87 71

Above Normal (16%) 100 100 86 52

Below Normal (13%) 100 100 65 42

Dry (24%) 100 100 68 60

Critical (15%) 100 98 70 70

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -11

40% 0 0 0 -2

50% 0 0 0 -5

60% 0 0 -1 1

70% 0 0 2 -3

80% 0 0 4 2

90% 0 0 0 4

Full Simulation Period
b 0 0 1 -1

Wet (32%) 0 0 0 -1

Above Normal (16%) 0 0 2 0

Below Normal (13%) 0 0 1 0

Dry (24%) 0 0 1 2

Critical (15%) 0 1 2 -5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-1-2. Trinity Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 89

40% 100 100 100 73

50% 100 100 100 65

60% 100 100 69 52

70% 100 100 52 44

80% 100 100 46 31

90% 100 100 33 17

Full Simulation Period
b 100 100 76 62

Wet (32%) 99 100 87 72

Above Normal (16%) 100 100 84 52

Below Normal (13%) 100 100 64 42

Dry (24%) 100 100 67 58

Critical (15%) 100 97 67 75

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 89

40% 100 100 100 73

50% 100 100 100 65

60% 100 100 70 53

70% 100 100 53 44

80% 100 100 46 31

90% 100 100 34 17

Full Simulation Period
b 100 100 76 62

Wet (32%) 99 100 87 72

Above Normal (16%) 100 100 84 53

Below Normal (13%) 100 100 65 42

Dry (24%) 100 100 68 58

Critical (15%) 100 97 67 78

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 1 0

80% 0 0 0 0

90% 0 0 1 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 1 0

Dry (24%) 0 0 0 -1

Critical (15%) 0 0 0 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-1-3. Trinity Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 78

40% 100 100 100 72

50% 100 100 100 61

60% 100 100 68 55

70% 100 100 54 39

80% 100 100 48 31

90% 100 100 33 18

Full Simulation Period
b 100 99 76 61

Wet (32%) 99 100 87 71

Above Normal (16%) 100 100 85 51

Below Normal (13%) 100 100 66 46

Dry (24%) 100 100 68 59

Critical (15%) 100 95 69 69

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 89

40% 100 100 100 73

50% 100 100 100 65

60% 100 100 69 52

70% 100 100 52 44

80% 100 100 46 31

90% 100 100 33 17

Full Simulation Period
b 100 100 76 62

Wet (32%) 99 100 87 72

Above Normal (16%) 100 100 84 52

Below Normal (13%) 100 100 64 42

Dry (24%) 100 100 67 58

Critical (15%) 100 97 67 75

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 11

40% 0 0 0 2

50% 0 0 0 4

60% 0 0 1 -3

70% 0 0 -2 5

80% 0 0 -2 0

90% 0 0 0 -1

Full Simulation Period
b 0 0 -1 1

Wet (32%) 0 0 0 1

Above Normal (16%) 0 0 -1 1

Below Normal (13%) 0 0 -1 -4

Dry (24%) 0 0 0 0

Critical (15%) 0 2 -1 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-1-4. Trinity Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 78

40% 100 100 100 72

50% 100 100 100 61

60% 100 100 68 55

70% 100 100 54 39

80% 100 100 48 31

90% 100 100 33 18

Full Simulation Period
b 100 99 76 61

Wet (32%) 99 100 87 71

Above Normal (16%) 100 100 85 51

Below Normal (13%) 100 100 66 46

Dry (24%) 100 100 68 59

Critical (15%) 100 95 69 69

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 78

40% 100 100 100 71

50% 100 100 100 60

60% 100 100 68 53

70% 100 100 54 40

80% 100 100 50 32

90% 100 100 33 21

Full Simulation Period
b 100 100 77 61

Wet (32%) 99 100 87 71

Above Normal (16%) 100 100 86 52

Below Normal (13%) 100 100 65 42

Dry (24%) 100 100 68 60

Critical (15%) 100 98 70 70

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 -1

60% 0 0 0 -2

70% 0 0 0 2

80% 0 0 2 2

90% 0 0 0 3

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 1 1

Below Normal (13%) 0 0 0 -4

Dry (24%) 0 0 0 1

Critical (15%) 0 3 1 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-1-5. Trinity Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 78

40% 100 100 100 72

50% 100 100 100 61

60% 100 100 68 55

70% 100 100 54 39

80% 100 100 48 31

90% 100 100 33 18

Full Simulation Period
b 100 99 76 61

Wet (32%) 99 100 87 71

Above Normal (16%) 100 100 85 51

Below Normal (13%) 100 100 66 46

Dry (24%) 100 100 68 59

Critical (15%) 100 95 69 69

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 89

40% 100 100 100 73

50% 100 100 100 65

60% 100 100 70 53

70% 100 100 53 44

80% 100 100 46 31

90% 100 100 34 17

Full Simulation Period
b 100 100 76 62

Wet (32%) 99 100 87 72

Above Normal (16%) 100 100 84 53

Below Normal (13%) 100 100 65 42

Dry (24%) 100 100 68 58

Critical (15%) 100 97 67 78

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 11

40% 0 0 0 2

50% 0 0 0 4

60% 0 0 2 -2

70% 0 0 -1 5

80% 0 0 -2 0

90% 0 0 1 -1

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 1

Above Normal (16%) 0 0 0 2

Below Normal (13%) 0 0 0 -4

Dry (24%) 0 0 0 -1

Critical (15%) 0 2 -1 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-1-6. Trinity Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-2-1. Trinity Small Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-2. Trinity Small Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-3. Trinity Small Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-2-4. Trinity Small Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 75

40% 100 100 100 62

50% 100 100 95 55

60% 100 100 58 44

70% 100 100 44 37

80% 100 100 39 26

90% 100 100 29 15

Full Simulation Period
b 100 99 72 56

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 80 47

Below Normal (13%) 100 100 59 37

Dry (24%) 100 100 63 51

Critical (15%) 100 95 62 70

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 65

40% 100 100 100 60

50% 100 100 87 52

60% 100 100 57 46

70% 100 100 46 33

80% 100 100 41 27

90% 100 100 29 16

Full Simulation Period
b 100 99 72 55

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 81 46

Below Normal (13%) 100 100 60 41

Dry (24%) 100 100 63 52

Critical (15%) 100 93 62 63

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -9

40% 0 0 0 -1

50% 0 0 -8 -3

60% 0 0 -1 2

70% 0 0 1 -4

80% 0 0 1 0

90% 0 0 0 1

Full Simulation Period
b 0 0 0 -1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 1 -1

Below Normal (13%) 0 0 1 3

Dry (24%) 0 0 0 1

Critical (15%) 0 -2 0 -6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-2-1. Trinity Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 75

40% 100 100 100 62

50% 100 100 95 55

60% 100 100 58 44

70% 100 100 44 37

80% 100 100 39 26

90% 100 100 29 15

Full Simulation Period
b 100 99 72 56

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 80 47

Below Normal (13%) 100 100 59 37

Dry (24%) 100 100 63 51

Critical (15%) 100 95 62 70

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 65

40% 100 100 100 60

50% 100 100 95 51

60% 100 100 58 45

70% 100 100 46 35

80% 100 100 42 28

90% 100 100 29 18

Full Simulation Period
b 100 99 73 56

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 82 47

Below Normal (13%) 100 100 60 37

Dry (24%) 100 100 64 53

Critical (15%) 100 95 64 64

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -9

40% 0 0 0 -2

50% 0 0 0 -4

60% 0 0 -1 1

70% 0 0 2 -3

80% 0 0 3 2

90% 0 0 0 4

Full Simulation Period
b 0 0 1 -1

Wet (32%) 0 0 0 -1

Above Normal (16%) 0 0 1 0

Below Normal (13%) 0 0 1 0

Dry (24%) 0 0 1 2

Critical (15%) 0 0 2 -5

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-2-2. Trinity Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 75

40% 100 100 100 62

50% 100 100 95 55

60% 100 100 58 44

70% 100 100 44 37

80% 100 100 39 26

90% 100 100 29 15

Full Simulation Period
b 100 99 72 56

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 80 47

Below Normal (13%) 100 100 59 37

Dry (24%) 100 100 63 51

Critical (15%) 100 95 62 70

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 75

40% 100 100 100 62

50% 100 100 95 55

60% 100 100 59 44

70% 100 100 45 37

80% 100 100 39 27

90% 100 100 29 15

Full Simulation Period
b 100 99 72 57

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 81 47

Below Normal (13%) 100 100 60 38

Dry (24%) 100 100 64 51

Critical (15%) 100 95 62 72

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 1 0

80% 0 0 0 0

90% 0 0 1 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 1 0

Dry (24%) 0 0 0 0

Critical (15%) 0 0 0 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-2-3. Trinity Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 65

40% 100 100 100 60

50% 100 100 87 52

60% 100 100 57 46

70% 100 100 46 33

80% 100 100 41 27

90% 100 100 29 16

Full Simulation Period
b 100 99 72 55

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 81 46

Below Normal (13%) 100 100 60 41

Dry (24%) 100 100 63 52

Critical (15%) 100 93 62 63

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 75

40% 100 100 100 62

50% 100 100 95 55

60% 100 100 58 44

70% 100 100 44 37

80% 100 100 39 26

90% 100 100 29 15

Full Simulation Period
b 100 99 72 56

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 80 47

Below Normal (13%) 100 100 59 37

Dry (24%) 100 100 63 51

Critical (15%) 100 95 62 70

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 9

40% 0 0 0 1

50% 0 0 8 3

60% 0 0 1 -2

70% 0 0 -1 4

80% 0 0 -1 0

90% 0 0 0 -1

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 -1 1

Below Normal (13%) 0 0 -1 -3

Dry (24%) 0 0 0 -1

Critical (15%) 0 2 0 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-2-4. Trinity Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 65

40% 100 100 100 60

50% 100 100 87 52

60% 100 100 57 46

70% 100 100 46 33

80% 100 100 41 27

90% 100 100 29 16

Full Simulation Period
b 100 99 72 55

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 81 46

Below Normal (13%) 100 100 60 41

Dry (24%) 100 100 63 52

Critical (15%) 100 93 62 63

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 65

40% 100 100 100 60

50% 100 100 95 51

60% 100 100 58 45

70% 100 100 46 35

80% 100 100 42 28

90% 100 100 29 18

Full Simulation Period
b 100 99 73 56

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 82 47

Below Normal (13%) 100 100 60 37

Dry (24%) 100 100 64 53

Critical (15%) 100 95 64 64

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 8 -1

60% 0 0 0 -2

70% 0 0 0 1

80% 0 0 2 1

90% 0 0 0 3

Full Simulation Period
b 0 0 1 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 1 1

Below Normal (13%) 0 0 0 -3

Dry (24%) 0 0 1 1

Critical (15%) 0 2 2 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-2-5. Trinity Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 65

40% 100 100 100 60

50% 100 100 87 52

60% 100 100 57 46

70% 100 100 46 33

80% 100 100 41 27

90% 100 100 29 16

Full Simulation Period
b 100 99 72 55

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 81 46

Below Normal (13%) 100 100 60 41

Dry (24%) 100 100 63 52

Critical (15%) 100 93 62 63

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 75

40% 100 100 100 62

50% 100 100 95 55

60% 100 100 59 44

70% 100 100 45 37

80% 100 100 39 27

90% 100 100 29 15

Full Simulation Period
b 100 99 72 57

Wet (32%) 99 100 84 66

Above Normal (16%) 100 100 81 47

Below Normal (13%) 100 100 60 38

Dry (24%) 100 100 64 51

Critical (15%) 100 95 62 72

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 9

40% 0 0 0 1

50% 0 0 8 3

60% 0 0 1 -2

70% 0 0 -1 4

80% 0 0 -1 0

90% 0 0 1 -1

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 1

Below Normal (13%) 0 0 0 -3

Dry (24%) 0 0 1 -1

Critical (15%) 0 2 0 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-2-6. Trinity Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-3-1. Trinity Spotted Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-2. Trinity Spotted Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-3-3. Trinity Spotted Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

10

20

30

40

50

60

70

80

90

100

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Su
rv

iv
al

 P
er

ce
nt

ag
e

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-30 July 2015



Figure B-3-4. Trinity Spotted Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 97 73

Full Simulation Period
b 100 100 98 94

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 93

Below Normal (13%) 100 100 96 89

Dry (24%) 100 100 96 90

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 97 75

Full Simulation Period
b 100 100 98 95

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 91

Below Normal (13%) 100 100 98 89

Dry (24%) 100 100 97 96

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 0 0

90% 0 0 0 2

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 -2

Below Normal (13%) 0 0 2 -1

Dry (24%) 0 0 1 5

Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-3-1. Trinity Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 97 73

Full Simulation Period
b 100 100 98 94

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 93

Below Normal (13%) 100 100 96 89

Dry (24%) 100 100 96 90

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 95

90% 100 100 96 79

Full Simulation Period
b 100 100 98 95

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 93

Below Normal (13%) 100 100 97 90

Dry (24%) 100 100 97 96

Critical (15%) 100 100 100 100

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 0 3

90% 0 0 0 6

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 2 1

Dry (24%) 0 0 1 6

Critical (15%) 0 0 0 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-3-2. Trinity Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 97 73

Full Simulation Period
b 100 100 98 94

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 93

Below Normal (13%) 100 100 96 89

Dry (24%) 100 100 96 90

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 98 73

Full Simulation Period
b 100 100 98 94

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 94

Below Normal (13%) 100 100 97 89

Dry (24%) 100 100 96 90

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 0 0

90% 0 0 1 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 2 0

Dry (24%) 0 0 0 0

Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-3-3. Trinity Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 97 75

Full Simulation Period
b 100 100 98 95

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 91

Below Normal (13%) 100 100 98 89

Dry (24%) 100 100 97 96

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 97 73

Full Simulation Period
b 100 100 98 94

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 93

Below Normal (13%) 100 100 96 89

Dry (24%) 100 100 96 90

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 0 0

90% 0 0 0 -2

Full Simulation Period
b 0 0 0 -1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 2

Below Normal (13%) 0 0 -2 1

Dry (24%) 0 0 -1 -5

Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-3-4. Trinity Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 97 75

Full Simulation Period
b 100 100 98 95

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 91

Below Normal (13%) 100 100 98 89

Dry (24%) 100 100 97 96

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 95

90% 100 100 96 79

Full Simulation Period
b 100 100 98 95

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 93

Below Normal (13%) 100 100 97 90

Dry (24%) 100 100 97 96

Critical (15%) 100 100 100 100

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 0 2

90% 0 0 0 4

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 2

Below Normal (13%) 0 0 -1 1

Dry (24%) 0 0 0 0

Critical (15%) 0 0 0 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-3-5. Trinity Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 97 75

Full Simulation Period
b 100 100 98 95

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 91

Below Normal (13%) 100 100 98 89

Dry (24%) 100 100 97 96

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 93

90% 100 100 98 73

Full Simulation Period
b 100 100 98 94

Wet (32%) 100 100 98 96

Above Normal (16%) 100 100 100 94

Below Normal (13%) 100 100 97 89

Dry (24%) 100 100 96 90

Critical (15%) 100 100 99 99

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 0 0

90% 0 0 1 -2

Full Simulation Period
b 0 0 0 -1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 3

Below Normal (13%) 0 0 -1 1

Dry (24%) 0 0 -1 -5

Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-3-6. Trinity Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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B.4. Shasta Large Mouth Bass Survival Percentage 1 
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Figure B-4-1. Shasta Large Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-2. Shasta Large Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-3. Shasta Large Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-4-4. Shasta Large Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 84

20% 100 100 100 34

30% 100 100 100 24

40% 100 100 100 17

50% 100 100 100 9

60% 100 100 100 4

70% 100 100 94 0

80% 100 100 51 0

90% 100 98 19 0

Full Simulation Period
b 97 94 81 22

Wet (32%) 91 100 98 48

Above Normal (16%) 100 100 99 14

Below Normal (13%) 100 95 71 17

Dry (24%) 100 98 68 9

Critical (15%) 100 65 55 3

Mar Apr May Jun

10% 100 100 100 75

20% 100 100 100 33

30% 100 100 100 18

40% 100 100 100 10

50% 100 100 100 4

60% 100 100 100 0

70% 100 100 82 0

80% 100 100 47 0

90% 100 100 23 0

Full Simulation Period
b 97 94 79 20

Wet (32%) 90 100 97 46

Above Normal (16%) 100 100 97 11

Below Normal (13%) 100 94 64 13

Dry (24%) 100 97 68 5

Critical (15%) 100 66 54 3

Mar Apr May Jun

10% 0 0 0 -9

20% 0 0 0 -1

30% 0 0 0 -6

40% 0 0 0 -8

50% 0 0 0 -5

60% 0 0 0 -4

70% 0 0 -12 0

80% 0 0 -4 0

90% 0 2 4 0

Full Simulation Period
b 0 0 -2 -3

Wet (32%) -1 0 -1 -2

Above Normal (16%) 0 0 -2 -3

Below Normal (13%) 0 -1 -7 -3

Dry (24%) 0 0 1 -4

Critical (15%) 0 1 -1 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-4-1. Shasta Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 84

20% 100 100 100 34

30% 100 100 100 24

40% 100 100 100 17

50% 100 100 100 9

60% 100 100 100 4

70% 100 100 94 0

80% 100 100 51 0

90% 100 98 19 0

Full Simulation Period
b 97 94 81 22

Wet (32%) 91 100 98 48

Above Normal (16%) 100 100 99 14

Below Normal (13%) 100 95 71 17

Dry (24%) 100 98 68 9

Critical (15%) 100 65 55 3

Mar Apr May Jun

10% 100 100 100 75

20% 100 100 100 32

30% 100 100 100 18

40% 100 100 100 9

50% 100 100 100 5

60% 100 100 100 0

70% 100 100 68 0

80% 100 100 44 0

90% 100 95 22 0

Full Simulation Period
b 97 94 78 20

Wet (32%) 90 100 96 45

Above Normal (16%) 100 100 94 12

Below Normal (13%) 100 97 64 14

Dry (24%) 100 97 68 5

Critical (15%) 100 66 54 3

Mar Apr May Jun

10% 0 0 0 -9

20% 0 0 0 -1

30% 0 0 0 -5

40% 0 0 0 -8

50% 0 0 0 -4

60% 0 0 0 -4

70% 0 0 -26 0

80% 0 0 -7 0

90% 0 -3 3 0

Full Simulation Period
b 0 0 -2 -3

Wet (32%) -1 0 -1 -3

Above Normal (16%) 0 0 -5 -3

Below Normal (13%) 0 2 -8 -3

Dry (24%) 0 0 0 -3

Critical (15%) 0 1 -1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-4-2. Shasta Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 84

20% 100 100 100 34

30% 100 100 100 24

40% 100 100 100 17

50% 100 100 100 9

60% 100 100 100 4

70% 100 100 94 0

80% 100 100 51 0

90% 100 98 19 0

Full Simulation Period
b 97 94 81 22

Wet (32%) 91 100 98 48

Above Normal (16%) 100 100 99 14

Below Normal (13%) 100 95 71 17

Dry (24%) 100 98 68 9

Critical (15%) 100 65 55 3

Mar Apr May Jun

10% 100 100 100 84

20% 100 100 100 34

30% 100 100 100 26

40% 100 100 100 17

50% 100 100 100 9

60% 100 100 100 4

70% 100 100 100 0

80% 100 100 54 0

90% 100 100 29 0

Full Simulation Period
b 97 94 82 22

Wet (32%) 90 100 98 48

Above Normal (16%) 100 100 100 14

Below Normal (13%) 100 97 71 16

Dry (24%) 100 98 72 10

Critical (15%) 100 65 58 3

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 1

30% 0 0 0 2

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 6 0

80% 0 0 2 0

90% 0 2 11 0

Full Simulation Period
b 0 0 2 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 1 0

Below Normal (13%) 0 2 0 -1

Dry (24%) 0 0 4 1

Critical (15%) 0 0 4 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-4-3. Shasta Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 75

20% 100 100 100 33

30% 100 100 100 18

40% 100 100 100 10

50% 100 100 100 4

60% 100 100 100 0

70% 100 100 82 0

80% 100 100 47 0

90% 100 100 23 0

Full Simulation Period
b 97 94 79 20

Wet (32%) 90 100 97 46

Above Normal (16%) 100 100 97 11

Below Normal (13%) 100 94 64 13

Dry (24%) 100 97 68 5

Critical (15%) 100 66 54 3

Mar Apr May Jun

10% 100 100 100 84

20% 100 100 100 34

30% 100 100 100 24

40% 100 100 100 17

50% 100 100 100 9

60% 100 100 100 4

70% 100 100 94 0

80% 100 100 51 0

90% 100 98 19 0

Full Simulation Period
b 97 94 81 22

Wet (32%) 91 100 98 48

Above Normal (16%) 100 100 99 14

Below Normal (13%) 100 95 71 17

Dry (24%) 100 98 68 9

Critical (15%) 100 65 55 3

Mar Apr May Jun

10% 0 0 0 9

20% 0 0 0 1

30% 0 0 0 6

40% 0 0 0 8

50% 0 0 0 5

60% 0 0 0 4

70% 0 0 12 0

80% 0 0 4 0

90% 0 -2 -4 0

Full Simulation Period
b 0 0 2 3

Wet (32%) 1 0 1 2

Above Normal (16%) 0 0 2 3

Below Normal (13%) 0 1 7 3

Dry (24%) 0 0 -1 4

Critical (15%) 0 -1 1 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-4-4. Shasta Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 75

20% 100 100 100 33

30% 100 100 100 18

40% 100 100 100 10

50% 100 100 100 4

60% 100 100 100 0

70% 100 100 82 0

80% 100 100 47 0

90% 100 100 23 0

Full Simulation Period
b 97 94 79 20

Wet (32%) 90 100 97 46

Above Normal (16%) 100 100 97 11

Below Normal (13%) 100 94 64 13

Dry (24%) 100 97 68 5

Critical (15%) 100 66 54 3

Mar Apr May Jun

10% 100 100 100 75

20% 100 100 100 32

30% 100 100 100 18

40% 100 100 100 9

50% 100 100 100 5

60% 100 100 100 0

70% 100 100 68 0

80% 100 100 44 0

90% 100 95 22 0

Full Simulation Period
b 97 94 78 20

Wet (32%) 90 100 96 45

Above Normal (16%) 100 100 94 12

Below Normal (13%) 100 97 64 14

Dry (24%) 100 97 68 5

Critical (15%) 100 66 54 3

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 -1

30% 0 0 0 1

40% 0 0 0 0

50% 0 0 0 1

60% 0 0 0 0

70% 0 0 -15 0

80% 0 0 -3 0

90% 0 -5 -1 0

Full Simulation Period
b 0 0 -1 0

Wet (32%) 0 0 0 -1

Above Normal (16%) 0 0 -3 1

Below Normal (13%) 0 3 -1 0

Dry (24%) 0 0 -1 1

Critical (15%) 0 0 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-4-5. Shasta Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 75

20% 100 100 100 33

30% 100 100 100 18

40% 100 100 100 10

50% 100 100 100 4

60% 100 100 100 0

70% 100 100 82 0

80% 100 100 47 0

90% 100 100 23 0

Full Simulation Period
b 97 94 79 20

Wet (32%) 90 100 97 46

Above Normal (16%) 100 100 97 11

Below Normal (13%) 100 94 64 13

Dry (24%) 100 97 68 5

Critical (15%) 100 66 54 3

Mar Apr May Jun

10% 100 100 100 84

20% 100 100 100 34

30% 100 100 100 26

40% 100 100 100 17

50% 100 100 100 9

60% 100 100 100 4

70% 100 100 100 0

80% 100 100 54 0

90% 100 100 29 0

Full Simulation Period
b 97 94 82 22

Wet (32%) 90 100 98 48

Above Normal (16%) 100 100 100 14

Below Normal (13%) 100 97 71 16

Dry (24%) 100 98 72 10

Critical (15%) 100 65 58 3

Mar Apr May Jun

10% 0 0 0 9

20% 0 0 0 1

30% 0 0 0 8

40% 0 0 0 8

50% 0 0 0 5

60% 0 0 0 4

70% 0 0 18 0

80% 0 0 6 0

90% 0 0 6 0

Full Simulation Period
b 0 0 3 3

Wet (32%) 1 0 1 2

Above Normal (16%) 0 0 3 3

Below Normal (13%) 0 2 7 3

Dry (24%) 0 0 4 5

Critical (15%) 0 -1 5 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-4-6. Shasta Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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B.5. Shasta Small Mouth Bass Survival Percentage 1 

2   
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Figure B-5-1. Shasta Small Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-2. Shasta Small Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-3. Shasta Small Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-5-4. Shasta Small Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 71

20% 100 100 100 29

30% 100 100 100 21

40% 100 100 100 15

50% 100 100 100 9

60% 100 100 100 5

70% 100 100 79 0

80% 100 100 44 0

90% 100 83 17 0

Full Simulation Period
b 97 93 78 21

Wet (32%) 90 99 97 44

Above Normal (16%) 100 100 97 14

Below Normal (13%) 100 95 66 16

Dry (24%) 100 96 66 8

Critical (15%) 100 64 50 3

Mar Apr May Jun

10% 100 100 100 63

20% 100 100 100 28

30% 100 100 100 16

40% 100 100 100 9

50% 100 100 100 4

60% 100 100 98 0

70% 100 100 69 0

80% 100 100 40 0

90% 100 91 20 0

Full Simulation Period
b 97 93 77 19

Wet (32%) 89 99 96 43

Above Normal (16%) 100 100 95 11

Below Normal (13%) 100 94 57 13

Dry (24%) 100 97 66 5

Critical (15%) 100 64 49 2

Mar Apr May Jun

10% 0 0 0 -8

20% 0 0 0 -1

30% 0 0 0 -5

40% 0 0 0 -6

50% 0 0 0 -4

60% 0 0 -2 -5

70% 0 0 -10 0

80% 0 0 -3 0

90% 0 8 4 0

Full Simulation Period
b 0 0 -2 -2

Wet (32%) -1 0 -1 -2

Above Normal (16%) 0 0 -2 -3

Below Normal (13%) 0 -1 -8 -3

Dry (24%) 0 1 0 -3

Critical (15%) 0 0 -1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-5-1. Shasta Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 71

20% 100 100 100 29

30% 100 100 100 21

40% 100 100 100 15

50% 100 100 100 9

60% 100 100 100 5

70% 100 100 79 0

80% 100 100 44 0

90% 100 83 17 0

Full Simulation Period
b 97 93 78 21

Wet (32%) 90 99 97 44

Above Normal (16%) 100 100 97 14

Below Normal (13%) 100 95 66 16

Dry (24%) 100 96 66 8

Critical (15%) 100 64 50 3

Mar Apr May Jun

10% 100 100 100 63

20% 100 100 100 28

30% 100 100 100 16

40% 100 100 100 9

50% 100 100 100 5

60% 100 100 92 0

70% 100 100 57 0

80% 100 100 38 0

90% 100 81 19 0

Full Simulation Period
b 97 93 76 19

Wet (32%) 89 99 96 42

Above Normal (16%) 100 100 91 12

Below Normal (13%) 100 96 57 13

Dry (24%) 100 96 65 5

Critical (15%) 100 65 50 3

Mar Apr May Jun

10% 0 0 0 -8

20% 0 0 0 -1

30% 0 0 0 -5

40% 0 0 0 -6

50% 0 0 0 -3

60% 0 0 -8 -5

70% 0 0 -22 0

80% 0 0 -6 0

90% 0 -2 3 0

Full Simulation Period
b 0 0 -3 -2

Wet (32%) -1 0 -2 -2

Above Normal (16%) 0 0 -6 -2

Below Normal (13%) 0 2 -9 -2

Dry (24%) 0 0 -1 -3

Critical (15%) 0 1 -1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-5-2. Shasta Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-55 July 2015



Mar Apr May Jun

10% 100 100 100 71

20% 100 100 100 29

30% 100 100 100 21

40% 100 100 100 15

50% 100 100 100 9

60% 100 100 100 5

70% 100 100 79 0

80% 100 100 44 0

90% 100 83 17 0

Full Simulation Period
b 97 93 78 21

Wet (32%) 90 99 97 44

Above Normal (16%) 100 100 97 14

Below Normal (13%) 100 95 66 16

Dry (24%) 100 96 66 8

Critical (15%) 100 64 50 3

Mar Apr May Jun

10% 100 100 100 70

20% 100 100 100 29

30% 100 100 100 22

40% 100 100 100 15

50% 100 100 100 8

60% 100 100 100 5

70% 100 100 85 0

80% 100 100 45 0

90% 100 97 25 0

Full Simulation Period
b 97 93 80 21

Wet (32%) 90 99 97 45

Above Normal (16%) 100 100 98 14

Below Normal (13%) 100 96 65 15

Dry (24%) 100 97 70 9

Critical (15%) 100 64 55 3

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 2

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 6 0

80% 0 0 2 0

90% 0 14 9 0

Full Simulation Period
b 0 0 2 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 1 0

Below Normal (13%) 0 1 -1 0

Dry (24%) 0 1 3 1

Critical (15%) 0 0 5 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-5-3. Shasta Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 63

20% 100 100 100 28

30% 100 100 100 16

40% 100 100 100 9

50% 100 100 100 4

60% 100 100 98 0

70% 100 100 69 0

80% 100 100 40 0

90% 100 91 20 0

Full Simulation Period
b 97 93 77 19

Wet (32%) 89 99 96 43

Above Normal (16%) 100 100 95 11

Below Normal (13%) 100 94 57 13

Dry (24%) 100 97 66 5

Critical (15%) 100 64 49 2

Mar Apr May Jun

10% 100 100 100 71

20% 100 100 100 29

30% 100 100 100 21

40% 100 100 100 15

50% 100 100 100 9

60% 100 100 100 5

70% 100 100 79 0

80% 100 100 44 0

90% 100 83 17 0

Full Simulation Period
b 97 93 78 21

Wet (32%) 90 99 97 44

Above Normal (16%) 100 100 97 14

Below Normal (13%) 100 95 66 16

Dry (24%) 100 96 66 8

Critical (15%) 100 64 50 3

Mar Apr May Jun

10% 0 0 0 8

20% 0 0 0 1

30% 0 0 0 5

40% 0 0 0 6

50% 0 0 0 4

60% 0 0 2 5

70% 0 0 10 0

80% 0 0 3 0

90% 0 -8 -4 0

Full Simulation Period
b 0 0 2 2

Wet (32%) 1 0 1 2

Above Normal (16%) 0 0 2 3

Below Normal (13%) 0 1 8 3

Dry (24%) 0 -1 0 3

Critical (15%) 0 0 1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-5-4. Shasta Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 63

20% 100 100 100 28

30% 100 100 100 16

40% 100 100 100 9

50% 100 100 100 4

60% 100 100 98 0

70% 100 100 69 0

80% 100 100 40 0

90% 100 91 20 0

Full Simulation Period
b 97 93 77 19

Wet (32%) 89 99 96 43

Above Normal (16%) 100 100 95 11

Below Normal (13%) 100 94 57 13

Dry (24%) 100 97 66 5

Critical (15%) 100 64 49 2

Mar Apr May Jun

10% 100 100 100 63

20% 100 100 100 28

30% 100 100 100 16

40% 100 100 100 9

50% 100 100 100 5

60% 100 100 92 0

70% 100 100 57 0

80% 100 100 38 0

90% 100 81 19 0

Full Simulation Period
b 97 93 76 19

Wet (32%) 89 99 96 42

Above Normal (16%) 100 100 91 12

Below Normal (13%) 100 96 57 13

Dry (24%) 100 96 65 5

Critical (15%) 100 65 50 3

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 -1

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 1

60% 0 0 -6 0

70% 0 0 -12 0

80% 0 0 -3 0

90% 0 -10 -1 0

Full Simulation Period
b 0 0 -1 0

Wet (32%) 0 0 0 -1

Above Normal (16%) 0 0 -4 1

Below Normal (13%) 0 2 0 0

Dry (24%) 0 -1 -1 0

Critical (15%) 0 1 0 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-5-5. Shasta Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 63

20% 100 100 100 28

30% 100 100 100 16

40% 100 100 100 9

50% 100 100 100 4

60% 100 100 98 0

70% 100 100 69 0

80% 100 100 40 0

90% 100 91 20 0

Full Simulation Period
b 97 93 77 19

Wet (32%) 89 99 96 43

Above Normal (16%) 100 100 95 11

Below Normal (13%) 100 94 57 13

Dry (24%) 100 97 66 5

Critical (15%) 100 64 49 2

Mar Apr May Jun

10% 100 100 100 70

20% 100 100 100 29

30% 100 100 100 22

40% 100 100 100 15

50% 100 100 100 8

60% 100 100 100 5

70% 100 100 85 0

80% 100 100 45 0

90% 100 97 25 0

Full Simulation Period
b 97 93 80 21

Wet (32%) 90 99 97 45

Above Normal (16%) 100 100 98 14

Below Normal (13%) 100 96 65 15

Dry (24%) 100 97 70 9

Critical (15%) 100 64 55 3

Mar Apr May Jun

10% 0 0 0 7

20% 0 0 0 1

30% 0 0 0 7

40% 0 0 0 6

50% 0 0 0 4

60% 0 0 2 5

70% 0 0 16 0

80% 0 0 5 0

90% 0 7 5 0

Full Simulation Period
b 0 0 3 2

Wet (32%) 1 0 1 2

Above Normal (16%) 0 0 3 3

Below Normal (13%) 0 2 7 2

Dry (24%) 0 0 3 4

Critical (15%) 0 0 5 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-5-6. Shasta Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-6-1. Shasta Spotted Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-2. Shasta Spotted Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-6-3. Shasta Spotted Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

10

20

30

40

50

60

70

80

90

100

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Su
rv

iv
al

 P
er

ce
nt

ag
e

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-63 July 2015



Figure B-6-4. Shasta Spotted Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 97

30% 100 100 100 83

40% 100 100 100 74

50% 100 100 100 62

60% 100 100 100 56

70% 100 100 100 46

80% 100 100 100 36

90% 100 100 76 26

Full Simulation Period
b 99 98 95 63

Wet (32%) 98 100 100 87

Above Normal (16%) 100 100 100 60

Below Normal (13%) 100 100 96 58

Dry (24%) 100 100 91 55

Critical (15%) 100 84 84 31

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 96

30% 100 100 100 75

40% 100 100 100 63

50% 100 100 100 55

60% 100 100 100 47

70% 100 100 100 35

80% 100 100 100 24

90% 100 100 82 16

Full Simulation Period
b 99 98 95 56

Wet (32%) 98 100 100 86

Above Normal (16%) 100 100 100 51

Below Normal (13%) 100 100 96 45

Dry (24%) 100 100 93 44

Critical (15%) 100 86 83 27

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 -1

30% 0 0 0 -8

40% 0 0 0 -11

50% 0 0 0 -7

60% 0 0 0 -9

70% 0 0 0 -11

80% 0 0 0 -12

90% 0 0 6 -10

Full Simulation Period
b 0 0 0 -7

Wet (32%) 0 0 0 -1

Above Normal (16%) 0 0 0 -9

Below Normal (13%) 0 0 -1 -13

Dry (24%) 0 0 2 -11

Critical (15%) 0 2 0 -4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-6-1. Shasta Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 97

30% 100 100 100 83

40% 100 100 100 74

50% 100 100 100 62

60% 100 100 100 56

70% 100 100 100 46

80% 100 100 100 36

90% 100 100 76 26

Full Simulation Period
b 99 98 95 63

Wet (32%) 98 100 100 87

Above Normal (16%) 100 100 100 60

Below Normal (13%) 100 100 96 58

Dry (24%) 100 100 91 55

Critical (15%) 100 84 84 31

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 95

30% 100 100 100 76

40% 100 100 100 63

50% 100 100 100 57

60% 100 100 100 47

70% 100 100 100 35

80% 100 100 100 28

90% 100 100 81 22

Full Simulation Period
b 99 98 95 57

Wet (32%) 98 100 100 84

Above Normal (16%) 100 100 100 53

Below Normal (13%) 100 100 96 48

Dry (24%) 100 100 92 45

Critical (15%) 100 86 84 29

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 -2

30% 0 0 0 -8

40% 0 0 0 -11

50% 0 0 0 -5

60% 0 0 0 -9

70% 0 0 0 -11

80% 0 0 0 -8

90% 0 0 5 -5

Full Simulation Period
b 0 0 0 -6

Wet (32%) 0 0 0 -3

Above Normal (16%) 0 0 0 -7

Below Normal (13%) 0 0 -1 -11

Dry (24%) 0 0 1 -10

Critical (15%) 0 2 1 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-6-2. Shasta Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 97

30% 100 100 100 83

40% 100 100 100 74

50% 100 100 100 62

60% 100 100 100 56

70% 100 100 100 46

80% 100 100 100 36

90% 100 100 76 26

Full Simulation Period
b 99 98 95 63

Wet (32%) 98 100 100 87

Above Normal (16%) 100 100 100 60

Below Normal (13%) 100 100 96 58

Dry (24%) 100 100 91 55

Critical (15%) 100 84 84 31

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 98

30% 100 100 100 86

40% 100 100 100 74

50% 100 100 100 62

60% 100 100 100 56

70% 100 100 100 45

80% 100 100 100 37

90% 100 100 91 27

Full Simulation Period
b 99 98 97 63

Wet (32%) 98 100 100 87

Above Normal (16%) 100 100 100 60

Below Normal (13%) 100 100 97 58

Dry (24%) 100 100 97 56

Critical (15%) 100 87 86 32

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 1

30% 0 0 0 3

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 -1

80% 0 0 0 1

90% 0 0 15 1

Full Simulation Period
b 0 0 2 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 0 0

Dry (24%) 0 0 6 1

Critical (15%) 0 3 2 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-6-3. Shasta Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 96

30% 100 100 100 75

40% 100 100 100 63

50% 100 100 100 55

60% 100 100 100 47

70% 100 100 100 35

80% 100 100 100 24

90% 100 100 82 16

Full Simulation Period
b 99 98 95 56

Wet (32%) 98 100 100 86

Above Normal (16%) 100 100 100 51

Below Normal (13%) 100 100 96 45

Dry (24%) 100 100 93 44

Critical (15%) 100 86 83 27

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 97

30% 100 100 100 83

40% 100 100 100 74

50% 100 100 100 62

60% 100 100 100 56

70% 100 100 100 46

80% 100 100 100 36

90% 100 100 76 26

Full Simulation Period
b 99 98 95 63

Wet (32%) 98 100 100 87

Above Normal (16%) 100 100 100 60

Below Normal (13%) 100 100 96 58

Dry (24%) 100 100 91 55

Critical (15%) 100 84 84 31

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 1

30% 0 0 0 8

40% 0 0 0 11

50% 0 0 0 7

60% 0 0 0 9

70% 0 0 0 11

80% 0 0 0 12

90% 0 0 -6 10

Full Simulation Period
b 0 0 0 7

Wet (32%) 0 0 0 1

Above Normal (16%) 0 0 0 9

Below Normal (13%) 0 0 1 13

Dry (24%) 0 0 -2 11

Critical (15%) 0 -2 0 4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-6-4. Shasta Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 96

30% 100 100 100 75

40% 100 100 100 63

50% 100 100 100 55

60% 100 100 100 47

70% 100 100 100 35

80% 100 100 100 24

90% 100 100 82 16

Full Simulation Period
b 99 98 95 56

Wet (32%) 98 100 100 86

Above Normal (16%) 100 100 100 51

Below Normal (13%) 100 100 96 45

Dry (24%) 100 100 93 44

Critical (15%) 100 86 83 27

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 95

30% 100 100 100 76

40% 100 100 100 63

50% 100 100 100 57

60% 100 100 100 47

70% 100 100 100 35

80% 100 100 100 28

90% 100 100 81 22

Full Simulation Period
b 99 98 95 57

Wet (32%) 98 100 100 84

Above Normal (16%) 100 100 100 53

Below Normal (13%) 100 100 96 48

Dry (24%) 100 100 92 45

Critical (15%) 100 86 84 29

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 -1

30% 0 0 0 1

40% 0 0 0 0

50% 0 0 0 2

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 0 4

90% 0 0 -1 5

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 -2

Above Normal (16%) 0 0 0 2

Below Normal (13%) 0 0 0 2

Dry (24%) 0 0 -1 1

Critical (15%) 0 0 1 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-6-5. Shasta Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-69 July 2015



Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 96

30% 100 100 100 75

40% 100 100 100 63

50% 100 100 100 55

60% 100 100 100 47

70% 100 100 100 35

80% 100 100 100 24

90% 100 100 82 16

Full Simulation Period
b 99 98 95 56

Wet (32%) 98 100 100 86

Above Normal (16%) 100 100 100 51

Below Normal (13%) 100 100 96 45

Dry (24%) 100 100 93 44

Critical (15%) 100 86 83 27

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 98

30% 100 100 100 86

40% 100 100 100 74

50% 100 100 100 62

60% 100 100 100 56

70% 100 100 100 45

80% 100 100 100 37

90% 100 100 91 27

Full Simulation Period
b 99 98 97 63

Wet (32%) 98 100 100 87

Above Normal (16%) 100 100 100 60

Below Normal (13%) 100 100 97 58

Dry (24%) 100 100 97 56

Critical (15%) 100 87 86 32

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 2

30% 0 0 0 11

40% 0 0 0 11

50% 0 0 0 7

60% 0 0 0 9

70% 0 0 0 10

80% 0 0 0 13

90% 0 0 9 11

Full Simulation Period
b 0 0 1 7

Wet (32%) 0 0 0 2

Above Normal (16%) 0 0 0 9

Below Normal (13%) 0 0 1 13

Dry (24%) 0 0 4 12

Critical (15%) 0 1 2 4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-6-6. Shasta Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-7-1. Oroville Large Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-2. Oroville Large Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-3. Oroville Large Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-7-4. Oroville Large Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 80

40% 100 100 100 23

50% 100 100 100 8

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 67 0

90% 100 100 30 0

Full Simulation Period
b 97 96 85 36

Wet (32%) 91 100 100 81

Above Normal (16%) 100 100 100 37

Below Normal (13%) 100 96 82 24

Dry (24%) 100 100 69 2

Critical (15%) 98 78 62 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 48

40% 100 100 100 3

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 93 0

80% 100 100 39 0

90% 100 100 1 0

Full Simulation Period
b 97 96 78 31

Wet (32%) 91 100 97 73

Above Normal (16%) 100 100 85 31

Below Normal (13%) 100 98 63 12

Dry (24%) 100 100 67 0

Critical (15%) 98 74 63 7

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -32

40% 0 0 0 -19

50% 0 0 0 -8

60% 0 0 0 0

70% 0 0 -7 0

80% 0 0 -27 0

90% 0 0 -30 0

Full Simulation Period
b 0 0 -6 -5

Wet (32%) 0 0 -3 -8

Above Normal (16%) 0 0 -15 -6

Below Normal (13%) 0 2 -20 -12

Dry (24%) 0 0 -3 -2

Critical (15%) 0 -3 1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-7-1. Oroville Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 80

40% 100 100 100 23

50% 100 100 100 8

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 67 0

90% 100 100 30 0

Full Simulation Period
b 97 96 85 36

Wet (32%) 91 100 100 81

Above Normal (16%) 100 100 100 37

Below Normal (13%) 100 96 82 24

Dry (24%) 100 100 69 2

Critical (15%) 98 78 62 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 17

40% 100 100 100 0

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 54 0

90% 100 100 14 0

Full Simulation Period
b 97 96 80 27

Wet (32%) 90 100 97 63

Above Normal (16%) 100 100 86 26

Below Normal (13%) 100 95 73 10

Dry (24%) 100 100 67 0

Critical (15%) 98 78 65 6

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -64

40% 0 0 0 -23

50% 0 0 0 -8

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 -13 0

90% 0 0 -16 0

Full Simulation Period
b 0 0 -4 -10

Wet (32%) 0 0 -3 -17

Above Normal (16%) 0 0 -14 -11

Below Normal (13%) 0 -1 -9 -13

Dry (24%) 0 0 -2 -2

Critical (15%) 0 0 3 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-7-2. Oroville Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 80

40% 100 100 100 23

50% 100 100 100 8

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 67 0

90% 100 100 30 0

Full Simulation Period
b 97 96 85 36

Wet (32%) 91 100 100 81

Above Normal (16%) 100 100 100 37

Below Normal (13%) 100 96 82 24

Dry (24%) 100 100 69 2

Critical (15%) 98 78 62 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 80

40% 100 100 100 23

50% 100 100 100 12

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 100 0

90% 100 100 54 0

Full Simulation Period
b 97 97 89 37

Wet (32%) 91 100 100 82

Above Normal (16%) 100 100 100 37

Below Normal (13%) 100 96 90 26

Dry (24%) 100 100 81 3

Critical (15%) 98 82 68 8

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 4

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 33 0

90% 0 0 23 0

Full Simulation Period
b 0 1 5 1

Wet (32%) 0 0 0 1

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 8 2

Dry (24%) 0 0 12 1

Critical (15%) 0 4 6 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-7-3. Oroville Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 48

40% 100 100 100 3

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 93 0

80% 100 100 39 0

90% 100 100 1 0

Full Simulation Period
b 97 96 78 31

Wet (32%) 91 100 97 73

Above Normal (16%) 100 100 85 31

Below Normal (13%) 100 98 63 12

Dry (24%) 100 100 67 0

Critical (15%) 98 74 63 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 80

40% 100 100 100 23

50% 100 100 100 8

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 67 0

90% 100 100 30 0

Full Simulation Period
b 97 96 85 36

Wet (32%) 91 100 100 81

Above Normal (16%) 100 100 100 37

Below Normal (13%) 100 96 82 24

Dry (24%) 100 100 69 2

Critical (15%) 98 78 62 7

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 32

40% 0 0 0 19

50% 0 0 0 8

60% 0 0 0 0

70% 0 0 7 0

80% 0 0 27 0

90% 0 0 30 0

Full Simulation Period
b 0 0 6 5

Wet (32%) 0 0 3 8

Above Normal (16%) 0 0 15 6

Below Normal (13%) 0 -2 20 12

Dry (24%) 0 0 3 2

Critical (15%) 0 3 -1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-7-4. Oroville Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 48

40% 100 100 100 3

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 93 0

80% 100 100 39 0

90% 100 100 1 0

Full Simulation Period
b 97 96 78 31

Wet (32%) 91 100 97 73

Above Normal (16%) 100 100 85 31

Below Normal (13%) 100 98 63 12

Dry (24%) 100 100 67 0

Critical (15%) 98 74 63 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 17

40% 100 100 100 0

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 54 0

90% 100 100 14 0

Full Simulation Period
b 97 96 80 27

Wet (32%) 90 100 97 63

Above Normal (16%) 100 100 86 26

Below Normal (13%) 100 95 73 10

Dry (24%) 100 100 67 0

Critical (15%) 98 78 65 6

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -32

40% 0 0 0 -3

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 7 0

80% 0 0 14 0

90% 0 0 13 0

Full Simulation Period
b 0 0 2 -4

Wet (32%) 0 0 0 -10

Above Normal (16%) 0 0 0 -5

Below Normal (13%) 0 -3 10 -1

Dry (24%) 0 0 1 0

Critical (15%) 0 4 2 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-7-5. Oroville Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 48

40% 100 100 100 3

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 93 0

80% 100 100 39 0

90% 100 100 1 0

Full Simulation Period
b 97 96 78 31

Wet (32%) 91 100 97 73

Above Normal (16%) 100 100 85 31

Below Normal (13%) 100 98 63 12

Dry (24%) 100 100 67 0

Critical (15%) 98 74 63 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 80

40% 100 100 100 23

50% 100 100 100 12

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 100 0

90% 100 100 54 0

Full Simulation Period
b 97 97 89 37

Wet (32%) 91 100 100 82

Above Normal (16%) 100 100 100 37

Below Normal (13%) 100 96 90 26

Dry (24%) 100 100 81 3

Critical (15%) 98 82 68 8

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 32

40% 0 0 0 20

50% 0 0 0 12

60% 0 0 0 0

70% 0 0 7 0

80% 0 0 61 0

90% 0 0 53 0

Full Simulation Period
b 0 1 11 6

Wet (32%) 0 0 3 8

Above Normal (16%) 0 0 15 6

Below Normal (13%) 0 -2 28 14

Dry (24%) 0 0 14 2

Critical (15%) 0 7 5 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-7-6. Oroville Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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B.8. Oroville Small Mouth Bass Survival Percentage 1 

2   
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Figure B-8-1. Oroville Small Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-2. Oroville Small Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-3. Oroville Small Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-8-4. Oroville Small Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 67

40% 100 100 100 20

50% 100 100 100 8

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 56 0

90% 100 100 26 0

Full Simulation Period
b 96 96 83 35

Wet (32%) 90 100 100 79

Above Normal (16%) 100 100 100 35

Below Normal (13%) 100 95 81 22

Dry (24%) 100 100 68 2

Critical (15%) 97 75 58 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 41

40% 100 100 100 3

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 78 0

80% 100 100 34 0

90% 100 100 1 0

Full Simulation Period
b 96 95 77 30

Wet (32%) 89 100 97 72

Above Normal (16%) 100 100 85 28

Below Normal (13%) 100 97 59 11

Dry (24%) 100 100 65 0

Critical (15%) 97 70 58 6

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -26

40% 0 0 0 -17

50% 0 0 0 -8

60% 0 0 0 0

70% 0 0 -22 0

80% 0 0 -23 0

90% 0 0 -26 0

Full Simulation Period
b 0 0 -7 -5

Wet (32%) -1 0 -3 -8

Above Normal (16%) 0 0 -15 -7

Below Normal (13%) 0 2 -22 -10

Dry (24%) 0 0 -3 -1

Critical (15%) 0 -5 1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-8-1. Oroville Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 67

40% 100 100 100 20

50% 100 100 100 8

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 56 0

90% 100 100 26 0

Full Simulation Period
b 96 96 83 35

Wet (32%) 90 100 100 79

Above Normal (16%) 100 100 100 35

Below Normal (13%) 100 95 81 22

Dry (24%) 100 100 68 2

Critical (15%) 97 75 58 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 15

40% 100 100 100 0

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 45 0

90% 100 98 13 0

Full Simulation Period
b 96 95 79 26

Wet (32%) 89 100 97 63

Above Normal (16%) 100 100 85 23

Below Normal (13%) 100 93 72 10

Dry (24%) 100 100 66 0

Critical (15%) 97 74 62 5

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -52

40% 0 0 0 -20

50% 0 0 0 -8

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 -11 0

90% 0 -2 -14 0

Full Simulation Period
b 0 0 -4 -9

Wet (32%) 0 0 -3 -16

Above Normal (16%) 0 0 -15 -12

Below Normal (13%) 0 -2 -9 -11

Dry (24%) 0 0 -2 -2

Critical (15%) 0 -1 4 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-8-2. Oroville Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 67

40% 100 100 100 20

50% 100 100 100 8

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 56 0

90% 100 100 26 0

Full Simulation Period
b 96 96 83 35

Wet (32%) 90 100 100 79

Above Normal (16%) 100 100 100 35

Below Normal (13%) 100 95 81 22

Dry (24%) 100 100 68 2

Critical (15%) 97 75 58 7

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 67

40% 100 100 100 20

50% 100 100 100 11

60% 100 100 100 1

70% 100 100 100 0

80% 100 100 100 0

90% 100 100 45 0

Full Simulation Period
b 96 96 88 36

Wet (32%) 90 100 100 80

Above Normal (16%) 100 100 100 35

Below Normal (13%) 100 95 89 23

Dry (24%) 100 100 79 2

Critical (15%) 97 78 65 7

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 3

60% 0 0 0 1

70% 0 0 0 0

80% 0 0 44 0

90% 0 0 19 0

Full Simulation Period
b 0 1 5 1

Wet (32%) 0 0 0 1

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 8 2

Dry (24%) 0 0 11 1

Critical (15%) 0 4 7 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-8-3. Oroville Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 41

40% 100 100 100 3

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 78 0

80% 100 100 34 0

90% 100 100 1 0

Full Simulation Period
b 96 95 77 30

Wet (32%) 89 100 97 72

Above Normal (16%) 100 100 85 28

Below Normal (13%) 100 97 59 11

Dry (24%) 100 100 65 0

Critical (15%) 97 70 58 6

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 67

40% 100 100 100 20

50% 100 100 100 8

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 56 0

90% 100 100 26 0

Full Simulation Period
b 96 96 83 35

Wet (32%) 90 100 100 79

Above Normal (16%) 100 100 100 35

Below Normal (13%) 100 95 81 22

Dry (24%) 100 100 68 2

Critical (15%) 97 75 58 7

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 26

40% 0 0 0 17

50% 0 0 0 8

60% 0 0 0 0

70% 0 0 22 0

80% 0 0 23 0

90% 0 0 26 0

Full Simulation Period
b 0 0 7 5

Wet (32%) 1 0 3 8

Above Normal (16%) 0 0 15 7

Below Normal (13%) 0 -2 22 10

Dry (24%) 0 0 3 1

Critical (15%) 0 5 -1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-8-4. Oroville Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 41

40% 100 100 100 3

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 78 0

80% 100 100 34 0

90% 100 100 1 0

Full Simulation Period
b 96 95 77 30

Wet (32%) 89 100 97 72

Above Normal (16%) 100 100 85 28

Below Normal (13%) 100 97 59 11

Dry (24%) 100 100 65 0

Critical (15%) 97 70 58 6

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 15

40% 100 100 100 0

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 100 0

80% 100 100 45 0

90% 100 98 13 0

Full Simulation Period
b 96 95 79 26

Wet (32%) 89 100 97 63

Above Normal (16%) 100 100 85 23

Below Normal (13%) 100 93 72 10

Dry (24%) 100 100 66 0

Critical (15%) 97 74 62 5

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -26

40% 0 0 0 -3

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 22 0

80% 0 0 12 0

90% 0 -2 12 0

Full Simulation Period
b 0 0 2 -4

Wet (32%) 0 0 0 -9

Above Normal (16%) 0 0 0 -5

Below Normal (13%) 0 -4 13 -1

Dry (24%) 0 0 1 0

Critical (15%) 0 4 3 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-8-5. Oroville Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 41

40% 100 100 100 3

50% 100 100 100 0

60% 100 100 100 0

70% 100 100 78 0

80% 100 100 34 0

90% 100 100 1 0

Full Simulation Period
b 96 95 77 30

Wet (32%) 89 100 97 72

Above Normal (16%) 100 100 85 28

Below Normal (13%) 100 97 59 11

Dry (24%) 100 100 65 0

Critical (15%) 97 70 58 6

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 67

40% 100 100 100 20

50% 100 100 100 11

60% 100 100 100 1

70% 100 100 100 0

80% 100 100 100 0

90% 100 100 45 0

Full Simulation Period
b 96 96 88 36

Wet (32%) 90 100 100 80

Above Normal (16%) 100 100 100 35

Below Normal (13%) 100 95 89 23

Dry (24%) 100 100 79 2

Critical (15%) 97 78 65 7

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 26

40% 0 0 0 17

50% 0 0 0 11

60% 0 0 0 1

70% 0 0 22 0

80% 0 0 66 0

90% 0 0 45 0

Full Simulation Period
b 0 1 12 6

Wet (32%) 1 0 3 8

Above Normal (16%) 0 0 15 7

Below Normal (13%) 0 -2 30 12

Dry (24%) 0 0 14 2

Critical (15%) 0 8 7 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-8-6. Oroville Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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B.9. Oroville Spotted Bass Survival Percentage 1 

2   
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Figure B-9-1. Oroville Spotted Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-2. Oroville Spotted Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-3. Oroville Spotted Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-9-4. Oroville Spotted Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

10

20

30

40

50

60

70

80

90

100

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Su
rv

iv
al

 P
er

ce
nt

ag
e

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-97 July 2015



Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 81

50% 100 100 100 62

60% 100 100 100 47

70% 100 100 100 30

80% 100 100 100 19

90% 100 100 92 7

Full Simulation Period
b 99 99 95 60

Wet (32%) 98 100 100 95

Above Normal (16%) 100 100 100 68

Below Normal (13%) 100 100 96 55

Dry (24%) 100 100 86 22

Critical (15%) 100 94 90 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 52

50% 100 100 100 31

60% 100 100 100 17

70% 100 100 100 3

80% 100 100 100 0

90% 100 100 48 0

Full Simulation Period
b 99 99 90 46

Wet (32%) 98 100 99 86

Above Normal (16%) 100 100 93 44

Below Normal (13%) 100 100 78 26

Dry (24%) 100 100 83 14

Critical (15%) 100 90 90 32

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 -29

50% 0 0 0 -31

60% 0 0 0 -30

70% 0 0 0 -27

80% 0 0 0 -19

90% 0 0 -44 -7

Full Simulation Period
b 0 -1 -4 -14

Wet (32%) 0 0 -1 -9

Above Normal (16%) 0 0 -7 -24

Below Normal (13%) 0 0 -18 -29

Dry (24%) 0 0 -3 -8

Critical (15%) 0 -4 0 -11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-9-1. Oroville Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 81

50% 100 100 100 62

60% 100 100 100 47

70% 100 100 100 30

80% 100 100 100 19

90% 100 100 92 7

Full Simulation Period
b 99 99 95 60

Wet (32%) 98 100 100 95

Above Normal (16%) 100 100 100 68

Below Normal (13%) 100 100 96 55

Dry (24%) 100 100 86 22

Critical (15%) 100 94 90 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 73

40% 100 100 100 44

50% 100 100 100 35

60% 100 100 100 21

70% 100 100 100 11

80% 100 100 100 0

90% 100 100 69 0

Full Simulation Period
b 99 99 93 44

Wet (32%) 98 100 100 79

Above Normal (16%) 100 100 93 49

Below Normal (13%) 100 100 91 34

Dry (24%) 100 100 85 9

Critical (15%) 100 90 93 32

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -27

40% 0 0 0 -37

50% 0 0 0 -27

60% 0 0 0 -26

70% 0 0 0 -19

80% 0 0 0 -19

90% 0 0 -23 -7

Full Simulation Period
b 0 -1 -2 -16

Wet (32%) -1 0 0 -16

Above Normal (16%) 0 0 -7 -19

Below Normal (13%) 0 0 -5 -21

Dry (24%) 0 0 -2 -13

Critical (15%) 0 -4 4 -10

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-9-2. Oroville Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 81

50% 100 100 100 62

60% 100 100 100 47

70% 100 100 100 30

80% 100 100 100 19

90% 100 100 92 7

Full Simulation Period
b 99 99 95 60

Wet (32%) 98 100 100 95

Above Normal (16%) 100 100 100 68

Below Normal (13%) 100 100 96 55

Dry (24%) 100 100 86 22

Critical (15%) 100 94 90 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 82

50% 100 100 100 67

60% 100 100 100 49

70% 100 100 100 37

80% 100 100 100 17

90% 100 100 100 7

Full Simulation Period
b 99 99 98 61

Wet (32%) 98 100 100 95

Above Normal (16%) 100 100 100 69

Below Normal (13%) 100 100 97 59

Dry (24%) 100 100 97 23

Critical (15%) 100 96 94 46

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 5

60% 0 0 0 2

70% 0 0 0 7

80% 0 0 0 -1

90% 0 0 8 0

Full Simulation Period
b 0 0 3 1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 2 4

Dry (24%) 0 0 11 0

Critical (15%) 0 2 4 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-9-3. Oroville Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 52

50% 100 100 100 31

60% 100 100 100 17

70% 100 100 100 3

80% 100 100 100 0

90% 100 100 48 0

Full Simulation Period
b 99 99 90 46

Wet (32%) 98 100 99 86

Above Normal (16%) 100 100 93 44

Below Normal (13%) 100 100 78 26

Dry (24%) 100 100 83 14

Critical (15%) 100 90 90 32

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 81

50% 100 100 100 62

60% 100 100 100 47

70% 100 100 100 30

80% 100 100 100 19

90% 100 100 92 7

Full Simulation Period
b 99 99 95 60

Wet (32%) 98 100 100 95

Above Normal (16%) 100 100 100 68

Below Normal (13%) 100 100 96 55

Dry (24%) 100 100 86 22

Critical (15%) 100 94 90 43

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 29

50% 0 0 0 31

60% 0 0 0 30

70% 0 0 0 27

80% 0 0 0 19

90% 0 0 44 7

Full Simulation Period
b 0 1 4 14

Wet (32%) 0 0 1 9

Above Normal (16%) 0 0 7 24

Below Normal (13%) 0 0 18 29

Dry (24%) 0 0 3 8

Critical (15%) 0 4 0 11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-9-4. Oroville Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 52

50% 100 100 100 31

60% 100 100 100 17

70% 100 100 100 3

80% 100 100 100 0

90% 100 100 48 0

Full Simulation Period
b 99 99 90 46

Wet (32%) 98 100 99 86

Above Normal (16%) 100 100 93 44

Below Normal (13%) 100 100 78 26

Dry (24%) 100 100 83 14

Critical (15%) 100 90 90 32

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 73

40% 100 100 100 44

50% 100 100 100 35

60% 100 100 100 21

70% 100 100 100 11

80% 100 100 100 0

90% 100 100 69 0

Full Simulation Period
b 99 99 93 44

Wet (32%) 98 100 100 79

Above Normal (16%) 100 100 93 49

Below Normal (13%) 100 100 91 34

Dry (24%) 100 100 85 9

Critical (15%) 100 90 93 32

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 -27

40% 0 0 0 -8

50% 0 0 0 4

60% 0 0 0 4

70% 0 0 0 8

80% 0 0 0 0

90% 0 0 21 0

Full Simulation Period
b 0 0 3 -2

Wet (32%) -1 0 0 -7

Above Normal (16%) 0 0 1 5

Below Normal (13%) 0 0 13 8

Dry (24%) 0 0 1 -5

Critical (15%) 0 1 3 1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-9-5. Oroville Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-102 July 2015



Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 52

50% 100 100 100 31

60% 100 100 100 17

70% 100 100 100 3

80% 100 100 100 0

90% 100 100 48 0

Full Simulation Period
b 99 99 90 46

Wet (32%) 98 100 99 86

Above Normal (16%) 100 100 93 44

Below Normal (13%) 100 100 78 26

Dry (24%) 100 100 83 14

Critical (15%) 100 90 90 32

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 82

50% 100 100 100 67

60% 100 100 100 49

70% 100 100 100 37

80% 100 100 100 17

90% 100 100 100 7

Full Simulation Period
b 99 99 98 61

Wet (32%) 98 100 100 95

Above Normal (16%) 100 100 100 69

Below Normal (13%) 100 100 97 59

Dry (24%) 100 100 97 23

Critical (15%) 100 96 94 46

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 29

50% 0 0 0 36

60% 0 0 0 32

70% 0 0 0 34

80% 0 0 0 17

90% 0 0 52 7

Full Simulation Period
b 0 1 8 15

Wet (32%) 0 0 1 9

Above Normal (16%) 0 0 7 24

Below Normal (13%) 0 0 19 34

Dry (24%) 0 0 14 8

Critical (15%) 0 6 3 14

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-9-6. Oroville Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-10-1. Folsom Large Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-2. Folsom Large Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-3. Folsom Large Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-10-4. Folsom Large Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 69

60% 100 100 100 52

70% 100 100 100 37

80% 100 100 100 23

90% 100 100 100 0

Full Simulation Period
b 100 99 96 63

Wet (32%) 100 100 100 93

Above Normal (16%) 100 100 100 61

Below Normal (13%) 100 100 100 61

Dry (24%) 100 100 94 35

Critical (15%) 97 93 82 46

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 55

60% 100 100 100 37

70% 100 100 100 17

80% 100 100 100 6

90% 100 100 100 0

Full Simulation Period
b 100 99 96 56

Wet (32%) 100 100 100 90

Above Normal (16%) 100 100 100 45

Below Normal (13%) 100 100 100 35

Dry (24%) 100 100 96 32

Critical (15%) 97 92 83 55

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 -14

60% 0 0 0 -15

70% 0 0 0 -20

80% 0 0 0 -16

90% 0 0 0 0

Full Simulation Period
b 0 0 1 -7

Wet (32%) 0 0 0 -3

Above Normal (16%) 0 0 0 -16

Below Normal (13%) 0 0 0 -26

Dry (24%) 0 0 2 -3

Critical (15%) 0 -1 1 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-10-1. Folsom Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 69

60% 100 100 100 52

70% 100 100 100 37

80% 100 100 100 23

90% 100 100 100 0

Full Simulation Period
b 100 99 96 63

Wet (32%) 100 100 100 93

Above Normal (16%) 100 100 100 61

Below Normal (13%) 100 100 100 61

Dry (24%) 100 100 94 35

Critical (15%) 97 93 82 46

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 87

50% 100 100 100 57

60% 100 100 100 40

70% 100 100 100 22

80% 100 100 100 8

90% 100 100 100 0

Full Simulation Period
b 99 99 96 57

Wet (32%) 100 100 100 85

Above Normal (16%) 100 100 100 45

Below Normal (13%) 100 100 98 50

Dry (24%) 100 100 96 34

Critical (15%) 96 91 81 54

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 -13

50% 0 0 0 -13

60% 0 0 0 -12

70% 0 0 0 -14

80% 0 0 0 -14

90% 0 0 0 0

Full Simulation Period
b 0 0 0 -6

Wet (32%) 0 0 0 -8

Above Normal (16%) 0 0 0 -16

Below Normal (13%) 0 0 -2 -11

Dry (24%) 0 0 2 -1

Critical (15%) -1 -2 -1 8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-10-2. Folsom Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 69

60% 100 100 100 52

70% 100 100 100 37

80% 100 100 100 23

90% 100 100 100 0

Full Simulation Period
b 100 99 96 63

Wet (32%) 100 100 100 93

Above Normal (16%) 100 100 100 61

Below Normal (13%) 100 100 100 61

Dry (24%) 100 100 94 35

Critical (15%) 97 93 82 46

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 69

60% 100 100 100 51

70% 100 100 100 37

80% 100 100 100 22

90% 100 100 100 0

Full Simulation Period
b 100 99 97 63

Wet (32%) 100 100 100 93

Above Normal (16%) 100 100 100 61

Below Normal (13%) 100 100 100 62

Dry (24%) 100 100 97 37

Critical (15%) 97 95 83 43

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 -1

70% 0 0 0 0

80% 0 0 0 -1

90% 0 0 0 0

Full Simulation Period
b 0 0 1 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 0 1

Dry (24%) 0 0 3 2

Critical (15%) 0 2 1 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-10-3. Folsom Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 55

60% 100 100 100 37

70% 100 100 100 17

80% 100 100 100 6

90% 100 100 100 0

Full Simulation Period
b 100 99 96 56

Wet (32%) 100 100 100 90

Above Normal (16%) 100 100 100 45

Below Normal (13%) 100 100 100 35

Dry (24%) 100 100 96 32

Critical (15%) 97 92 83 55

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 69

60% 100 100 100 52

70% 100 100 100 37

80% 100 100 100 23

90% 100 100 100 0

Full Simulation Period
b 100 99 96 63

Wet (32%) 100 100 100 93

Above Normal (16%) 100 100 100 61

Below Normal (13%) 100 100 100 61

Dry (24%) 100 100 94 35

Critical (15%) 97 93 82 46

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 14

60% 0 0 0 15

70% 0 0 0 20

80% 0 0 0 16

90% 0 0 0 0

Full Simulation Period
b 0 0 -1 7

Wet (32%) 0 0 0 3

Above Normal (16%) 0 0 0 16

Below Normal (13%) 0 0 0 26

Dry (24%) 0 0 -2 3

Critical (15%) 0 1 -1 -9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-10-4. Folsom Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 55

60% 100 100 100 37

70% 100 100 100 17

80% 100 100 100 6

90% 100 100 100 0

Full Simulation Period
b 100 99 96 56

Wet (32%) 100 100 100 90

Above Normal (16%) 100 100 100 45

Below Normal (13%) 100 100 100 35

Dry (24%) 100 100 96 32

Critical (15%) 97 92 83 55

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 87

50% 100 100 100 57

60% 100 100 100 40

70% 100 100 100 22

80% 100 100 100 8

90% 100 100 100 0

Full Simulation Period
b 99 99 96 57

Wet (32%) 100 100 100 85

Above Normal (16%) 100 100 100 45

Below Normal (13%) 100 100 98 50

Dry (24%) 100 100 96 34

Critical (15%) 96 91 81 54

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 -13

50% 0 0 0 2

60% 0 0 0 4

70% 0 0 0 5

80% 0 0 0 2

90% 0 0 0 0

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 -5

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 -2 15

Dry (24%) 0 0 0 2

Critical (15%) -1 -1 -2 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-10-5. Folsom Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 55

60% 100 100 100 37

70% 100 100 100 17

80% 100 100 100 6

90% 100 100 100 0

Full Simulation Period
b 100 99 96 56

Wet (32%) 100 100 100 90

Above Normal (16%) 100 100 100 45

Below Normal (13%) 100 100 100 35

Dry (24%) 100 100 96 32

Critical (15%) 97 92 83 55

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 69

60% 100 100 100 51

70% 100 100 100 37

80% 100 100 100 22

90% 100 100 100 0

Full Simulation Period
b 100 99 97 63

Wet (32%) 100 100 100 93

Above Normal (16%) 100 100 100 61

Below Normal (13%) 100 100 100 62

Dry (24%) 100 100 97 37

Critical (15%) 97 95 83 43

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 14

60% 0 0 0 15

70% 0 0 0 20

80% 0 0 0 15

90% 0 0 0 0

Full Simulation Period
b 0 0 0 7

Wet (32%) 0 0 0 3

Above Normal (16%) 0 0 0 17

Below Normal (13%) 0 0 0 27

Dry (24%) 0 0 2 4

Critical (15%) 0 3 0 -12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-10-6. Folsom Large Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-11-1. Folsom Small Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-2. Folsom Small Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.

0

10

20

30

40

50

60

70

80

90

100

0%10%20%30%40%50%60%70%80%90%100%

Exceedance Probability

No Action Alternative & Alternative 2 Second Basis of Comparison, Alternative 1, & Alternative 4

Alternative 3 Alternative 5

Su
rv

iv
al

 P
er

ce
nt

ag
e

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-117 July 2015



Figure B-11-3. Folsom Small Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-11-4. Folsom Small Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 58

60% 100 100 100 44

70% 100 100 100 32

80% 100 100 100 20

90% 100 100 100 0

Full Simulation Period
b 99 99 95 60

Wet (32%) 100 100 100 92

Above Normal (16%) 100 100 100 58

Below Normal (13%) 100 100 98 57

Dry (24%) 100 100 93 32

Critical (15%) 96 92 80 41

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 92

50% 100 100 100 46

60% 100 100 100 31

70% 100 100 100 15

80% 100 100 100 6

90% 100 100 100 0

Full Simulation Period
b 99 99 95 54

Wet (32%) 100 100 100 89

Above Normal (16%) 100 100 100 43

Below Normal (13%) 100 100 98 34

Dry (24%) 100 100 94 29

Critical (15%) 96 90 81 50

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 -8

50% 0 0 0 -12

60% 0 0 0 -13

70% 0 0 0 -16

80% 0 0 0 -13

90% 0 0 0 0

Full Simulation Period
b 0 0 0 -6

Wet (32%) 0 0 0 -3

Above Normal (16%) 0 0 0 -15

Below Normal (13%) 0 0 0 -24

Dry (24%) 0 0 1 -2

Critical (15%) 0 -2 1 9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-11-1. Folsom Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 58

60% 100 100 100 44

70% 100 100 100 32

80% 100 100 100 20

90% 100 100 100 0

Full Simulation Period
b 99 99 95 60

Wet (32%) 100 100 100 92

Above Normal (16%) 100 100 100 58

Below Normal (13%) 100 100 98 57

Dry (24%) 100 100 93 32

Critical (15%) 96 92 80 41

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 73

50% 100 100 100 48

60% 100 100 100 34

70% 100 100 100 20

80% 100 100 100 8

90% 100 100 100 0

Full Simulation Period
b 99 99 95 54

Wet (32%) 100 100 100 82

Above Normal (16%) 100 100 100 43

Below Normal (13%) 100 100 97 46

Dry (24%) 100 100 94 31

Critical (15%) 95 90 79 50

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 -27

50% 0 0 0 -10

60% 0 0 0 -10

70% 0 0 0 -12

80% 0 0 0 -12

90% 0 0 0 0

Full Simulation Period
b 0 0 0 -6

Wet (32%) 0 0 0 -10

Above Normal (16%) 0 0 0 -15

Below Normal (13%) 0 0 -1 -12

Dry (24%) 0 0 2 -1

Critical (15%) -1 -2 -1 8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-11-2. Folsom Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 58

60% 100 100 100 44

70% 100 100 100 32

80% 100 100 100 20

90% 100 100 100 0

Full Simulation Period
b 99 99 95 60

Wet (32%) 100 100 100 92

Above Normal (16%) 100 100 100 58

Below Normal (13%) 100 100 98 57

Dry (24%) 100 100 93 32

Critical (15%) 96 92 80 41

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 58

60% 100 100 100 43

70% 100 100 100 32

80% 100 100 100 19

90% 100 100 100 0

Full Simulation Period
b 99 99 96 60

Wet (32%) 100 100 100 92

Above Normal (16%) 100 100 100 58

Below Normal (13%) 100 100 99 58

Dry (24%) 100 100 95 33

Critical (15%) 96 95 81 38

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 -1

70% 0 0 0 0

80% 0 0 0 -1

90% 0 0 0 0

Full Simulation Period
b 0 0 1 0

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 1 1

Dry (24%) 0 0 3 1

Critical (15%) 0 3 1 -4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-11-3. Folsom Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 92

50% 100 100 100 46

60% 100 100 100 31

70% 100 100 100 15

80% 100 100 100 6

90% 100 100 100 0

Full Simulation Period
b 99 99 95 54

Wet (32%) 100 100 100 89

Above Normal (16%) 100 100 100 43

Below Normal (13%) 100 100 98 34

Dry (24%) 100 100 94 29

Critical (15%) 96 90 81 50

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 58

60% 100 100 100 44

70% 100 100 100 32

80% 100 100 100 20

90% 100 100 100 0

Full Simulation Period
b 99 99 95 60

Wet (32%) 100 100 100 92

Above Normal (16%) 100 100 100 58

Below Normal (13%) 100 100 98 57

Dry (24%) 100 100 93 32

Critical (15%) 96 92 80 41

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 8

50% 0 0 0 12

60% 0 0 0 13

70% 0 0 0 16

80% 0 0 0 13

90% 0 0 0 0

Full Simulation Period
b 0 0 0 6

Wet (32%) 0 0 0 3

Above Normal (16%) 0 0 0 15

Below Normal (13%) 0 0 0 24

Dry (24%) 0 0 -1 2

Critical (15%) 0 2 -1 -9

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-11-4. Folsom Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 92

50% 100 100 100 46

60% 100 100 100 31

70% 100 100 100 15

80% 100 100 100 6

90% 100 100 100 0

Full Simulation Period
b 99 99 95 54

Wet (32%) 100 100 100 89

Above Normal (16%) 100 100 100 43

Below Normal (13%) 100 100 98 34

Dry (24%) 100 100 94 29

Critical (15%) 96 90 81 50

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 73

50% 100 100 100 48

60% 100 100 100 34

70% 100 100 100 20

80% 100 100 100 8

90% 100 100 100 0

Full Simulation Period
b 99 99 95 54

Wet (32%) 100 100 100 82

Above Normal (16%) 100 100 100 43

Below Normal (13%) 100 100 97 46

Dry (24%) 100 100 94 31

Critical (15%) 95 90 79 50

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 -19

50% 0 0 0 2

60% 0 0 0 3

70% 0 0 0 4

80% 0 0 0 2

90% 0 0 0 0

Full Simulation Period
b 0 0 0 0

Wet (32%) 0 0 0 -6

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 -1 12

Dry (24%) 0 0 0 2

Critical (15%) -1 0 -1 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-11-5. Folsom Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 92

50% 100 100 100 46

60% 100 100 100 31

70% 100 100 100 15

80% 100 100 100 6

90% 100 100 100 0

Full Simulation Period
b 99 99 95 54

Wet (32%) 100 100 100 89

Above Normal (16%) 100 100 100 43

Below Normal (13%) 100 100 98 34

Dry (24%) 100 100 94 29

Critical (15%) 96 90 81 50

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 58

60% 100 100 100 43

70% 100 100 100 32

80% 100 100 100 19

90% 100 100 100 0

Full Simulation Period
b 99 99 96 60

Wet (32%) 100 100 100 92

Above Normal (16%) 100 100 100 58

Below Normal (13%) 100 100 99 58

Dry (24%) 100 100 95 33

Critical (15%) 96 95 81 38

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 8

50% 0 0 0 12

60% 0 0 0 12

70% 0 0 0 16

80% 0 0 0 13

90% 0 0 0 0

Full Simulation Period
b 0 1 0 6

Wet (32%) 0 0 0 3

Above Normal (16%) 0 0 0 15

Below Normal (13%) 0 0 1 24

Dry (24%) 0 0 1 4

Critical (15%) 0 5 1 -12

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-11-6. Folsom Small Mouth Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-12-1. Folsom Spotted Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-2. Folsom Spotted Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-3. Folsom Spotted Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-12-4. Folsom Spotted Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 81

90% 100 100 100 47

Full Simulation Period
b 100 100 99 88

Wet (32%) 100 100 100 100

Above Normal (16%) 100 100 100 94

Below Normal (13%) 100 100 100 90

Dry (24%) 100 100 100 73

Critical (15%) 100 100 91 80

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 99

70% 100 100 100 74

80% 100 100 100 59

90% 100 100 100 38

Full Simulation Period
b 100 100 99 83

Wet (32%) 100 100 100 99

Above Normal (16%) 100 100 100 78

Below Normal (13%) 100 100 100 68

Dry (24%) 100 100 100 72

Critical (15%) 100 100 93 85

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 -1

70% 0 0 0 -26

80% 0 0 0 -23

90% 0 0 0 -9

Full Simulation Period
b 0 0 0 -6

Wet (32%) 0 0 0 -1

Above Normal (16%) 0 0 0 -16

Below Normal (13%) 0 0 0 -22

Dry (24%) 0 0 0 -1

Critical (15%) 0 0 2 4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-12-1. Folsom Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 81

90% 100 100 100 47

Full Simulation Period
b 100 100 99 88

Wet (32%) 100 100 100 100

Above Normal (16%) 100 100 100 94

Below Normal (13%) 100 100 100 90

Dry (24%) 100 100 100 73

Critical (15%) 100 100 91 80

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 81

80% 100 100 100 62

90% 100 100 100 32

Full Simulation Period
b 100 100 99 84

Wet (32%) 100 100 100 98

Above Normal (16%) 100 100 100 75

Below Normal (13%) 100 100 100 84

Dry (24%) 100 100 100 70

Critical (15%) 100 100 91 83

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 -19

80% 0 0 0 -20

90% 0 0 0 -16

Full Simulation Period
b 0 0 0 -5

Wet (32%) 0 0 0 -2

Above Normal (16%) 0 0 0 -19

Below Normal (13%) 0 0 0 -6

Dry (24%) 0 0 0 -3

Critical (15%) 0 0 0 3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-12-2. Folsom Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 81

90% 100 100 100 47

Full Simulation Period
b 100 100 99 88

Wet (32%) 100 100 100 100

Above Normal (16%) 100 100 100 94

Below Normal (13%) 100 100 100 90

Dry (24%) 100 100 100 73

Critical (15%) 100 100 91 80

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 80

90% 100 100 100 48

Full Simulation Period
b 100 100 99 87

Wet (32%) 100 100 100 100

Above Normal (16%) 100 100 100 94

Below Normal (13%) 100 100 100 91

Dry (24%) 100 100 100 73

Critical (15%) 100 100 94 73

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 0

80% 0 0 0 -1

90% 0 0 0 0

Full Simulation Period
b 0 0 0 -1

Wet (32%) 0 0 0 0

Above Normal (16%) 0 0 0 0

Below Normal (13%) 0 0 0 0

Dry (24%) 0 0 0 0

Critical (15%) 0 0 3 -7

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-12-3. Folsom Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-133 July 2015



Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 99

70% 100 100 100 74

80% 100 100 100 59

90% 100 100 100 38

Full Simulation Period
b 100 100 99 83

Wet (32%) 100 100 100 99

Above Normal (16%) 100 100 100 78

Below Normal (13%) 100 100 100 68

Dry (24%) 100 100 100 72

Critical (15%) 100 100 93 85

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 81

90% 100 100 100 47

Full Simulation Period
b 100 100 99 88

Wet (32%) 100 100 100 100

Above Normal (16%) 100 100 100 94

Below Normal (13%) 100 100 100 90

Dry (24%) 100 100 100 73

Critical (15%) 100 100 91 80

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 1

70% 0 0 0 26

80% 0 0 0 23

90% 0 0 0 9

Full Simulation Period
b 0 0 0 6

Wet (32%) 0 0 0 1

Above Normal (16%) 0 0 0 16

Below Normal (13%) 0 0 0 22

Dry (24%) 0 0 0 1

Critical (15%) 0 0 -2 -4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-12-4. Folsom Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 99

70% 100 100 100 74

80% 100 100 100 59

90% 100 100 100 38

Full Simulation Period
b 100 100 99 83

Wet (32%) 100 100 100 99

Above Normal (16%) 100 100 100 78

Below Normal (13%) 100 100 100 68

Dry (24%) 100 100 100 72

Critical (15%) 100 100 93 85

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 81

80% 100 100 100 62

90% 100 100 100 32

Full Simulation Period
b 100 100 99 84

Wet (32%) 100 100 100 98

Above Normal (16%) 100 100 100 75

Below Normal (13%) 100 100 100 84

Dry (24%) 100 100 100 70

Critical (15%) 100 100 91 83

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 1

70% 0 0 0 7

80% 0 0 0 3

90% 0 0 0 -6

Full Simulation Period
b 0 0 0 1

Wet (32%) 0 0 0 -1

Above Normal (16%) 0 0 0 -3

Below Normal (13%) 0 0 0 16

Dry (24%) 0 0 0 -2

Critical (15%) 0 0 -2 -1

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-12-5. Folsom Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-135 July 2015



Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 99

70% 100 100 100 74

80% 100 100 100 59

90% 100 100 100 38

Full Simulation Period
b 100 100 99 83

Wet (32%) 100 100 100 99

Above Normal (16%) 100 100 100 78

Below Normal (13%) 100 100 100 68

Dry (24%) 100 100 100 72

Critical (15%) 100 100 93 85

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 100 100 80

90% 100 100 100 48

Full Simulation Period
b 100 100 99 87

Wet (32%) 100 100 100 100

Above Normal (16%) 100 100 100 94

Below Normal (13%) 100 100 100 91

Dry (24%) 100 100 100 73

Critical (15%) 100 100 94 73

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 1

70% 0 0 0 26

80% 0 0 0 22

90% 0 0 0 10

Full Simulation Period
b 0 0 0 5

Wet (32%) 0 0 0 1

Above Normal (16%) 0 0 0 16

Below Normal (13%) 0 0 0 23

Dry (24%) 0 0 0 1

Critical (15%) 0 0 1 -11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-12-6. Folsom Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-13-1. New Melones Large Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-2. New Melones Large Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-3. New Melones Large Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-13-4. New Melones Large Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 80 100 98

60% 100 72 100 63

70% 100 49 40 42

80% 100 27 29 27

90% 100 13 14 15

Full Simulation Period
b 95 68 72 69

Wet (32%) 94 83 98 95

Above Normal (16%) 100 88 100 72

Below Normal (13%) 95 58 65 61

Dry (24%) 98 66 51 54

Critical (15%) 87 29 25 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 98

50% 100 100 100 66

60% 100 97 79 42

70% 100 79 27 29

80% 100 52 18 18

90% 100 38 0 2

Full Simulation Period
b 97 82 67 60

Wet (32%) 98 93 94 76

Above Normal (16%) 100 95 100 68

Below Normal (13%) 100 77 62 50

Dry (24%) 98 84 43 51

Critical (15%) 86 44 17 43

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 -2

50% 0 20 0 -32

60% 0 25 -21 -21

70% 0 30 -13 -13

80% 0 25 -11 -9

90% 0 25 -14 -13

Full Simulation Period
b 2 14 -5 -9

Wet (32%) 4 10 -4 -19

Above Normal (16%) 0 7 0 -5

Below Normal (13%) 5 19 -4 -10

Dry (24%) 0 18 -7 -4

Critical (15%) -1 15 -8 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-13-1. New Melones Large Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 80 100 98

60% 100 72 100 63

70% 100 49 40 42

80% 100 27 29 27

90% 100 13 14 15

Full Simulation Period
b 95 68 72 69

Wet (32%) 94 83 98 95

Above Normal (16%) 100 88 100 72

Below Normal (13%) 95 58 65 61

Dry (24%) 98 66 51 54

Critical (15%) 87 29 25 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 97 100 100

60% 100 75 92 55

70% 100 57 44 35

80% 100 43 21 28

90% 100 23 0 14

Full Simulation Period
b 96 73 70 67

Wet (32%) 98 92 91 77

Above Normal (16%) 100 94 100 90

Below Normal (13%) 100 62 73 64

Dry (24%) 98 68 46 59

Critical (15%) 83 30 30 40

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 17 0 2

60% 0 4 -8 -9

70% 0 8 4 -7

80% 0 16 -9 0

90% 0 10 -13 -1

Full Simulation Period
b 1 5 -2 -2

Wet (32%) 4 9 -7 -18

Above Normal (16%) 0 6 0 17

Below Normal (13%) 5 4 7 3

Dry (24%) 0 2 -4 5

Critical (15%) -4 1 5 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-13-2. New Melones Large Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a

Appendix 9F: Reservoir Fish Analysis

Draft LTO EIS 9F-143 July 2015



Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 80 100 98

60% 100 72 100 63

70% 100 49 40 42

80% 100 27 29 27

90% 100 13 14 15

Full Simulation Period
b 95 68 72 69

Wet (32%) 94 83 98 95

Above Normal (16%) 100 88 100 72

Below Normal (13%) 95 58 65 61

Dry (24%) 98 66 51 54

Critical (15%) 87 29 25 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 72 100 100

60% 100 43 60 79

70% 100 24 29 43

80% 100 10 1 25

90% 95 0 0 7

Full Simulation Period
b 95 60 64 70

Wet (32%) 95 87 93 97

Above Normal (16%) 100 79 94 61

Below Normal (13%) 95 50 58 59

Dry (24%) 98 45 37 52

Critical (15%) 85 14 19 60

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 -8 0 2

60% 0 -29 -40 15

70% 0 -25 -11 1

80% 0 -17 -28 -3

90% -5 -13 -14 -8

Full Simulation Period
b 0 -9 -8 1

Wet (32%) 1 4 -5 2

Above Normal (16%) 0 -9 -6 -12

Below Normal (13%) 0 -8 -7 -2

Dry (24%) 0 -21 -13 -2

Critical (15%) -1 -15 -6 17

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-13-3. New Melones Large Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 98

50% 100 100 100 66

60% 100 97 79 42

70% 100 79 27 29

80% 100 52 18 18

90% 100 38 0 2

Full Simulation Period
b 97 82 67 60

Wet (32%) 98 93 94 76

Above Normal (16%) 100 95 100 68

Below Normal (13%) 100 77 62 50

Dry (24%) 98 84 43 51

Critical (15%) 86 44 17 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 80 100 98

60% 100 72 100 63

70% 100 49 40 42

80% 100 27 29 27

90% 100 13 14 15

Full Simulation Period
b 95 68 72 69

Wet (32%) 94 83 98 95

Above Normal (16%) 100 88 100 72

Below Normal (13%) 95 58 65 61

Dry (24%) 98 66 51 54

Critical (15%) 87 29 25 43

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 2

50% 0 -20 0 32

60% 0 -25 21 21

70% 0 -30 13 13

80% 0 -25 11 9

90% 0 -25 14 13

Full Simulation Period
b -2 -14 5 9

Wet (32%) -4 -10 4 19

Above Normal (16%) 0 -7 0 5

Below Normal (13%) -5 -19 4 10

Dry (24%) 0 -18 7 4

Critical (15%) 1 -15 8 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-13-4. New Melones Large Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 98

50% 100 100 100 66

60% 100 97 79 42

70% 100 79 27 29

80% 100 52 18 18

90% 100 38 0 2

Full Simulation Period
b 97 82 67 60

Wet (32%) 98 93 94 76

Above Normal (16%) 100 95 100 68

Below Normal (13%) 100 77 62 50

Dry (24%) 98 84 43 51

Critical (15%) 86 44 17 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 97 100 100

60% 100 75 92 55

70% 100 57 44 35

80% 100 43 21 28

90% 100 23 0 14

Full Simulation Period
b 96 73 70 67

Wet (32%) 98 92 91 77

Above Normal (16%) 100 94 100 90

Below Normal (13%) 100 62 73 64

Dry (24%) 98 68 46 59

Critical (15%) 83 30 30 40

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 2

50% 0 -3 0 34

60% 0 -21 13 13

70% 0 -22 17 6

80% 0 -9 3 10

90% 0 -15 0 12

Full Simulation Period
b 0 -8 3 7

Wet (32%) 0 -1 -3 1

Above Normal (16%) 0 -1 0 22

Below Normal (13%) 0 -15 11 13

Dry (24%) 0 -16 3 8

Critical (15%) -3 -13 13 -2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-13-5. New Melones Large Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 98

50% 100 100 100 66

60% 100 97 79 42

70% 100 79 27 29

80% 100 52 18 18

90% 100 38 0 2

Full Simulation Period
b 97 82 67 60

Wet (32%) 98 93 94 76

Above Normal (16%) 100 95 100 68

Below Normal (13%) 100 77 62 50

Dry (24%) 98 84 43 51

Critical (15%) 86 44 17 43

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 72 100 100

60% 100 43 60 79

70% 100 24 29 43

80% 100 10 1 25

90% 95 0 0 7

Full Simulation Period
b 95 60 64 70

Wet (32%) 95 87 93 97

Above Normal (16%) 100 79 94 61

Below Normal (13%) 95 50 58 59

Dry (24%) 98 45 37 52

Critical (15%) 85 14 19 60

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 2

50% 0 -28 0 34

60% 0 -54 -19 37

70% 0 -55 2 14

80% 0 -42 -17 7

90% -5 -38 0 5

Full Simulation Period
b -2 -22 -3 10

Wet (32%) -3 -6 -1 21

Above Normal (16%) 0 -16 -6 -7

Below Normal (13%) -5 -27 -4 9

Dry (24%) 0 -39 -6 2

Critical (15%) -1 -30 2 17

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-13-6. New Melones Large Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Figure B-14-1. New Melones Small Mouth Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-2. New Melones Small Mouth Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-3. New Melones Small Mouth Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-14-4. New Melones Small Mouth Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 67 100 86

60% 100 60 91 53

70% 100 42 34 35

80% 100 23 25 24

90% 85 12 13 14

Full Simulation Period
b 94 65 70 66

Wet (32%) 93 81 97 93

Above Normal (16%) 100 86 99 68

Below Normal (13%) 94 55 63 59

Dry (24%) 98 59 48 50

Critical (15%) 82 26 23 40

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 88

50% 100 100 100 55

60% 100 81 70 36

70% 100 66 23 25

80% 100 44 16 16

90% 99 33 0 3

Full Simulation Period
b 96 77 66 57

Wet (32%) 98 90 94 73

Above Normal (16%) 100 94 99 64

Below Normal (13%) 100 72 59 49

Dry (24%) 97 77 42 47

Critical (15%) 82 39 16 40

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 -12

50% 0 33 0 -31

60% 0 21 -22 -18

70% 0 25 -11 -10

80% 0 21 -9 -8

90% 14 21 -13 -11

Full Simulation Period
b 2 13 -4 -9

Wet (32%) 4 9 -4 -20

Above Normal (16%) 0 8 0 -4

Below Normal (13%) 6 17 -3 -10

Dry (24%) -1 18 -6 -3

Critical (15%) 0 13 -7 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-14-1. New Melones Small Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 67 100 86

60% 100 60 91 53

70% 100 42 34 35

80% 100 23 25 24

90% 85 12 13 14

Full Simulation Period
b 94 65 70 66

Wet (32%) 93 81 97 93

Above Normal (16%) 100 86 99 68

Below Normal (13%) 94 55 63 59

Dry (24%) 98 59 48 50

Critical (15%) 82 26 23 40

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 81 100 100

60% 100 63 81 46

70% 100 48 38 30

80% 100 36 18 24

90% 100 20 0 13

Full Simulation Period
b 96 70 69 65

Wet (32%) 98 89 90 77

Above Normal (16%) 100 93 100 88

Below Normal (13%) 100 57 69 61

Dry (24%) 97 62 44 54

Critical (15%) 79 27 27 37

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 14 0 14

60% 0 3 -10 -7

70% 0 6 3 -6

80% 0 13 -7 0

90% 15 8 -12 -1

Full Simulation Period
b 2 5 -1 -1

Wet (32%) 4 8 -7 -16

Above Normal (16%) 0 7 1 20

Below Normal (13%) 6 2 7 2

Dry (24%) 0 3 -4 4

Critical (15%) -3 1 4 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-14-2. New Melones Small Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 67 100 86

60% 100 60 91 53

70% 100 42 34 35

80% 100 23 25 24

90% 85 12 13 14

Full Simulation Period
b 94 65 70 66

Wet (32%) 93 81 97 93

Above Normal (16%) 100 86 99 68

Below Normal (13%) 94 55 63 59

Dry (24%) 98 59 48 50

Critical (15%) 82 26 23 40

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 60 100 100

60% 100 37 51 66

70% 100 21 25 37

80% 100 9 2 22

90% 80 0 0 7

Full Simulation Period
b 94 57 62 67

Wet (32%) 95 84 90 94

Above Normal (16%) 100 76 93 58

Below Normal (13%) 94 47 56 57

Dry (24%) 97 43 36 49

Critical (15%) 81 13 19 58

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 -7 0 14

60% 0 -24 -41 13

70% 0 -20 -9 1

80% 0 -14 -23 -2

90% -5 -12 -13 -6

Full Simulation Period
b 0 -7 -8 1

Wet (32%) 1 3 -7 1

Above Normal (16%) 0 -10 -7 -10

Below Normal (13%) 0 -8 -6 -2

Dry (24%) -1 -16 -12 -1

Critical (15%) -1 -13 -4 18

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-14-3. New Melones Small Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 88

50% 100 100 100 55

60% 100 81 70 36

70% 100 66 23 25

80% 100 44 16 16

90% 99 33 0 3

Full Simulation Period
b 96 77 66 57

Wet (32%) 98 90 94 73

Above Normal (16%) 100 94 99 64

Below Normal (13%) 100 72 59 49

Dry (24%) 97 77 42 47

Critical (15%) 82 39 16 40

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 67 100 86

60% 100 60 91 53

70% 100 42 34 35

80% 100 23 25 24

90% 85 12 13 14

Full Simulation Period
b 94 65 70 66

Wet (32%) 93 81 97 93

Above Normal (16%) 100 86 99 68

Below Normal (13%) 94 55 63 59

Dry (24%) 98 59 48 50

Critical (15%) 82 26 23 40

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 12

50% 0 -33 0 31

60% 0 -21 22 18

70% 0 -25 11 10

80% 0 -21 9 8

90% -14 -21 13 11

Full Simulation Period
b -2 -13 4 9

Wet (32%) -4 -9 4 20

Above Normal (16%) 0 -8 0 4

Below Normal (13%) -6 -17 3 10

Dry (24%) 1 -18 6 3

Critical (15%) 0 -13 7 0

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-14-4. New Melones Small Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 88

50% 100 100 100 55

60% 100 81 70 36

70% 100 66 23 25

80% 100 44 16 16

90% 99 33 0 3

Full Simulation Period
b 96 77 66 57

Wet (32%) 98 90 94 73

Above Normal (16%) 100 94 99 64

Below Normal (13%) 100 72 59 49

Dry (24%) 97 77 42 47

Critical (15%) 82 39 16 40

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 81 100 100

60% 100 63 81 46

70% 100 48 38 30

80% 100 36 18 24

90% 100 20 0 13

Full Simulation Period
b 96 70 69 65

Wet (32%) 98 89 90 77

Above Normal (16%) 100 93 100 88

Below Normal (13%) 100 57 69 61

Dry (24%) 97 62 44 54

Critical (15%) 79 27 27 37

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 12

50% 0 -19 0 45

60% 0 -18 12 10

70% 0 -18 14 5

80% 0 -8 2 8

90% 1 -12 0 10

Full Simulation Period
b 0 -8 3 8

Wet (32%) 0 -1 -3 4

Above Normal (16%) 0 -1 1 24

Below Normal (13%) 0 -16 10 13

Dry (24%) 0 -15 2 7

Critical (15%) -3 -12 11 -3

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-14-5. New Melones Small Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 88

50% 100 100 100 55

60% 100 81 70 36

70% 100 66 23 25

80% 100 44 16 16

90% 99 33 0 3

Full Simulation Period
b 96 77 66 57

Wet (32%) 98 90 94 73

Above Normal (16%) 100 94 99 64

Below Normal (13%) 100 72 59 49

Dry (24%) 97 77 42 47

Critical (15%) 82 39 16 40

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 60 100 100

60% 100 37 51 66

70% 100 21 25 37

80% 100 9 2 22

90% 80 0 0 7

Full Simulation Period
b 94 57 62 67

Wet (32%) 95 84 90 94

Above Normal (16%) 100 76 93 58

Below Normal (13%) 94 47 56 57

Dry (24%) 97 43 36 49

Critical (15%) 81 13 19 58

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 12

50% 0 -40 0 45

60% 0 -45 -19 30

70% 0 -45 2 12

80% 0 -35 -14 6

90% -19 -33 0 4

Full Simulation Period
b -2 -20 -4 10

Wet (32%) -3 -6 -3 21

Above Normal (16%) 0 -18 -7 -6

Below Normal (13%) -6 -26 -3 9

Dry (24%) 0 -34 -6 2

Critical (15%) -1 -26 3 18

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-14-6. New Melones Small Mouth Bass Nest 

Survival Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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B.15. New Melones Spotted Bass Survival Percentage 1 
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Figure B-15-1. New Melones Spotted Bass Nest Survival Percentage, March

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-2. New Melones Spotted Bass Nest Survival Percentage, April

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-3. New Melones Spotted Bass Nest Survival Percentage, May

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Figure B-15-4. New Melones Spotted Bass Nest Survival Percentage, June

Notes: 1) Exceedance probability is defined as the probability a given value will be exceeded in any one year. 2) All alternatives are simulated with projected hydrology and 

sea level at Year 2030 conditions. 3) Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternatives 1 and 4 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text. 4) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 

2 results are not presented.  Qualitative differences, if applicable, are discussed in the text.
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 87 91 88

90% 100 68 69 71

Full Simulation Period
b 99 90 91 91

Wet (32%) 96 88 100 96

Above Normal (16%) 100 98 100 99

Below Normal (13%) 100 90 90 94

Dry (24%) 100 97 92 89

Critical (15%) 100 73 62 72

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 88 90

80% 100 100 75 75

90% 100 100 39 53

Full Simulation Period
b 100 98 84 85

Wet (32%) 100 100 96 92

Above Normal (16%) 100 100 100 96

Below Normal (13%) 100 100 88 76

Dry (24%) 100 100 79 78

Critical (15%) 100 87 45 78

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 -12 -10

80% 0 13 -16 -13

90% 0 32 -30 -18

Full Simulation Period
b 1 8 -7 -6

Wet (32%) 4 12 -4 -4

Above Normal (16%) 0 2 0 -3

Below Normal (13%) 0 10 -2 -18

Dry (24%) 0 3 -13 -12

Critical (15%) 0 15 -17 6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Second Basis of 

Comparison and Alternative 4 results are not presented.  Qualitative differences, if applicable, are discussed 

in the text. 3) Model results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 

results are not presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 1 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 1

Statistic

Table B-15-1. New Melones Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 87 91 88

90% 100 68 69 71

Full Simulation Period
b 99 90 91 91

Wet (32%) 96 88 100 96

Above Normal (16%) 100 98 100 99

Below Normal (13%) 100 90 90 94

Dry (24%) 100 97 92 89

Critical (15%) 100 73 62 72

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 98

80% 100 100 79 88

90% 100 82 38 69

Full Simulation Period
b 99 94 86 88

Wet (32%) 100 100 92 77

Above Normal (16%) 100 100 100 99

Below Normal (13%) 100 90 95 97

Dry (24%) 100 93 73 93

Critical (15%) 92 79 71 83

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 0 -2

80% 0 13 -12 0

90% 0 14 -31 -1

Full Simulation Period
b 0 4 -5 -3

Wet (32%) 4 12 -8 -19

Above Normal (16%) 0 2 0 0

Below Normal (13%) 0 0 4 3

Dry (24%) 0 -4 -18 4

Critical (15%) -8 6 9 11

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-15-2. New Melones Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 87 91 88

90% 100 68 69 71

Full Simulation Period
b 99 90 91 91

Wet (32%) 96 88 100 96

Above Normal (16%) 100 98 100 99

Below Normal (13%) 100 90 90 94

Dry (24%) 100 97 92 89

Critical (15%) 100 73 62 72

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 84 91 100

80% 100 63 52 84

90% 100 27 9 60

Full Simulation Period
b 100 81 80 88

Wet (32%) 99 99 100 100

Above Normal (16%) 100 90 100 76

Below Normal (13%) 100 78 74 92

Dry (24%) 100 78 71 85

Critical (15%) 100 38 38 80

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 -16 -9 0

80% 0 -24 -39 -4

90% 0 -41 -60 -11

Full Simulation Period
b 1 -9 -11 -3

Wet (32%) 3 11 0 4

Above Normal (16%) 0 -9 0 -23

Below Normal (13%) 0 -12 -17 -3

Dry (24%) 0 -19 -20 -5

Critical (15%) 0 -35 -24 8

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus No Action Alternative

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-15-3. New Melones Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

No Action Alternative

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 88 90

80% 100 100 75 75

90% 100 100 39 53

Full Simulation Period
b 100 98 84 85

Wet (32%) 100 100 96 92

Above Normal (16%) 100 100 100 96

Below Normal (13%) 100 100 88 76

Dry (24%) 100 100 79 78

Critical (15%) 100 87 45 78

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 100

80% 100 87 91 88

90% 100 68 69 71

Full Simulation Period
b 99 90 91 91

Wet (32%) 96 88 100 96

Above Normal (16%) 100 98 100 99

Below Normal (13%) 100 90 90 94

Dry (24%) 100 97 92 89

Critical (15%) 100 73 62 72

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 12 10

80% 0 -13 16 13

90% 0 -32 30 18

Full Simulation Period
b -1 -8 7 6

Wet (32%) -4 -12 4 4

Above Normal (16%) 0 -2 0 3

Below Normal (13%) 0 -10 2 18

Dry (24%) 0 -3 13 12

Critical (15%) 0 -15 17 -6

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

No Action Alternative minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

No Action Alternative

Statistic

Table B-15-4. New Melones Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 88 90

80% 100 100 75 75

90% 100 100 39 53

Full Simulation Period
b 100 98 84 85

Wet (32%) 100 100 96 92

Above Normal (16%) 100 100 100 96

Below Normal (13%) 100 100 88 76

Dry (24%) 100 100 79 78

Critical (15%) 100 87 45 78

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 100 98

80% 100 100 79 88

90% 100 82 38 69

Full Simulation Period
b 99 94 86 88

Wet (32%) 100 100 92 77

Above Normal (16%) 100 100 100 99

Below Normal (13%) 100 90 95 97

Dry (24%) 100 93 73 93

Critical (15%) 92 79 71 83

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 0 12 8

80% 0 0 4 13

90% 0 -18 -1 17

Full Simulation Period
b -1 -4 2 3

Wet (32%) 0 0 -4 -15

Above Normal (16%) 0 0 0 3

Below Normal (13%) 0 -10 6 21

Dry (24%) 0 -7 -5 16

Critical (15%) -8 -8 26 4

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 3 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 3

Statistic

Table B-15-5. New Melones Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 100 88 90

80% 100 100 75 75

90% 100 100 39 53

Full Simulation Period
b 100 98 84 85

Wet (32%) 100 100 96 92

Above Normal (16%) 100 100 100 96

Below Normal (13%) 100 100 88 76

Dry (24%) 100 100 79 78

Critical (15%) 100 87 45 78

Mar Apr May Jun

10% 100 100 100 100

20% 100 100 100 100

30% 100 100 100 100

40% 100 100 100 100

50% 100 100 100 100

60% 100 100 100 100

70% 100 84 91 100

80% 100 63 52 84

90% 100 27 9 60

Full Simulation Period
b 100 81 80 88

Wet (32%) 99 99 100 100

Above Normal (16%) 100 90 100 76

Below Normal (13%) 100 78 74 92

Dry (24%) 100 78 71 85

Critical (15%) 100 38 38 80

Mar Apr May Jun

10% 0 0 0 0

20% 0 0 0 0

30% 0 0 0 0

40% 0 0 0 0

50% 0 0 0 0

60% 0 0 0 0

70% 0 -16 3 10

80% 0 -37 -23 9

90% 0 -73 -30 7

Full Simulation Period
b 0 -17 -3 3

Wet (32%) -1 -1 4 8

Above Normal (16%) 0 -10 0 -20

Below Normal (13%) 0 -22 -15 15

Dry (24%) 0 -22 -7 7

Critical (15%) 0 -50 -6 2

a Exceedance probability is defined as the probability a given value will be exceeded in any one year.

b Based on the 82-year simulation period.

(SWRCB D-1641, 1999); projected to Year 2030.

Probability of Exceedance
a

Long Term

Water Year Types
c

c As defined by the Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification 

Notes: 1) All alternatives are simulated with projected hydrology and sea level at Year 2030 conditions. 2) 

Model results for Alternatives 1, 4, and Second Basis of Comparison are the same, therefore Alternative 1 

and 4 results are not presented.  Qualitative differences, if applicable, are discussed in the text. 3) Model 

results for Alternative 2 and No Action Alternative are the same, therefore Alternative 2 results are not 

presented.  Qualitative differences, if applicable, are discussed in the text.

Probability of Exceedance
a

Long Term

Water Year Types
c

Alternative 5 minus Second Basis of Comparison

Statistic

Long Term

Water Year Types
c

Alternative 5

Statistic

Table B-15-6. New Melones Spotted Bass Nest Survival 

Percentage, Monthly Percentage 

Second Basis of Comparison

Statistic

Probability of Exceedance
a
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Smelt Analysis 
This appendix provides information about the methods and the assumptions used 
for the Remanded Biological Opinions on the Coordinated Long-Term Operation 
of the Central Valley Project (CVP) and State Water Project (SWP) 
Environmental Impact Statement (EIS) analysis of Delta Smelt entrainment 
and Longfin Smelt abundance.  

This appendix is organized into two main sections that are briefly described 
below: 

• Section 9G.1: Smelt Modeling Methodology 

– This section presents the entrainment analysis for Delta Smelt adult, and 
larvae and early juveniles.  The Delta Smelt entrainment analysis is based 
on regression equations that take into account the combined Old and 
Middle River (OMR) flow and X2 location.  This section also describes 
longfin smelt abundance analysis, which is based on a regression equation 
that correlates an abundance index based on the X2 location. 

• Section 9G.2: Smelt Modeling Results 

– This section presents the simulated Delta Smelt entrainment percentages 
and longfin smelt abundance indexes for each EIS alternative. 

9G.1 Smelt Modeling Methodology and Assumptions 

This section summarizes the modeling methodology used for simulating Delta 
Smelt entrainment, and longfin smelt abundance for the No Action Alternative, 
Second Basis of Comparison, and other alternatives.  It describes the approach 
used in the quantitative evaluation of potential impacts on Delta Smelt 
entrainment.   

9G.1.1 Delta Smelt Entrainment 
Assumptions for migrating and spawning adults and for larvae and early juveniles 
are separately discussed in the following sections. 

9G.1.1.1 Methodology for Migrating and Spawning Adults 
(December-March) 

The entrainment of migrating and spawning adult Delta Smelt is primarily 
affected by the combined OMR flow in December through March.  Water 
exported at the Banks and Jones pumping plants typically flows through the Old 
and Middle River channels.  A positive OMR flow indicates a northward flow in 
the natural direction, toward the San Francisco Bay, and contributing to the Delta 
outflow.  A negative OMR flow indicates a southward flow induced by pumping, 
and away from the Delta outflow. 
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In order to simulate Delta Smelt entrainment as influenced by OMR flow, the 1 
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U.S. Fish and Wildlife Service (2008) developed a regression model based on 
Kimmerer (2008).  The equation developed by Kimmerer (2008) is based on the 
average December through March OMR flow (in units of cubic feet per second 
[cfs]) and yields the percentage of adult Delta Smelt that may become entrained in 
the pumps.  The equation is: 

Adult entrainment loss [percentage] = 6.243 - 0.000957 * OMR Flow   
(average OMR from December through March) 

Further review by Kimmerer (2011) determined that the above equation has an 
upward bias.  To correct this bias, the result from the above equation should be 
reduced by 24 percent.  In the event that a negative entrainment percentage was 
calculated, the result was changed to zero. 

9G.1.1.2 Methodology for Larvae and Early Juveniles (March-June) 
Larvae and early juvenile smelt are most prevalent in the Delta in the spring 
months of March through June.  The U.S. Fish and Wildlife Service (2008) 
developed a regression model based on Kimmerer (2008) to calculate the 
percentage entrainment of larval and early juvenile Delta Smelt in South Delta 
pumping facilities.  This regression is dependent on two variables: March through 
June average OMR flow, and March through June average X2: 

Larvae and early juvenile entrainment loss [percentage] =  [0.00933 * X2 
(March through June) - 0.0000207 * OMR Flow  

(March through June) - 0.556] * 100 
In the event that a negative entrainment percentage was calculated, the result was 
changed to zero.  OMR and X2 values simulated in the CalSim II model for each 
alternative were used in estimating the entrainment loss.   

9G.1.2 Delta Smelt Fall Abiotic Habitat Index 
Feyrer et al. (2011) demonstrated that Delta Smelt abiotic habitat suitability in the 
fall in the West Delta, Suisun Bay, and Suisun Marsh subregions, as well as 
smaller portions of the Cache Slough, South Delta, and North Delta subregions, is 
correlated with X2 location. Feyrer et al. used X2 as an indicator of the suitable 
salinity and water transparency for rearing older juvenile Delta Smelt. 

In evaluating the fall abiotic habitat availability for Delta Smelt under the 
alternatives, average September through December X2 position in kilometers was 
used. X2 values simulated in the CalSim II model for each alternative were 
averaged over September through December, and compared for the expected 
changes. 
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9G.1.3 Longfin Smelt Abundance 1 
2 
3 
4 

5 
6 

7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 

25 
26 
27 

28 
29 
30 

31 
32 
33 
34 

35 
36 

Kimmerer et al. (2009) correlated log-transformed Longfin Smelt abundance 
based on the Fall Midwater Trawl (FMWT) data with the winter and spring 
location of X2.  The correlation is based on the following regression equation: 

Longfin Smelt abundance index value = 10 ^ [-0.05 * (January through June 
X2 average position) + 7] 

The equation is based on the assumption that a lower X2 value indicates higher 
flows transporting longfin farther downstream, which would lead to greater 
longfin smelt survival.  The index value indicates the relative abundance of the 
Longfin Smelt and not the calculated population. 

9G.2 Smelt Modeling Results 

Modeling results are presented in tabular format for Delta Smelt entrainment, 
September through December X2, and Longfin Smelt abundance.  The Delta 
Smelt analysis results show the percent entrainment for the long-term average and 
for each water year type for the No Action Alternative, Second Basis of 
Comparison, Alternative 3, and Alternative 5 in Tables B-1 and B-2.  Each 
alternative is also compared to each of the bases of comparison (No Action 
Alternative and Second Basis of Comparison).  Results are provided separately 
for the migrating and spawning adults, and for the larvae and early juveniles. 
Long-term average fall X2 (average September through December) and average 
for each water year type, in KM, are presented in Table B-3. The longfin smelt 
abundance shown in Table B-4 provides the abundance index value for long-term 
average and for each water year type for the different alternatives. 
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Table B-1. Adult Delta Smelt Entrainment (Dec-Mar).

Smelt 

Entrainment

Difference from No 

Action Alternative

Difference from Second Basis 

of Comparison

Percent 

Entrainment
Percent Entrainment Percent Entrainment

No Action Alternative

Long-term Average 7.60 --- -1.41

Wet 6.94 --- -1.13

Above Normal 8.00 --- -1.77

Below Normal 8.28 --- -1.54

Dry 8.01 --- -1.65

Critical 7.30 --- -1.10

Second Basis of Comparison

Long-term Average 9.01 1.41

Wet 8.07 1.13 ---

Above Normal 9.77 1.77 ---

Below Normal 9.82 1.54 ---

Dry 9.66 1.65 ---

Critical 8.41 1.10 ---

Alternative 3

Long-term Average 7.85 0.25 -1.16

Wet 7.31 0.37 -0.76

Above Normal 8.41 0.41 -1.36

Below Normal 8.52 0.24 -1.30

Dry 8.09 0.08 -1.57

Critical 7.38 0.08 -1.02

Alternative 5

Long-term Average 7.61 0.01 -1.40

Wet 6.94 0.00 -1.13

Above Normal 8.01 0.01 -1.76

Below Normal 8.30 0.02 -1.52

Dry 8.02 0.01 -1.64

Critical 7.31 0.01 -1.09

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the

Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999);

projected to Year 2030.
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Table B-2. Juvenile Delta Smelt Entrainment (Mar-Jun).

Smelt 

Entrainment

Difference from No 

Action Alternative

Difference from Second Basis 

of Comparison

Percent 

Entrainment
Percent Entrainment Percent Entrainment

No Action Alternative

Long-term Average 8.59 --- -6.91

Wet 1.34 --- -5.56

Above Normal 3.64 --- -9.31

Below Normal 11.98 --- -9.38

Dry 12.99 --- -7.30

Critical 19.25 --- -4.32

Second Basis of Comparison

Long-term Average 15.50 6.91

Wet 6.90 5.56 ---

Above Normal 12.95 9.31 ---

Below Normal 21.36 9.38 ---

Dry 20.29 7.30 ---

Critical 23.58 4.32 ---

Alternative 3

Long-term Average 12.69 4.09 -2.82

Wet 5.64 4.30 -1.26

Above Normal 10.07 6.43 -2.88

Below Normal 16.93 4.95 -4.43

Dry 16.52 3.54 -3.76

Critical 20.50 1.25 -3.08

Alternative 5

Long-term Average 7.72 -0.87 -7.78

Wet 1.23 -0.11 -5.67

Above Normal 3.39 -0.25 -9.56

Below Normal 11.01 -0.97 -10.35

Dry 11.27 -1.71 -9.01

Critical 17.56 -1.69 -6.01

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the

Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999);

projected to Year 2030.
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Table B-3. X2 Position (Sep-Dec).

X2 Position
Difference from No 

Action Alternative

Difference from Second Basis 

of Comparison

km km km

No Action Alternative

Long-term Average 84.0 --- -4.2

Wet 75.9 --- -9.8

Above Normal 81.2 --- -6.1

Below Normal 87.8 --- -0.6

Dry 89.1 --- -0.2

Critical 92.4 --- 0.1

Second Basis of Comparison

Long-term Average 88.1 4.2

Wet 85.6 9.8 ---

Above Normal 87.3 6.1 ---

Below Normal 88.4 0.6 ---

Dry 89.3 0.2 ---

Critical 92.3 -0.1 ---

Alternative 3

Long-term Average 88.1 4.1 -0.1

Wet 85.5 9.7 -0.1

Above Normal 87.2 6.0 -0.1

Below Normal 88.1 0.3 -0.3

Dry 89.4 0.2 0.0

Critical 92.5 0.1 0.1

Alternative 5

Long-term Average 83.9 0.0 -4.2

Wet 75.8 0.0 -9.8

Above Normal 81.2 0.0 -6.1

Below Normal 87.6 -0.2 -0.8

Dry 89.1 0.0 -0.2

Critical 92.3 -0.1 0.0

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the

Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999);

projected to Year 2030.
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Table B-4. Longfin Smelt Abundance Index.

Longfin Smelt 

Abundance 

Index Value

Percent Difference from 

No Action Alternative

Percent Difference from 

Second Basis of 

Comparison

No Action Alternative

Long-term Average 7951 --- 9.6%

Wet 16635 --- 5.1%

Above Normal 8989 --- 15.8%

Below Normal 3166 --- 21.6%

Dry 2702 --- 26.2%

Critical 1147 --- 21.0%

Second Basis of Comparison

Long-term Average 7257 -8.7%

Wet 15822 -4.9% ---

Above Normal 7762 -13.7% ---

Below Normal 2604 -17.8% ---

Dry 2140 -20.8% ---

Critical 947 -17.4% ---

Alternative 3

Long-term Average 7345 -7.6% 1.2%

Wet 15638 -6.0% -1.2%

Above Normal 7882 -12.3% 1.5%

Below Normal 2857 -9.8% 9.7%

Dry 2435 -9.9% 13.8%

Critical 1094 -4.6% 15.5%

Alternative 5

Long-term Average 8015 0.8% 10.4%

Wet 16683 0.3% 5.4%

Above Normal 9037 0.5% 16.4%

Below Normal 3231 2.0% 24.1%

Dry 2800 3.6% 30.8%

Critical 1204 5.0% 27.1%

Notes: All results are based on the 82-year simulation period.  The water year types are defined by the

Sacramento Valley 40-30-30 Index Water Year Hydrologic Classification  (SWRCB D-1641, 1999);

projected to Year 2030.

Appendix 9G: Smelt Analyses
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Appendix 9H  

IOS Model Documentation 
Information about the methods and assumptions used for the Coordinated 
Long-Term Operation of the Central Valley Project (CVP) and State Water 
Project (SWP) Environmental Impact Statement (EIS) analysis using the IOS 
model is provided in this appendix.  The appendix comprises two main sections as 
follows: 

• Section 9H.1: IOS Methodology and Assumptions 

– The IOS model analysis is used to quantify winter-run Chinook Salmon 
escapement and egg survival.  The approach and assumptions for the IOS 
analysis are described in this section.  

• Section 9H.2:  IOS Model Analysis Results 

– The results of the IOS analysis are presented in this section in a series of 
figures for each alternative comparison. 

9H.1 IOS Model Methodology and Assumptions 

9H.1.1 IOS Model Methodology 
The IOS model simulates the entire life cycle of winter-run Chinook Salmon 
through successive generations.  This approach allows for the evaluation of 
individual life-stage effects on the long-term trajectory of the population.  A 
detailed description of the model and sensitivity analysis can be found in Zeug 
et al. (2012). 

The IOS model is composed of six model stages that are arranged sequentially to 
account for the entire life cycle of the winter run, from eggs to returning 
spawners.  In sequential order, the IOS model stages are: (1) spawning, which 
models the number and temporal distribution of eggs deposited in the gravel at the 
spawning grounds; (2) early development, which models the impact of 
temperature on maturation timing and mortality of eggs at the spawning grounds; 
(3) fry rearing, which models the relationship between temperature and mortality 
of salmon fry during the river-rearing period; (4) river migration, which estimates 
the mortality of migrating salmon smolts in the Sacramento River between the 
spawning and rearing grounds and the Delta; (5) Delta passage, which models the 
impact of flow, route selection, and water exports on the survival of salmon 
smolts migrating through the Delta to San Francisco Bay; and (6) ocean survival, 
which estimates the impact of natural mortality and ocean harvest to predict 
survival and spawning returns (escapement) by age.  Below is a detailed 
description of each model stage. 

The IOS model uses a system dynamics modeling framework, a technique that is 
used for framing and understanding the behavior of complex systems over time.  
System dynamics models are made up of stocks (e.g., number of fish) and flows 
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implemented in the software GoldSim, which enables the simulation of complex 
processes through creation of simple object relationships, while incorporating 
Monte Carlo stochastic methods.  

The Delta portion of the model is composed of eight reaches and four junctions 
(see Figure 9H.1 and Table 9H.1) selected to represent primary salmonid 
migration corridors where high quality fish and hydrodynamic data were 
available.  For simplification, Sutter Slough and Steamboat Slough are combined 
as the reach “SS,” and the forks of the Mokelumne River and Georgiana Slough 
are combined as “Geo/DCC.”  The Geo/DCC reach can be entered by the 
Mokelumne River fall-run at the head of the South and North forks of the 
Mokelumne River or by Sacramento runs through the combined junction of 
Georgiana Slough and Delta Cross Channel (Junction C).  The Interior Delta 
reach can be entered from three different pathways: (1) Geo/DCC, (2) San 
Joaquin River via Old River Junction (Junction D), or (3) Old River via 
Junction D.  Due to lack of data informing specific routes through the Interior 
Delta, or tributary-specific survival, the entire Interior Delta region is treated as a 
single model reach.  The four distributary junctions depicted in the Delta portion 
of the model are: (1) Sacramento River at Freemont Weir (head of Yolo Bypass), 
(2) Sacramento River at head of Sutter and Steamboat Sloughs, (3) Sacramento 
River at the combined junction with Georgiana Slough and Delta Cross Channel, 
and (4) San Joaquin River at the head of Old River (see Figure 9H.1 at the end of 
this appendix and Table 9H.1).  Due to lack of data informing specific routes 
through the Interior Delta, or tributary-specific survival, the entire Interior Delta 
region is treated as a single model reach. 

The IOS model uses scenario-specific daily DSM2, CalSim II, and Sacramento 
River Basin Water Temperature Model (HEC-5Q) data as model input.  Daily 
DSM2 data inform fish migration speed, reach-specific survival, and routing at 
Delta junctions.  Daily export data from CalSim II are used to inform export-
dependent survival of salmon smolts that enter the Interior Delta from the 
Geo/DCC reach.  Sacramento River Basin Water Temperature Model data at 
Bend Bridge, California are used to inform temperature-dependent egg and fry 
survival in the egg development and fry rearing stages of the model. 

For Delta reaches where acoustic tagging data supported migration speed 
responses to flow (Sac1, Sac2, Geo/DCC), daily migration speed is influenced by 
mean daily flow.  Migration speed is modeled as a logarithmic function of reach-
specific flow occurring on the first day smolts entered a particular reach. 
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Table 9H.1 Descriptions of Modeled Delta Reaches and Junctions in the IOS Model 1 

Reach/Junction Description 
Reach Length 
(kilometers) 

Sac1 Sacramento River from Freeport to junction 
with Sutter Slough 

41.04 

Sac2 Sacramento River from Sutter Slough 
junction to junction with DCC 

10.78 

Sac3 Sacramento River from DCC to Rio Vista  22.37 
Sac4 Sacramento River from Rio Vista to Chipps 

Island 
23.98 

Yolo Yolo Bypass from entrance at Fremont Weir 
to Rio Vista 

- a 

SS Combined reach of Sutter Slough and 
Steamboat Slough ending at Rio Vista 

26.72 

Geo/DCC Combined reach of Georgiana Slough, 
DCC, and Sough and North forks of the 
Mokelumne River ending at confluence with 
San Joaquin River 

25.59 

Interior Delta Begins at end of reach Geo/DCC, San 
Joaquin River via Junction D, or Old River 
via Junction D, and ends at Chipps Island 

- b 

A Junction of Yolo Bypass and Sacramento 
River 

Not applicable 

B Combined junction of Sutter Slough and 
Steamboat Slough with Sacramento River 

Not applicable 

C Combined junction of DCC and Georgiana 
Slough with Sacramento River 

Not applicable 

D Junction of Old River with San Joaquin 
River 

Not applicable 

Notes: 2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

a.  Reach length for Yolo Bypass is currently undefined because reach length is not 
currently used to calculate Yolo Bypass speed and ultimate travel time. 
b.  Reach length for the Interior Delta is undefined due to multiple pathways salmon can 
take.  Timing through the Interior Delta does not affect Delta survival because there are 
no Delta reaches located downstream of the Interior Delta. 
DCC = Delta Cross Channel 

Reach-specific survival through a given Delta reach is calculated and applied the 
first day smolts enter the reach.  For reaches where literature or available tagging 
data showed support for reach-level responses to environmental variables, 
survival is influenced by flow (Sac1, Sac2, Sac3, Sac4, SS, Interior Delta via 
San Joaquin River, and Interior Delta via Old River) or water exports (Interior 
Delta via Geo/DCC).  For these reaches, daily flow (DSM2 data) or exports 
(CalSim II data) occurring the day of reach-entry is used to predict reach survival 
through the entire reach.  For all other reaches (Geo/DCC and Yolo), reach 
survival is uninfluenced by Delta conditions and is informed by means and 
standard deviations of survival from acoustic tagging studies. 
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movement of flow entering each route.  Daily DSM2 flow data entering each 
route are used to inform the proportion of smolts entering each route at a junction.  
Smolts move in direct proportion to flow at all junctions except Junction C, where 
a non-proportional relationship is applied as defined by acoustic tagging 
study data. 

Daily simulated water temperature data at Bend Bridge from the Sacramento 
River Basin Water Temperature Model were applied to inform temperature-
dependent egg and fry survival.  Daily mortality of eggs and fry is exponentially 
related to daily water temperature at Bend Bridge 

9H.1.2 Model Analysis Scenario Assumptions 
A major assumption of the IOS model is that surrogate fish data can be used to 
inform many model relationships.  When local data are limited, model 
relationships can often be informed by field data from outside the study region, 
laboratory studies in controlled experimental settings, or artificially raised 
(hatchery) surrogates.  For example, many model relationships rely on data from 
tagged hatchery surrogates because experimental studies often rely on easily 
accessible hatchery-origin fish and assume that fish responses are at least similar 
among individuals of different natal origins.  In addition to limited data on wild 
fish, many of the model relationships are informed by data from a single Chinook 
Salmon race, thereby making the assumption that all races move, grow, and 
survive according to the same rules.  

9H.2 Model Analysis Results 

IOS model results are displayed as comparisons between scenarios.  Differences 
in escapement and egg survival are displayed as time histories across all 81 water 
years (1922-2002) and box plots of median survival across all years.  The 
following scenario comparisons are presented in Figures 9H.2 through 9H.21 at 
the end of this appendix. 

• No Action Alternative compared to the Second Basis of Comparison 
• Alternative 3 compared to the No Action Alternative  
• Alternative 3 compared to the Second Basis of Comparison 
• Alternative 5 compared to the No Action Alternative  
• Alternative 5 compared to the Second Basis of Comparison 

9H.3 Reference 

Zeug, S.C., P.S. Bergman, B.J. Cavallo and K.S. Jones.  2012.  “Application of a 
life cycle simulation model to evaluate impacts of water management and 
conservation actions on an endangered population of Chinook Salmon.”  
Environmental Modeling and Assessment 17:455-467. 
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 1 
2 
3 
4 

Notes: Bold headings label modeled reaches and red circles indicate model junctions.  
Salmonid icons indicate locations where smolts enter the Delta in the IOS model. 

Figure 9H.1 IOS Model Reaches and Junctions in the Delta  
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Figure 9H.2 Annual Adult Escapement for Winter-run Chinook Salmon under the 1 

2 
3 

No Action Alternative (NAA) compared to the Second Basis of Comparison (SBC) 
over 81 Water Years Estimated by the IOS Model 

 
Figure 9H.3 Annual Adult Escapement for Winter-run Chinook Salmon under the 4 

5 
6 
7 
8 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 

No Action Alternative (NAA) compared to the Second Basis of Comparison (SBC) 
estimated by the IOS Model 
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Figure 9H.4 Annual Egg Survival for Winter-run Chinook Salmon under the No 1 

2 
3 

Action Alternative (NAA) compared to the Second Basis of Comparison (SBC) over 
81 Water Years Estimated by the IOS Model 

 
Figure 9H.5 Annual Egg Survival for Winter-run Chinook under the No Action 4 

5 
6 
7 
8 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 

Alternative (NAA) compared to the Second Basis of Comparison (SBC) estimated 
by the IOS Model  
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Figure 9H.6 Annual Adult Escapement for Winter-run Chinook Salmon under 1 

2 
3 

Alternative 3 (Alt 3) as compared to the No Action Alternative (NAA) over 81 Water 
Years Estimated by the IOS Model 

 
Figure 9H.7 Annual Adult Escapement for Winter-run Chinook Salmon under 4 

5 
6 
7 
8 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 

Alternative 3 (Alt 3) as compared to the No Action Alternative (NAA) estimated by 
the IOS Model 
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Figure 9H.8 Annual Egg Survival for Winter-run Chinook Salmon under 1 
2 
3 

Alternative 3 (Alt 3) as compared to the No Action Alternative (NAA) over 81 Water 
Years Estimated by the IOS Model 

 
Figure 9H.9 Annual Egg Survival for Winter-run Chinook under Alternative 3 (Alt 3) 4 

5 
6 
7 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 

as compared to the No Action Alternative (NAA) estimated by the IOS Model 

Draft LTO EIS 9H-9  



Appendix 9H: IOS Model Documentation 

 

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

1922 1927 1932 1937 1942 1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002

Es
ca

pe
m

en
tl

Year

Winter Run

Alt_3
SBC

Figure 9H.10 Annual Adult Escapement for Winter-run Chinook Salmon under 1 
2 
3 

Alternative 3 (Alt 3) as compared to the Second Basis of Comparison over 81 Water 
Years Estimated by the IOS Model 

 
Figure 9H.11 Annual Adult Escapement for Winter-run Chinook Salmon under 4 

5 
6 
7 
8 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 

Alternative 3 (Alt 3) as compared to the Second Basis of Comparison (SBC) 
estimated by the IOS Model  

 9H-10 Draft LTO EIS 



Appendix 9H: IOS Model Documentation 

 
Figure 9H.12 Annual Egg Survival for Winter-run Chinook Salmon under 1 

2 
3 

Alternative 3 (Alt 3) as compared to the Second Basis of Comparison (SBC) over 
81 Water Years Estimated by the IOS Model 

 
Figure 9H.13 Annual Egg Survival for Winter-run Chinook under Alternative 3 4 

5 
6 
7 
8 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 

(Alt 3) as compared to the Second Basis of Comparison (SBC) estimated by the 
IOS Model  
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Figure 9H.14 Annual Adult Escapement for Winter-run Chinook Salmon under 1 

2 
3 

Alternative 5 (Alt 5) as compared to the No Action Alternative (NAA) over 81 Water 
Years Estimated by the IOS Model 

 
Figure 9H.15 Annual Adult Escapement for Winter-run Chinook Salmon under 4 

5 
6 
7 
8 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 

Alternative 5 (Alt 5) as compared to the No Action Alternative (NAA) estimated by 
the IOS Model  
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Figure 9H.16 Annual Egg Survival for Winter-run Chinook Salmon under 1 

2 
3 

Alternative 5 (Alt 5) as compared to the No Action Alternative (NAA) over 81 Water 
Years Estimated by the IOS Model 
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Figure 9H.17 Annual Egg Survival for Winter-run Chinook under Alternative 5 4 
5 
6 
7 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 

(Alt 5) as compared to the No Action Alternative (NAA) estimated by the IOS Model  
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Figure 9H.18 Annual Adult Escapement for Winter-run Chinook Salmon under 1 

2 
3 

Alternative 5 (Alt 5) as compared to the Second Basis of Comparison over 81 Water 
Years Estimated by the IOS Model 

 
Figure 9H.19 Annual Adult Escapement for Winter-run Chinook Salmon under 
Alternative 5 (Alt 5) as compared to the Second Basis of Comparison (SBC) 
estimated by the IOS Model  

4 
5 
6 
7 
8 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 
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Figure 9H.20 Annual Egg Survival for Winter-run Chinook Salmon under 1 

2 
3 

Alternative 5 (Alt 5) as compared to the Second Basis of Comparison (SBC) over 
81 Water Years Estimated by the IOS Model 

 
Figure 9H.21 Annual Egg Survival for Winter-run Chinook under Alternative 5 
(Alt 5) as compared to the Second Basis of Comparison (SBC) estimated by the 
IOS Model 

4 
5 
6 
7 
8 

Note: The plus symbol indicates median, box represents the interquartile range, and the 
whiskers represent the minimum and maximum values. 
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Oncorhynchus Bayesian Analysis 
(OBAN) Model Documentation 
This appendix provides information about the methods and assumptions used for 
the Coordinated Long-Term Operation of the Central Valley Project (CVP) and 
State Water Project (SWP) Environmental Impact Statement (EIS) analysis using 
the Oncorhynhchus Bayesian Analysis (OBAN) model.  This appendix is 
organized into two sections: 

• Section 9I.1: Oncorhynchus Bayesian Analysis Model Methodology and 
Assumptions 

– The winter-run Chinook Salmon analysis uses the OBAN model to 
quantify escapement of winter-run Chinook Salmon from the Sacramento 
River and overall survival, including ocean survival.  This section briefly 
describes the analytical approach and assumptions of the OBAN model.  

• Section 9I.2: Oncorhynchus Bayesian Analysis Model Results 

– This section presents the escapement and overall survival of winter-run 
Chinook Salmon from the Sacramento River.  Results are presented in a 
series of figures for each comparison between alternatives. 

9I.1 Oncorhynchus Bayesian Analysis Model 
Methodology and Assumptions  

9I.1.1 Oncorhynchus Bayesian Analysis Model Methodology  
Water operations in the Sacramento and San Joaquin Rivers and delta affect the 
hydrologic environment and therefore have the potential to affect the populations 
of fish that reside there.  These effects may not be observed directly, however, 
and life-cycle models may be useful to evaluate the potential effects of water 
operations on fish population dynamics.  To understand how anthropogenic 
factors in the freshwater and marine portions of the life history may affect winter-
run Chinook Salmon (Oncorhynchus tshawytscha), the winter-run OBAN model 
was developed.  A version of the OBAN model with updated parameter estimates 
in 2015 was used to evaluate the alternatives.  

9I.1.1.1 OBAN Model Structure  
• The winter OBAN model integrates sources of mortality across the life cycle 

by calculating escapement. 

• The OBAN model also calculates survival through the early life stages in the 
Sacramento River, survival through the delta, and survival in the ocean. 

• For the evaluation of the scenarios, all sources of mortality after the delta are 
exactly the same to focus to be on the river and delta portions of the life cycle. 
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stage (July –September) and minimum flows in the fry rearing stage (August – 
November). 

• The winter OBAN model is less sensitive to Delta Cross Channel Gates 
(DCC) position, exports, and Yolo operations. 

9I.1.2 Physical Data 
Physical data including temperature, flows, and exports were supplied for each of 
the scenarios in daily and monthly intervals, depending on the physical data.  
These data were compiled in the format appropriate for the covariates in the 
OBAN model.  For example, daily temperature data from Bend Bridge were 
summarized into a monthly average from July through September to define alevin 
survival rates.  

In general, the physical parameters developed for each scenario for use in the 
OBAN model clustered into two groups.  The No Action Alternative and 
Alternative 5 scenarios had similar temperature (Figure 9I.1), flow (Figure 9I.2), 
exports (Figure 9I.3), and Delta Cross Channel configuration (Figure 9I.5), 
whereas the Second Basis and Alternative 3 scenarios had similar physical 
characteristics.  In all four scenarios, the Yolo bypass flows were almost 
equivalent, with some slight differences over simulation years 1995 through 1998 
(Figure 9I.4).  The ocean productivity (Figure 9I.6) and Age-3 harvest rates 
(Figure 9I.7) were constant across scenarios. 
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Figure 9I.1 Average Water Temperature from July through September at 
Bend Bridge 
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Figure 9I.2 Minimum of Monthly Average Flow from August through November at 
Bend Bridge  
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 1 
2 Figure 9I.3 Total Exports from December through June  
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Figure 9I.4 Number of Days when Flow over the Fremont Weir is Greater than 
100 Cubic Feet per Second from December through March 
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Figure 9I.5 Proportion of Period from December through March when Delta Cross 
Channel Gates are Open 
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Figure 9I.6 Upwelling Index during Spring (left) and Farallon Temperatures in 
Spring (right) (Indicators of Ocean Productivity) 
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Figure 9I.7 Age 3 Harvest Rate 

9I.2 Oncorhynchus Bayesian Analysis 
Model Results  

This section describes the OBAN model results for the No Action Alternative, 
Second Basis of Comparison, and other alternatives. 

Results are provided separately for each of the following runs: 

• No Action Alternative 
• Second Basis of Comparison 
• Alternative 1 
• Alternative 3 
• Alternative 5 
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future conditions on a relative basis.  That is, the forecasts are not accurate in an 
absolute sense, but do provide important information when evaluating scenarios 
relative to each other.  The pairwise comparisons obtained from OBAN model 
runs were: 

• Alternative 1 compared to No Action Alternative 
• Alternative 3 compared to No Action Alternative 
• Alternative 5 compared to No Action Alternative 
• No Action Alternative compared to Second Basis of Comparison 
• Alternative 1 compared to Second Basis of Comparison 
• Alternative 3 compared to Second Basis of Comparison 
• Alternative 5 compared to Second Basis of Comparison 

For comparison of alternatives, the relative difference between two alternatives 
was calculated as: 

(proposal – base)/base * 100 percent 
The alternative listed first was the proposal and the alternative listed second was 
the base.  The OBAN model produces forecasts of escapement and delta survival 
rates for simulation years 1967 to 2002, and incorporates parameter uncertainty in 
each of these outputs.  As a result, the scenario comparisons also include 
uncertainty, and both median, 50 percent, and 90 percent probability intervals 
were calculated.  

9I.2.1 OBAN Simulation Results  
The OBAN results indicated generally declining escapement levels until 1997, 
with a small recovery afterward (Figure 9I.1).  Similar trends in median 
escapement between the No Action Alternative and Alternative 5 scenarios were 
forecast over the simulation period (Figure 9I.8).  Similarly, the Alternative 3 and 
Second Basis model runs had similar escapement levels, with the Second Basis 
having slightly lower median escapement than the Alternative 3 scenario during 
some simulation years (for example, 1985 through 1990). 
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Figure 9I.8 Median Escapement under the Alternatives and Second Basis of 
Comparison  

Median delta survival was generally highest under the Alternative 5 and No 
Action Alternative scenarios (Figure 9I.9).  This is not the absolute survival 
through the delta, because it also includes some survival in the ocean; thus, the 
relative survival across scenarios is the important comparison.   
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Figure 9I.9 Delta Survival under the Alternatives and Second Basis of Comparison  

The probability of exceeding a quasi-extinction threshold of 200 spawners was 
highest when the median escapement was at low levels (Figure 9I.10).  The 
Alternative 3 and Second Basis scenarios typically had the highest probability of 
quasi-extinction among the scenarios evaluated. 
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Figure 9I.10 Probability of Exceeding Quasi-Extinction Threshold of 200 Spawners 
under the Alternatives and Second Basis of Comparison 

The escapement estimates incorporating uncertainty in simulation year 1985 
indicated slightly higher median escapement of approximately 200 fish for the 
Second Basis and Alternative 3 scenarios relative to the No Action Alternative 
and Alternative 5.  There was also a low probability (that is, probability of 
approximately 0.05) for greater abundances under the Second Basis and 
Alternative 3 scenarios relative to the other scenarios (Figure 9I.11). 
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Figure 9I.11 Escapement in Simulation Year 1985 under the Alternatives and 
Second Basis of Comparison  

Note:Squares are median values and lines are 90 percent probability intervals 

Comparison of abundances after recovery from the low escapement years of 1992 
through 1996 (simulation year 2002) indicated higher median abundances of 
approximately 300 fish under the No Action Alternative and Alternative 5 
scenarios than for the Second Basis and Alternative 3 scenarios (Figure 9I.12).   
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Figure 9I.12 Escapement in Simulation Year 2002 under the Alternatives and 
Second Basis of Comparison  

Note: Squares are median values and whiskers are 90 percent probability intervals 

9I.2.2 OBAN Alternative Comparisons 

9I.2.2.1 No Action Alternative Compared to the Second Basis of 
Comparison 

Escapement was generally higher for the No Action Alternative than for the 
Second Basis (Figure 9I.13).  The median abundance under the Second Basis was 
higher in only 3 of the 32 years of simulation (1971 through  2002), and  the 
Second Basis of Comparison values exceeded the No Action Alternative values in 
less than 25 percent of simulation years (that is, the dark gray area was below the 
dashed line in most years). 
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Figure 9I.13 Percent Difference in Escapement between the Second Basis of 
Comparison and the No Action Alternative 
Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed 

Median delta survival was approximately 12 percent lower under the Second 
Basis than it was under the No Action Alternative (Figure 9I.14).  The differences 
in survival were not consistent across the uncertainty in the parameter values, 
however, and there was a high probability of no difference between scenarios 
(dashed line of no difference lies within the dark gray central 0.50 probability 
interval). 

 9I-16 Draft LTO EIS 



Appendix 9I: Oncorhynchus Bayesian Analysis (OBAN) Model Documentation 

 1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 

Figure 9I.14 Percent Difference in Delta Survival between the Second Basis of 
Comparison and the No Action Alternative  

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed 

9I.2.2.2 Comparison of Alternative 3 versus No Action Alternative 
Alternative 3 generally had lower escapement values than the No Action 
Alternative scenario during the early and late portion of the time series 
(Figure 9I.15).  In general, the temporal pattern was similar to the Second Basis of 
Comparison (Figure 9I.13). 
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Figure 9I.15 Percent Difference in Escapement between Alternative 3 and the No 
Action Alternative  

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed 

Median delta survival rates were consistently lower (-7 percent) under 
Alternative 3 than under the No Action Alternative, yet the probability intervals 
indicated that no difference between scenarios was also a likely outcome 
(Figure 9I.16), as indicated by the dashed line located in the dark gray, central 
0.50 probability region).  Thus delta survival was not responsible for the temporal 
patterns in relative escapement.  Because the ocean conditions were equivalent 
across, scenarios, the differences resulted from differences in survival in the 
stages upstream of the delta (that is, caused by due to temperature and flow at 
Bend Bridge). 
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Figure 9I.16 Percent Difference in Delta Survival between Alternative 3 and the No 
Action Alternative  

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line displayed 

9I.2.2.3 Comparison of Alternative 3 versus Second Basis of Comparison 
Differences in escapement between Alternative 3 and the Second Basis scenarios 
were moderately small (Figure 9I.17).  Escapement was generally greater for 
Alternative 3 than for the Second Basis, and was consistently greater over the 
1986 through 1988 simulation period (dark gray and light gray areas above the 
dashed line).  In most other years the difference in escapement estimates 
included 0 (that is, dashed line located in the dark gray, central 0.50 probability 
region). 
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Figure 9I.17 Percent Difference in Escapement between Alternative 3 and the 
Second Basis of Comparison  

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed 

The median delta survival was slightly higher for Alternative 3 than it was for the 
Second Basis scenario (6 percent), although the probability of no difference 
between alternatives was generally high throughout the simulation time period 
(Figure 9I.18).   
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Figure 9I.18 Percent Difference in Delta Survival between Alternative 3 and the 
Second Basis of Comparison  

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed 

9I.2.2.4 Comparison of Alternative 5 versus No Action Alternative 
Little difference in escapement estimates was evident between the No Action 
Alternative scenario and the Alternative 5 scenario (Figure 9I.19).  The scale of 
each figure has been altered to incorporate the 90 percent probability intervals, 
and the intervals in this comparison are smaller than other escapement estimate 
figures (for example, Figures 9I.17 and 9I.13).  Still, there is consistently higher 
relative abundance in 1980, 1992, and 1993, and consistently lower abundance in 
1975 (Figure 9I.19). 
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Figure 9I.19 Percent Difference in Escapement between Alternative 5 and the No 
Action Alternative  

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed 

Survival in the delta was similar between the No Action Alternative and 
Alternative 5 scenarios, with a slight improvement in median values of delta 
survival (1 percent) under Alternative 5 compared to the No Action Alternative.  
The 0.50 probability intervals and the 0.90 probability intervals are both centered 
on the value of 0 (dashed line in Figure 9I.20), suggesting that no difference 
between alternatives is highly probable in most years. 
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Figure 9I.20 Percent Difference in Delta Survival between Alternative 5 and the No 
Action Alternative 

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed 

9I.2.2.5 Comparison of Alternative 5 versus Second Basis  
Differences between Alternative 5 and the Second Basis were moderate 
(Figure 9I.21).  In years prior to 1983 and after 1995, the median escapement 
values were higher under the Alternative 5 scenario than it was under the Second 
Basis scenario.  In many of the simulation years, the central 0.50 probability 
interval did not include 0, and in a few years the central 0.90 interval did not 
include 0, suggesting consistently higher escapement under Alternative 5 than 
under the Second Basis scenario,  despite uncertainty in model parameter values. 
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Figure 9I.21 Percent Difference in Escapement between Alternative 5 and the 
Second Basis of Comparison  

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed) 

Delta survival was generally higher under Alternative 5 than it was under the 
Second Basis scenario (15 percent). All years, however, had 0.50 and 
0.90 probability intervals that included no difference between scenarios 
(Figure 9I.22). 
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Figure 9I.22 Percent Difference in Delta Survival between Alternative 5 and the 
Second Basis of Comparison  

Note: Median difference (solid line) with 50 percent probability intervals (dark gray) and 
90 percent probability intervals (light gray) and reference line of no difference (dashed 
line) displayed 
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Delta Passage Model Documentation 
Information about the methods and assumptions used for the Coordinated 
Long-Term Operation of the Central Valley Project (CVP) and State Water 
Project (SWP) Environmental Impact Statement (EIS) analysis using the Delta 
Passage Model (DPM) model is provided in this appendix.  The appendix 
comprises two main sections as follows: 

• Section 9J.1: DPM Methodology and Assumptions 

– The DPM model analysis is used to quantify survival within the Delta of 
winter-run, fall-run, and late fall-run Chinook Salmon.  The approach and 
assumptions for the DPM analysis are described in this section.  

• Section 9J.2:  DPM model Analysis Results 

– The results of the DPM analysis are presented in this section in a series of 
figures for each alternative comparison.  

9J.1 DPM Model Methodology and Assumptions 

9J.1.1 DPM Model Methodology 
The DPM is based on a detailed accounting of migratory pathways and reach-
specific mortality as Chinook Salmon smolts travel through a simplified network 
of reaches and junctions (Figure 1).  The biological functionality of the DPM is 
based upon the foundation provided by Perry et al. (2010) as well as other 
acoustic tagging based studies (Michel 2010) and coded wire tag (CWT)-based 
studies (Newman and Brandes 2010; Newman 2008).  Uncertainty is explicitly 
modeled in the DPM by incorporating environmental stochasticity and estimation 
error whenever available. 

The major model functions in the DPM are: 1) Delta Entry Timing, that models 
the temporal distribution of smolts entering the Delta for each race of Chinook 
Salmon, 2) Fish Behavior at Junctions, that models fish movement as they 
approach river junctions, 3) Migration Speed, that models reach-specific smolt 
migration speed and travel time, 4) Reach-specific Survival, that models 
reach-specific survival, 5) Flow-dependent Survival, that models reach-specific 
survival response to flow, 6) Export-dependent Survival, that models survival 
response to water export levels in the Interior Delta reach, and 7) North Delta 
Intake Predation, that models the mortality associated with predation at a North 
Delta Intake water diversion (not applicable in this EIS).   

The DPM operates on a daily time step using simulated daily average flows and 
Delta exports as model inputs.  The DPM does not attempt to represent sub-daily 
flows or diel salmon smolt behavior in response to the interaction of tides, flows, 
and specific channel features.  The DPM is intended to represent the net outcome 
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occurring over minutes or hours. 

The DPM is composed of eight reaches and four junctions (Figure 9J.1; 
Table 9J.1) selected to represent primary salmonid migration corridors where high 
quality fish and hydrodynamic data were available.  For simplification, Sutter 
Slough and Steamboat Slough are combined as the reach “SS,” and the forks of 
the Mokelumne River and Georgiana Slough are combined as “Geo/DCC.”  The 
Geo/DCC reach can be entered by Mokelumne River fall-run at the head of the 
South and North Forks of the Mokelumne River or by Sacramento runs through 
the combined junction of Georgiana Slough and Delta Cross Channel (DCC) 
(Junction C).  The Interior Delta reach can be entered from three different 
pathways: 1) Geo/DCC, 2) San Joaquin River via Old River Junction 
(Junction D), or 3) Old River via Junction D.  Due to lack of data informing 
specific routes through the Interior Delta, or tributary-specific survival, we treat 
the entire Interior Delta region as a single model reach.  The four distributary 
junctions depicted in the Delta portion of the model are:  A) Sacramento River at 
Freemont Weir (head of Yolo Bypass), B) Sacramento River at head of Sutter and 
Steamboat Sloughs, C) Sacramento River at the combined junction with 
Georgiana Slough and DCC, and D) San Joaquin River at the head of Old River 
(Figure 9J.1; Table 9J.1).  Due to lack of data informing specific routes through 
the Interior Delta, or tributary-specific survival, we treat the entire Interior Delta 
region as a single model reach. 

The DPM model uses scenario-specific daily simulation model (DSM2) and 
CalSim II data as model input. Daily DSM2 data informs fish migration speed, 
reach-specific survival, and routing at Delta junctions.  Daily export data from 
CalSim II is used to inform export-dependent survival of salmon smolts that enter 
the Interior Delta from the Geo/DCC reach. 

For reaches where acoustic tagging data supported migration speed responses to 
flow (Sac1, Sac2, and Geo/DCC), daily migration speed is influenced by mean 
daily flow.  Migration speed is modeled as a logarithmic function of 
reach-specific flow occurring on the first day smolts entered a particular reach. 

Reach-specific survival through a given reach is calculated and applied the first 
day smolts enter the reach.  For reaches where literature or available tagging data 
showed support for reach-level responses to environmental variables, survival is 
influenced by flow (Sac1, Sac2, Sac3, Sac4, SS, Interior Delta via San Joaquin 
River, and Interior Delta via Old River) or water exports (Interior Delta via 
Geo/DCC).  For these reaches, daily flow (DSM2 data) or exports (CalSim II 
data) occurring the day of reach-entry is used to predict reach survival through the 
entire reach.  For all other reaches (Geo/DCC and Yolo), reach survival is 
uninfluenced by Delta conditions and is informed by means and standard 
deviations of survival from acoustic tagging studies. 
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Figure 9J.1 DPM model Reaches and Junctions in the Delta (Notes: Bold headings 
label modeled reaches and red circles indicate model junctions.  Salmonid icons 
indicate locations where smolts enter the Delta in the DPM model.) 
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Table 9J.1 Description of Modeled Delta Reaches and Junctions in the DPM Model 1 

Reach/Junction Description 
Reach Length 
(kilometers) 

Sac1 Sacramento River from 
Freeport to junction with 
Sutter Slough 

41.04 

Sac2 Sacramento River from 
Sutter Slough junction to 
junction with DCC) 

10.78 

Sac3 Sacramento River from 
DCC to Rio Vista  

22.37 

Sac4 Sacramento River from Rio 
Vista to Chipps Island 

23.98 

Yolo Yolo Bypass from entrance 
at Fremont Weir to Rio 
Vista 

– a 

SS Combined reach of Sutter 
Slough and Steamboat 
Slough ending at Rio Vista 

26.72 

Geo/DCC Combined reach of 
Georgiana Slough, DCC, 
and Sough and North forks 
of the Mokelumne River 
ending at confluence with 
San Joaquin River 

25.59 

Interior Delta Begins at end of reach 
Geo/DCC, San Joaquin 
River via Junction D, or Old 
River via Junction D, and 
ends at Chipps Island 

– b 

A Junction of Yolo Bypass 
and Sacramento River 

Not applicable 

B Combined junction of Sutter 
Slough and Steamboat 
Slough with Sacramento 
River 

Not applicable 

C Combined junction of DCC 
and Georgiana Slough with 
Sacramento River 

Not applicable 

D Junction of Old River with 
San Joaquin River 

Not applicable 

2 
3 
4 
5 
6 
7 

Notes: 
a. Reach length for Yolo Bypass is currently undefined because reach length is not 
currently used to calculate Yolo Bypass speed and ultimate travel time. 
b. Reach length for the Interior Delta is undefined due to the multiple pathways salmon 
can take.  Timing through the Interior Delta does not affect Delta survival because there 
are no Delta reaches located downstream of the Interior Delta. 
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movement of flow entering each route.  Daily DSM2 flow data entering each 
route is used to inform the proportion of smolts entering each route at a junction.  
Smolts move in direct proportion to flow at all junctions except Junction C, where 
a non-proportional relationship is applied as defined by acoustic tagging study 
data. 

9J.1.2  Model Analysis Scenario Assumptions 
A major assumption of the DPM model is that surrogate fish data can be used to 
inform many model relationships.  Simulation model relationships can often be 
informed by field data from outside the study region, laboratory studies in 
controlled experimental settings, or artificially raised (hatchery) surrogates.  For 
example, many of our model relationships rely on data from tagged hatchery 
surrogates because experimental studies often rely on easily accessible hatchery-
origin fish and assume that fish responses are at least similar among individuals of 
different natal origins.  In addition to limited data on wild fish, many of the model 
relationships are informed by data from a single Chinook Salmon race, thereby 
making the assumption that all races move, grow, and survive according to the 
same rules.  

9J.2 Model Analysis Results  

DPM model results are organized by each Chinook Salmon run (spring-run, 
winter-run, fall-run, and late-fall-run).  Differences in Delta survival of juvenile 
Chinook Salmon between scenarios are displayed as time histories across all 
81 water years (1922-2002), and box plots of median survival across all years.  
The following scenario comparisons are presented in Figures 9J.2 through 9J.41. 

• No Action Alternative compared to the Second Basis of Comparison 
• Alternative 3 compared to the No Action Alternative  
• Alternative 3 compared to the Second Basis of Comparison 
• Alternative 5 compared to the No Action Alternative  
• Alternative 5 compared to the Second Basis of Comparison 
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Figure 9J.2 Annual Delta Survival for Spring-run Chinook Salmon under the No 
Action Alternative (NAA) compared to the Second Basis of Comparison (SBC) over 
81 water years estimated by the DPM model 
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Figure 9J.3 Annual Delta Survival for Spring-run Chinook Salmon under the NAA 
compared to the SBC estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.4 Annual Delta Survival for Winter-run Chinook Salmon under the NAA 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.5 Annual Delta Survival for Winter-run Chinook Salmon under the NAA 
compared to the SBC estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.6 Annual Delta Survival for Fall-run Chinook Salmon under the NAA 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.7 Annual Delta Survival for Fall-run Chinook Salmon under the NAA 
compared to the SBC estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.8 Annual Delta Survival for Late Fall-run Chinook Salmon under the NAA 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.9 Annual Delta Survival for Late Fall-run Chinook Salmon under the NAA 
compared to the SBC estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.10 Annual Delta Survival for Spring-run Chinook Salmon under 
Alternative 3 (Alt 3) as compared to the NAA over 81 water years estimated by the 
DPM model 
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Figure 9J.11 Annual Delta Survival for Spring-run chinook under Alternative 3 
(Alt 3) as compared to the NAA estimated by the DPM model (Note: The plus 
symbol indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.12 Annual Delta Survival for Winter-run Chinook Salmon under Alt 3 as 
compared to the NAA over 81 water years estimated by the DPM model 
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Figure 9J.13 Annual Delta Survival for Winter-run Chinook under Alternative 3 
(Alt 3) as compared to the NAA estimated by the DPM model (Note: The plus 
symbol indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.14 Annual Delta Survival for Fall-run Chinook Salmon under Alt 3 as 
compared to the NAA over 81 water years estimated by the DPM model 
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Figure 9J.15 Annual Delta Survival for Fall-run Chinook under Alt 3 as compared to 
the NAA estimated by the DPM model (Note: The plus symbol indicates median, 
box represents the interquartile range, and the whiskers represent the minimum 
and maximum values.) 
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Figure 9J.16 Annual Delta Survival for Late Fall-run Chinook Salmon under Alt 3 as 
compared to the NAA over 81 water years estimated by the DPM model 
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Figure 9J.17 Annual Delta Survival for Late Fall-run Chinook under Alt 3 as 
compared to the NAA estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.18 Annual Delta Survival for Spring-run Chinook Salmon under Alt 3 as 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.19 Annual Delta Survival for Spring-run Chinook Salmon under Alt 3 as 
compared to the SBC estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 

 6 
7 
8 

Figure 9J.20 Annual Delta Survival for Winter-run Chinook Salmon under Alt 3 as 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.21 Annual Delta Survival for Winter-run Chinook under Alt 3 as compared 
to the SBC estimated by the DPM model (Note: The plus symbol indicates median, 
box represents the interquartile range, and the whiskers represent the minimum 
and maximum values.) 
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Figure 9J.22 Annual Delta Survival for Fall-run Chinook Salmon under Alt 3 as 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.23 Annual Delta Survival for Fall-run Chinook under Alt 3 as compared to 
the SBC estimated by the DPM model (Note: The plus symbol indicates median, 
box represents the interquartile range, and the whiskers represent the minimum 
and maximum values.) 

 6 
7 
8 

Figure 9J.24 Annual Delta Survival for Late Fall-run Chinook Salmon under Alt 3 as 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.25 Annual Delta Survival for Late Fall-run Chinook under Alt 3 as 
compared to the SBC estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.26 Annual Delta Survival for Spring-run Chinook Salmon under 
Alternative 5 (Alt 5) as compared to the NAA over 81 water years estimated by the 
DPM model 
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Figure 9J.27 Annual Delta Survival for Spring-run Chinook Salmon under Alt 5 as 
compared to the NAA estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.28 Annual Delta Survival for Winter-run Chinook Salmon under Alt 5 as 
compared to the NAA over 81 water years estimated by the DPM model 
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Figure 9J.29 Annual Delta Survival for Winter-run Chinook under Alt 5 as compared 
to the NAA estimated by the DPM model (Note: The plus symbol indicates median, 
box represents the interquartile range, and the whiskers represent the minimum 
and maximum values.) 
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Figure 9J.30 Annual Delta Survival for Fall-run Chinook Salmon under (Alt 5) as 
compared to the NAA over 81 water years estimated by the DPM model 
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Figure 9J.31 Annual Delta Survival for Fall-run Chinook under Alt 5 as compared to 
the NAA estimated by the DPM model (Note: The plus symbol indicates median, 
box represents the interquartile range, and the whiskers represent the minimum 
and maximum values.) 
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Figure 9J.32 Annual Delta Survival for Late Fall-run Chinook Salmon under Alt 5 as 
compared to the NAA over 81 water years estimated by the DPM model 
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Figure 9J.33 Annual Delta Survival for Late Fall-run Chinook Salmond under Alt 5 
as compared to the NAA estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.34 Annual Delta Survival for Spring-run Chinook Salmon under Alt 5 as 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.35 Annual Delta Survival for Spring-run Chinook Salmon under Alt 5 as 
compared to the SBC estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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Figure 9J.36 Annual Delta Survival for Winter-run Chinook Salmon under Alt 3 as 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.37 Annual Delta Survival for Winter-run Chinook under Alt 5 as compared 
to the SBC estimated by the DPM model (Note: The plus symbol indicates median, 
box represents the interquartile range, and the whiskers represent the minimum 
and maximum values.) 
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Figure 9J.38 Annual Delta Survival for Fall-run Chinook Salmon under Alt 3 as 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.39 Annual Delta Survival for Fall-run Chinook under Alt 5 as compared to 
the SBC estimated by the DPM model (Note: The plus symbol indicates median, 
box represents the interquartile range, and the whiskers represent the minimum 
and maximum values.) 
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Figure 9J.40 Annual Delta Survival for Late Fall-run Chinook Salmon under Alt 3 as 
compared to the SBC over 81 water years estimated by the DPM model 
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Figure 9J.41 Annual Delta Survival for Late Fall-run Chinook under Alt 5 as 
compared to the SBC estimated by the DPM model (Note: The plus symbol 
indicates median, box represents the interquartile range, and the whiskers 
represent the minimum and maximum values.) 
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